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Certification/Statement of Professional Opinion 
The Coal Combustion Residuals Run-on and Run-off Control System Plan (Plan) for the Mount Storm 
Phase B Disposal Area was prepared by GAI Consultants (GAI). The Plan was based on certain 
information that, other than for information GAI originally prepared, GAI has relied on but not 
independently verified. This Certification/Statement of Professional Opinion is therefore limited to the 
information available to GAI at the time the Plan was written. On the basis of and subject to the 
foregoing, it is my professional opinion as a Professional Engineer licensed in the State of West Virginia 
that the Plan has been prepared in accordance with good and accepted engineering practices as 
exercised by other engineers practicing in the same discipline(s), under similar circumstances at the 
same time, and in the same locale. It is my professional opinion that the Plan was prepared consistent 
with the requirements of section 257.81 of the United States Environmental Protection Agency's 
"Disposal of Coal Combustion Residuals From Electric Utilities," published in the Federal .Register on 
April 17, 2015 with an effective date of October 19, 2015 (40 CFR 257 Subpart D). 

The use of the words "certification" and/or "certify" in this document shall be interpreted and 
construed as a Statement of Professional Opinion and is not and shall not be interpreted or construed 
as a guarantee, warranty or legal opinion. 

GAI Consultants, Inc. 

Engineering Manager 

Date _1_0_/1_4_/2_0_16__ 
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CCR Coal Combustion Residuals 

CCR Rule “Disposal of Coal Combustion Residuals From Electric Utilities” 40 CFR § 
257 Subpart D (2015) 

CFR Code of Federal Regulations 

Dominion Virginia Electric and Power Company d/b/a Dominion 

EPA United States Environmental Protection Agency 
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Coal Combustion Residuals (CCR) Run-on and Run-off Control System Plan Page 1 
Phase B Disposal Area, Mount Storm Power Station 

1.0 Introduction 
The Mount Storm Power Station (Station) is owned by Virginia Electric and Power Company d/b/a 
Dominion Virginia Power (Dominion) and is located in Mount Storm, West Virginia (WV). The Station 

uses the Phase B Disposal Area (Phase B) for the long term storage of coal combustion residuals 
(CCR). 

Phase B is located on Dominion property at the Station in Grant County, WV (39°11′05″N 

79°17′05″W), and is generally bounded by Mount Storm Lake on the east and south, Interstate 48 on 
the west, and West Virginia Route 93 on the north. 

Phase B is regulated as an existing CCR landfill under the United States Environmental Protection 
Agency’s (EPA’s) “Disposal of Coal Combustion Residuals From Electric Utilities” published in the 

Federal Register on April 17, 2015 with an effective date of October 19, 2015 (CCR Rule). 

2.0 Purpose 
Phase B is a landfill permitted to receive CCR material from Station operations. Phase B was designed 
to be constructed in two stages. During each stage of operation, diversion channels minimize 

stormwater from flowing onto the active portion of the landfill, and run-off channels collect and control 
stormwater that has contacted the active portion of the landfill. 

Title 40 of the Code of Federal Regulations (CFR) § 257.81 requires that the run-on control system has 

been designed, constructed, operated, and maintained to prevent flow onto the active portion of Phase 
B during peak discharge of a 25-year, 24-hour storm. Similarly, the run-off control system must be 

designed, constructed, operated, and maintained to collect and control the water volume resulting 
from a 25-year, 24-hour storm. 

This Plan is prepared pursuant to the requirements in the United States Environmental Protection 

Agency’s “Disposal of Coal Combustion Residuals From Electric Utilities” published in the Federal 
Register on April 17, 2015 with an effective date of October 19, 2015 (CCR Rule), § 257.81(c). 

3.0 Run-on and Run-off Control System Plan (Plan) 
As required by 40 CFR § 257.81(c), this Plan includes the following: 

Documentation of how the run-on and run-off control systems have been designed to meet the 

applicable requirements of § 257.81; and 

Documentation that the Plan is supported by appropriate engineering calculations: 

 Supporting calculations for Sedimentation Pond 015 are provided in the Hydrologic and 
Hydraulic Design Report (GAI, 2007), which is part of Solid Waste NPDES Permit No. 

WV0110256. 

 Other supporting calculations are provided in Appendix A. 

3.1 Run-on Controls 

The run-on control system consists of a series of diversion ditches that minimize stormwater contact 

with CCR. 

3.1.1 Diversion Ditches 

Diversion ditches to the northern and southern sides of Sediment Pond 015 are designed to 

control peak flows to the Pond resulting from at least the 25-year, 24-hour storm event. The 

C141182.02 / October 2016 
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Phase B Disposal Area, Mount Storm Power Station 

diversion ditches direct run-on around the sediment pond and eventually discharge to Mount 
Storm Lake. 

3.2 Run-off Control System 

The run-off control system consists of a series of collection ditches that collect and control CCR contact 

water. The Phase B benches, collection ditches, collection culverts, and sedimentation ponds are 

designed to control the peak flow from at least the 25-year, 24-hour storm event. The run-off control 
system meets the applicable requirements of 40 CFR § 257.81. 

3.2.1 Bench Capacity 

The benches are designed to control peak flows resulting from at least the 25-year, 24-hour 

storm event. Stormwater that contacts benches is directed toward the collection ditches. 

3.2.2 Collection Ditches 

Collection ditches are constructed around the perimeter of the active portions of Phase B to 

direct contact water to the sedimentation ponds. The collection ditches are designed to be 
lined with vegetation/turf reinforcement, grouted rip-rap, rip-rap, or armor-lined depending on 

the location, flow velocities, and channel slopes. The collection ditch capacities control at least 
the 25-year, 24-hour storm during all phases of construction of Phase B. The collection ditches 

discharge contact water both directly and through a series of culverts to the sedimentation 

control ponds. 

3.2.3 Collection Culverts 

Collection culverts control run-off from the collection ditches. The culverts are designed to 
control at least the 25-year, 24-hour storm. The collection culverts discharge to the 

sedimentation control ponds. 

3.2.4 Sedimentation Ponds 

Sedimentation Ponds 014 and 015 control run-off from the collection ditches. The 

sedimentation ponds are designed to control and discharge the peak flow from a 25-year, 24­
hour storm. The primary spillway is a riser and discharge pipe that controls flow during normal 

operation. The emergency spillway is capable of at least passing the 25-year peak discharge 
without overtopping the crests of the ponds. Both the primary and emergency spillways 

discharge to a combined spillway channel, and eventually to Mount Storm Lake. 

The sedimentation ponds are maintained by cleaning out sediment as necessary when the wet 
storage area is reduced below a set volume. 

C141182.02 / October 2016 
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APPENDIX A 

Hydraulics and Hydrology Calculations 
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('Pt£~ -:Ji-"3/ 

5) 	 ~ A51-/ PILE WJLL.,, /-!AVG:. 31-/ : JV SIDE :SLOPES 13GTVJef:JJ 
'J3e;yC.J-/E5 , ( fp.ofYl ~EFEAeJ CG <:.,n1E:D A \?:ioye) 
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-s1e:.PJY1 

I I 

PROJ. NO. e,5- /O'o-~°' 

suBJEcT VE.Pc..o. - \\ITT. 

Q/-(#/NEL DESI <=-I/ - f(et /:5/0A./ 


BY ft17P DATE ~7~0 
Engineers • Geologists • PlannersJt_;:, ¾;.J; /ClCHKD. BY DATE 0 SHEET NO. '3 OF 
Environmental Specialists 

J_ 
?1<.GJ1ou:>'-'-I 

WA-5 ""C::f=;Sl~NG"i:> V 'BUT T Y.IAS cJ!'-IABLs Lf::,C.Al'E- (ALC..:S. ,a 

ae-r ~L.oYJ, ~R. :J[_s -r?.Ke. 51=.c;_Tro1-J A).Jr:> PF<.0 t=!Lf::. FRoH
1 

uRAw,uc.s w-21s-ENB fJND B'-1- 215- c-111 rFESPscn,12.LY. 
I

Use:. !fl/5 ;AJroJ<"1A77oN /0 c__,-4<-c_uLATs 9, 

I /S ryPE ? 


mAPE-z:..0 ,D ) ~ bCT\Cl~ \.,"''\J\\-\)

' 

0f)JIJ, -SLOPc::: 3593,:5- 35'o'c,, "' 2, G,, 
0

/ 

2./0 

Use= JtlN/\l!NGS ~v~of-) 

0 = l:iJ_ AP-. -z/3~ Y,z_ 

n A = <:fl.ass - ssc. '---'""-·"-'- h~ 

V "' WE.-rTGcb 'PcR,t-'-'s::..,~ 

~:::; A/P (\-l'<D~AUI....\L- ¼..I'--")\.:~>} 

-S -: "'.::::,Lo?e OF CJ-\t>..:,...,~~ 

1... -z_

A"'. 3x1 + 2c1 ) ~ 5 H 
~ =' 3~1.. + 2(1. )'2- = 0 .~1 ft 

3 +- 2.c.,. H22. +, 
-z.(?, Y-z. 

() = _Lfl (5 -) (0,01 ) ( 0.02.<..o) 

&.:..h-= 1..-\IJ>;.~ ~ 0, G'-/5 
crR.o«J AWt, .. ,,-s c.A'-~) = / &5,5'1> ( 0 7(oI ( o. I Ct?) 

- zo: c...~:s 

'J:ic. ,:ZEH"Se -r1./ I S' 'f6'( 2.'$ ~ pr;; fZ. JLS 


/ :2-_<;2.. c..ls x /. 25 = ,25 c_-P.:s 


http:rFESPscn,12.LY
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BY O)TP DATE 9/~C,O PROJ. NO. Y)'c -\ O'o - :/? 
Engineers • Geologists • PlannersCHKD. BY Jl.Z;:) DATE i,J~90 SHEET NO. '-f OF ;q 
Environmental Specialists 

U./A1J1JGL- 2 
AfiGA (Y'1 ; 7-) 

Pi5,S'-.oCY1E= 0.02811-1 ti.'-" t:,._ <..,Ne zA 
t,...-,..u ~:,.,.'-r 0.028 
"F?_~\~A~U 

26 o. oo B 
o. o<.o'-f 

c.t/- Ar:<eA x ul 
so 2. z.<-1 
70 I, q<..o 
(p5 O/S2. 

4,72. 

UIAtJ tJGL 3 
.MEA {n11] Q::/_ if,i:A xOJ 
0,007 -Bo O .5(p 
~ 

_Q_. 005.· f...t5 0. '32-S 
0, oJZ._ D.~s'· 

~ 

O,Oo'Z­

~ 
(), 0 0 3 

/(RE.A,< (:Jv 

0,/?::, 
(),OS 

0,2-( 
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8~ - /6B -?::,o 
Worksheet 2: Runoff curve number and runoff 

Project \/EPC.D - l\iTT. "':)""TO'P-..J·.,'\ By !vfTP Date~ 


Location f+1'1£A. 2- Checked d:.b;2_ Date ~ 

Circle one: Present ~ 

1. Runoff curve number (CN) 

Soil name Cover description 
and CN J./ 

hydrologic (cover type, treatment, and N 
I C"'I 

group hydrologic condition; N I 

percent impervious; N 
Ql 

unconnected/connected impervious '"' 
.,.; 
co.D 

(appendix A) area ratio) 	 r"' 
(;I 

:::.. 

1/ Use only one CN source per line. 	 Totals .. 
CN (weighted). total product - --- == Use CN •

total area 

2. 	 Runoff 
Storm Ill 

Frequency .............................. yr 2-5 
Rainfall, P (24-hour) •••••••••••••••••• in 5 

2.2..Runoff, Q ••••••••••••••••••····~~in 
(Use P and CN with table 2-1, ~ 
or eqs. 2-3 and 2-4.) { 

--SE:c sµc"'-'1 7A 

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

Area Product 
of 

CN x area 
-.:r 

I Dacres 
N .Omi 2 

co 0% 
.,.; 
:::.. 

I 1Y I 

Storm 112 Storm 113 
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Worksheet 2: Runoff curve number and runoff 

Project VE-PW - MT. S1a~<Y't By _!::fl!::_ Date~ 


Location AeEA 3 Checked j_L':) Date ~ 

Circle one: Present~ 

1. Runoff curve number (CN) 

Soil name Cover description Area Product 
CN Jjand of 

hydro logic (cover type, treatment, and N CN x area 
I C""'I -:: 

group hydrologic condition; 	 N I I Dacres 
N Npercent impervious; 	 Omi 2 

..-;unconnected/connected impervious 
Q) . 0¾..0 CD CD 
co "M(appendix A) area ratio) 	 e-, ""'t:.. t:.. 

I 
l 

i 
.l! Use only one CN source per line. 	 Totals = 

CN (weighted). total product ---- = Use CN = total area 

2. 	 Runoff 
Storm fll Storm /12 Storm f/3 

Frequency .............................. yr z~ 
Rainfall, P (24-hour) •••••••••••••••••• in .5 

2,'2Runoff, Q •••••••••••••••••••••·~ in 

(Use P and CN with table 2-1, ~ 


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


see:- -sJJrzGI 7 A 

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



Page 36 of 144

---------------------

Worksheet 2: Runoff curve number and runoff 

Project VEPC..O - rYTT STb9-JV1 	 By JtfJ1:_ Date ~ 
___....________________Location t1'R,1.SA. '-/-	 Checked .}-LS Date Cf /tytto

I 

Circle one: Present <Peveloped) 

l. Runoff curve number (CN) 

Soil name 	 Cover description 
and C!'J j/ 

hydro logic (cover type, treatment, and ""I group hydrologic condition; N 
<"'I 

I 

percent impervious; N 
Q/ 

unconnected/connected impervious '""' OD..0 
"M(appendix A) area ratio) 	 e:..:--

~ 

,.JJ Use only one CN source per line. 	 Totals 

CN (weighted} .. total product ---= Use CN •total area 

2. 	 Runoff 
Storm #1 

Z'5Frequency .............................. yr 

Rainfall, P (24-hour) •••••••••••••••••• in s 
Runoff, Q •••••••••••••••••••··~ in 2. 

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

-s~ 5/--l~ 7A 

Area Product 
of 

CN x area 
..,:­

I Dacres 
N Omi2 

Ci) 
. or. 

"M 
::.. 

~· 

Storm #2 Storm fl3 

(210-VI-TR-55, Second Ed., June 1986) D-2 
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1/e"PC..o - ('.,n. s,0 R.\'v\ 7 A/
Q/.11-NN"-._.. 'i::)<c..-sl'-'--1- R\=VIS\<>1-l of' l:)r,Ol&s 8 1<-,D ll\ 

1?'3 - /C.b • 7 ° 

k1P J-1.-5 
°t/ry'1° q/,..Jcio 

N 

I i\ I I 
..... 

'-.. i"\ " I ' \ 

\. 
\ 

I\ 

I I 
I 

I texture is! 
HSG classi 

I\. I' ' 

' 
" I" 

~ 
I ,, I ~ 
i'\ I 

"' 

' /'\
I"­

J'\ 
I r, 

' 
"' 

:'­ \ I,. 
I'' ~ f\ I 

1\.' 

' 
\ 

' 

I i\ 

I 
I 
I 
I 
I 

I 
I 

I 

I 

..... ..... 

0 

Cover type 

Table 2-2 a 
..... \·egetation, 

are a numl 
I The most< 

1'­ ' i'\ 

, 

' I ' .,s \ 

, 

' 
! photograpr 

~ 

' I Treatment 

co Treatment 
table 2-2b) 
agricultura 

' r--. ~ 
QJ 

.c: ~ 
such as co1 
practices, : 

' ' u
s::::· = ~ 

tillage. 
.,.. 

- l::
:, 

= \.0 a. ;:: .... 
:, 

,­
,­
rt! -

LO 

'+­s::::. .,.. 
rt! 
0: 

-= 
:JS 

'· 
Rainfall 

:-:i 
,_" 
-~ 1.0 

-.::­ :::. 1.2 
1.4 
1.6 
1.8 
2.0 
? -_.o 
3.0 

I 
I 
I I 

I 

3.5 
4.0 
4.5 
5.0 

I I 6.0 
I i.O 

I! , , 

I I I 
I 

I 
i 

I 
I 

j 

l 
I 

j 

I 

I 

I 

I 

I 
I 
I 
l 

' 
I i"\J' 

!'.. 

..... 8.0 
9.0 
10.0 
11.0 
1~.o 

LO -.::­ N ...... 0 
0 13.0 

14.0 
15.0 

11 nterpola: 

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

¾. I -,. I'\I I 1'\. I\. 

" i'\. ' ' ,, 
I ' l\. I 

,. f\. ' 
' I\. 

:'\ 1'\ .'\ ~, 1\ l\. i\. I I\ ,.0\J 

I I 

I 
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\Vorksheet 3: Ti1ne of concentration (Tc) or travel time (Tt) 8B-/oB-3D 

Project \/EPCSJ - f'.trr; "ST"=>Rr'l 	 By tv\'TP Date ~ 
I 

Location ARcA 2A 	 Checked A Date 1/rz./90 
Circle 	one: Present {e~elop~ 

Circle 	one: · Tc ~hrough suba~ 

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

Include 	a map, schematic, or description of flow segments. 5ec '-p._Aw11/f:, &V-215-t:IT 

Sheet flow (Applicable to Tc only) Segment ID CL -6 
~ 
Soll..$1. Surface 	description (table~J-1) µ············

_;;:,Ee= 5' E61 /C./-1, 

2. Manning's roughness coeff., n (table 3-1) .• o.or1 
se:.:: -:=-f./1:c-"7 /oA 

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

4. Two-yr 24-hr rainfall, ...•..•..•.•..•... in 5P2 
"-' 0,015. 	 Land slope, s .............................. ft/ft 


,,. 0.007 (nL)0. 3 

6. 	 Compute Tt .. .. . • hr 0,05 l+l =I o.o5I

Tt p 0.5 0.4 

2 s 


-;?.Z'/ 0, IC,, 


Shallow 	concentrated flow Segment ID b-L 

7. Surface 	description (paved or unpaved) ••..• V N \),>,._'I e "> 

8. Flow length, L .......................... ;.. ft qoa· 


9~ Watercourse slope, s ...•.......•..........• ft/ft "'-'0,01 


10. Average veldcicy, V (figure 3-1) •......•... ft/s l.<.o 
'S<='c s/Jr;;.ET 	 10 5 

L· 	 . I 
Cor:ipute 	 T hr E_-~~-! -~ I o.1&

ll. Tc 	 "' 3600 V r. 

c__- J_Channel 	flow Segment ID I 
'~st' 

12. Cross sectional flow area, a~~--;";' •••••••••• 20.
' ' 


3 + Z ('V,)~ 7..1...+ I
13. Wetted 	perimeter, Pw ••••••••••••••••••.•••• ft /L/' 2.. 
·a

14. Hydraulic radius, r • - Computer ••••••• ft I. L/
PW 

-=>.,s<.,,\ - '3'/v'o 11'-100 0,07is. Channe l s l ope, s .. •"-' ....... ,i'. j•••••••••••••• ft/ft 

f'"i"o fY) _JJ p L>-'I •v-T" -----5' 


p;;:_o .._,.___ 
--""716. Manning's roughness coeff., n .~:?;~~':..... 0' <:::i"-1?r~...,,.:::.'-'· ,i::i ...:)5"' 

<:._;,,_'-~:,. 2/3 1/2
V .. l • 4 9 r '·"" s .2.<o17. 	 Compute V ••••••• ft/s /2.. I 

n 

18. 	 Flow length, L ft /'-/CJ 0 


L
19. Tt 	• 3600 V Compute Tt hr o.a3. l+I -~ 
20. Watershed or subarea T or T (add T in steps 6, 11, and 19) ....... . hr~C C t 

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

, 
' 

-- - . 

\Vorksheet 3: Ti1ne of concentration (Tc) or travel time (Tt) ae,-;o<a -30 

Project ye.PC..o - M1, :5---r<:)RfY) By MTP Date ffe 
Location A~ 3A. Checked~ Date ~{tz{90 
Circle one: Present Developed 

Circle one: · Tc T through subarea 

NOTES: 	 Space for as raany as t~o segments per flo\.l type can be used for e'a-ch 
~orksheet. 

Include a map, schematic, or description of flo\.l segments.') €c:5 j)pw,>-1<, g<;-ZJ5-e:t?7 

Sheet flow (Applicable to Tc only) Segment ID o_-b 
51-Jo-,z:-r 

1. Surface description (tahle 3-1) ~~i:fo/1:.!~1.. G,/ZA55 

o.,s­2. 	 Hanning's roughness coeff., n {table 3-lt .. 
$<:cc= -:;5/JccT /6 ,, 

3. 	 Flo\.l length, L (total L _$_ 300 ft) • . • • • • • • • . ft 250 

4. 	 Two-yr 24-hr rainfall, ?2 •.•.•••.•••••••..• in .5 

A ?f<.L=-J ,c....,-r 


,L_J I ½ -:: 0 '?,°) 4 --0~""--,_
5. 	 Land slope, s • .?.. ....... •=: ......... ,..if-Jl":'';-';- ft/ft 0.3?7 


- • 0.007 (nL)O.~t2
6• it 	 Compute Tt ••...• hr o. oq l+j
p O• 5 0.4 

2 s 
-z.. 7.3/ .v'f 

Shallow concentrated flow Segment ID 

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

8. 	 Flow length, t .......................... ;.. ft 


9~ 	 Yatercourse slope, s ...•..•.••••••.•••.•..• ft/ft 

10. Average veldcity, V (figure 3-1) •.•.•.••..• ft/s
"S<-=''-"' .,;,µ15-GT /c:, /3 • 

L· 	 . I ~,Cor.iput~ T hr _J-:-1l l. Tt "' 3600 V r: 	 .~ '-'~---­

Channel flow 	 Segment: ID b-J... I 
~I 


:;:' ~ 

12. Cross sectional flow area, a 	 /:3 
13. Ytt.d 	 i 3+z<~~2.'2.+1 f I I.~e e per meter, Pw ....................... t 


·a
_14. Hydraulic radius, r .. - Computer ••••••• ft \ , I 

P_.. 
15. Channel slope, s •••••••••••••••••••••••••.• ft/ft ,..__, 0,0 I 

G,[,zA",-s16. 	 Manning's roughness coe ff . , n ............. . 0 .0'-/5 
2/3 1/2

V • 	 1.49 rs.~ s . t17. 	 Compute V ••••••• ft/s 18,5
n 

18. Flo\.l length, L ............................. ft ,so 

T • L 

t 3600 V 	 o. o; l+I -~19. 	 Compute Tt hr 

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

(210-VI-TR-55, Second Ed., June 1986) D-i 
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\Vorksheet 3: Ti1ne of concentration (Tc) or travel time (Tt) 

Project _V,_E_==-~p_c.,_o_-_~_I\T_._-S_:t_o_R_~\________ By ITTP Date ~ 
Location AfZEA 4A 	 Checked ID_ Date ~j rW9o~~.,-'--'---------------- ­
Circle one: 


Circle one: · Tc 


NOTES: Space for as many as t~o segments per flo..., type can be used for e'a-th 
~orksheet. 

,,,..-__ ~- M> 81/-ZI~ · €./3/
Include a map, schematic, or description of flov segraents.-:::::=e .J-.,{u.WJ 

u_-bSheet flov (Applicable to Tc only) Segment ID 

SJ./oi?:r 


1. 	 Surface description (table 3-1) 5?µ,if'f;./~~.. G,gl)s;-5 


0,/$
2. Xanning's roughness coeff., ~J/;~}.;'-"J-t)A • • 
3. Flo\.1 length, L (total Li_ 300 ft) . • • . • • • . • • ft /So 

4. r~o-yr 24-hr rainfall, ?
2 

•••••••••••••••••• in 	 .S 

5. Land slope, s ••••.••••••..•.•.••.•.•••••••. ft/ft 	 0.0/ 
0.007 (nL)Oi.~6. T "' 	 Co~pute Tt •.•..• hr 0,031+1 = jo,03

t 	 p 0.5 0.4 
2 2. 2f s (J>. /{o 

Shallo\.1 concentr~ted flo\.1 	 Segment ID 

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

8. Flo\.1 length, L •••••••••••••••••••••••••• ;.. ft 

9~ Yatercourse slope, s •••••.•.•••..•.•••.•..• ft/ft 

10. 	 Average velocity, V (figure 3-1) •......•..• ft/s
"$"<=:c= 5/-l<='&T /o J5 . 

L· 
hr -·_j-:-! 

. 
11. 3600 V 

Channel flo\.1 Segment ID b-c...- I 
,, 12. Cross sectional f101.: area, s"'"""" -A.."i 3A 	 ft 2 /3a • • • • • • •• • • • • • • • 

13. \,'et ted perimeter, P..., ....................... ft 11.9 

14. Hydraulic radius, r --·a 

Compute r ....... ft I. I 

P..., 


is. Channel slope, s • • 3.'l_'lj. ;-. ~t~·V?:,;o••••••••• ft/ft o.os 

16. 	 (J,R.Ass (;N1<:D 0.01/~Manning's roughness coeff., n . ...... . .... 
17. 

2/3 sl(J.z.1.49 r /,/V -	 Compute V ....... ft/s 8. 0/
n 

18. 	 Flo1.: length, L ............................. ft L/50 

T ,. L
19. 

t 3600 V 	 Compute Tt hr 0, 0 2..l+I -10,021 
20. 	 ~atershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ........ hr Q,05 


(210-VI-TR-55, Second Ed., June 1986) 	 D­
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B;C,D 
VEP'--• - /vlT "5'ToR._M 
C.rllJ.JJNe-- 1::,65/b¼ - l?_eEV/S/O}J er 1>;R#e.i 

~a-,o~-3,u 
/11TP

9/rt/9° 

Sheet flow 

Sheet flow is flow over plane surfaces. It usually 
occurs in the headwater of streams. With sheet flow; 
the friction \·alue (:.Ianning"s n) is an effecti\'e 
roughness coefficient that includes the effect of 
raindrop impact; drag o\·er the plane surface; 
obstacles such as litter, crop ridges, and rocks; and 
erosion and transportation of sediment. These n 

· \·alues are for very shallow flow depths of about 0.1 
foot or so. Table 3-1 gives Manning's n \'alues for 
sheet flow for various surface conditions. 

For sheet flow of less than 300 feet, use Manning's 
kinematic solution (Overton and Meadows 1976) to 
compute Tt:. 

0.007 (nL)0.8 [Eq. 3-3] 
(P:a)0-5 s0.4 

Table 3-1.-Roughness coefficients ()tanning's n) for 
sheet flow 

n1Surface description 

Smooth surfaces (concrete, asphalt, gravel, or 
bare soil) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.011 

Fallow (no residue) . . . . . . . . . . . . . . . . . . . . . . . . . . 0.05 

Cultivated soils: 
,
i 

Residue cover ~ 20% . . . . . . . . . . . . . . . . . . . . . . 
Residue cover > 20% . . . . . . . . . . . • . . . . . . . . . . 

0.06 
0.17 

Grass: 
Short grass prairie . .. . . . . . . . . . . . . . . . . . . . . . 0.15 
Dense grasses2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.24 

i _ Bennudagrass.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.41 

Range (natural) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.13 

Woods:3 
Light underbrush. . . . . . . . . . . . . . . . . . . . . . . . . . 0.40 
Dense underbrush . . . . . . . . . . . . . . . . . . . . . . . . . 0.80 

1
Tht- n values are a composite of infonnation compiiecl bv Engman

(1986). • 
2 
Includ..s species such as weeping lo\·egrass. bluegrass. buffalo 


r-.is;:. blul· i!7".ima gr.iss. and nath·e gi-.15;: mixtures . 

. \\""he1: selecting n, con;:ider <"•>\·._..r lO a hei~ht of about 0.1 ft. Thi, 

1.., tne only part of the plant ,·over ~hat 11ill ob~truct sh.-et flow. 


where 

Tt = travel time (hr), 
n = Manning's roughness coefficient (table 3-1), 
L = flow length (ft). 

P2 = 2-year, 24-hour rainfall (in). and 
s = slope of hydraulic grade_ line CTand slope, 

ft/ft). 

This simplified form of the Manning's kinematic 
solution is based on the follo\\ing: (1) shallow steady 
uniform flow, (2) constant intensity of rainfall excess 
(that part of a rain a\'ailable for runoff), (3) rainfall 
duration of 24 hours, and (4) minor effect of 
infiltration on travel time. Rainfall depth can be 
obtained from appendix B. 

Shallow concentrated flow 

After a maximum of 300 feet. sheet flo\1· usually 
becomes shallow concentrated flow. The a\·erage 
velvci:y for this flow cari be determined from figure 
3-1, in -.,·:-:ich a\·erage \'elocity is a function of 
watercourse slope and type of channel. For slopes 
less than 0.005 ft/ft, use equations given in appendix 
F for figure 3-1. Tillage can affect the direction of 
shallow concentrated flow. Flow may not always be 
directly down the watershed slope if tillage runs 
across the slope. 

After determining aYerage \"elocity in figure 3-1, use 
equation 3-1 to estimate traYel time for the shal!ow 
concentrated flow segment. 

Open channels 

Open channels are assumed to begin where sun-eyed 
cross section info1mation has been obtained, where 
channels are visible on aerial photographs, or where 
blue lines (indicating streams) appear on l"nited 
States Geological Sun·ey (USGS) quadrangle sheets. 
)1aiming's equation or water surface profile 
information can be used to estimate a\·era!le flow 
Yelocity. Average flow veloc:ty is usually determined 
for bank-full eleYation. 

(210-VI-TR-55; Second Ed., June 1986) 3.3 
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VEP< 0 - NT S1C>RrvJ 

QI-/ANJJc='-- b Cc.:,}{_, t-..1 - WIJS/~( o F orr4-1 E::s B; c./ i) 


E:;8- /e,"t, ­ S D 

tv1TP

7/-z-/9° 

. 50 
' ' ' ' .... I. Sheet flow 
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Worksheet 4: Graphical Peak Discharge method 

By tv'D? Date q/7/qoProject VE..?C..o - NtT. r, 
Location A;R.E:.A. 2-	 Checked~ Date Cf'/n.-/'JO 

Circle one: Present ~ 

1. 	 Data: 

Drainage area •••••••••• A = 0 .o<.otf mi 2 (acres/640)
t:l 

Runoff curve number •••• CN == _7___:-f......___ (From worksheet 2) 51/e<=T 5 


Time of concentration •• T == 0, '2~ hr (From worksheet 3) 5JJe-Ei ~ 

C 	 ---- ­

Rainfall distribution type = ~ (I, IA, II, III) 

Pond and swamp areas spread 

throughout watershed •••••• =- _....,0'----- percent of Am (__ acres or mi 2 covered) 


Storm Ill Storm 112 Storm 113 

2. Frequency••••••••••••••••••••••••••••••• yr 25 

3, Rainfall, P (2~-hour) ••••••••••••••••••• in 5 

4. 	 Initial abstraction, I ••••••••••••••••• in 10.7°? I 
(Use CN with table 4-1 :) '5(;:;:c' -5 J.Jsci (:M 

5. Compute Ia/P •••••••••••••••••••••••••••• IO · IL{ I 

6. 	 Unit peak discharge, qu ••••••••••••••••• csm/in 725 
(Use T and I /P with exhibit 4- -r[_ ) 

c a sec "'5/..J=, ~ 

7 • 	 Runoff, Q ••••••••••••••••••••••••••••••• in 2.2 
(From worksheet 2). SJ.../E-cT S-­

8. 	 Pond and swamp adjustment factor, F p .... /,0 
(Use percent pond and swamp area 
with table 4-2. Factor is 1,0 for 
zero percent pond and swamp area.) 

9. Peak discharge, qp •••••••••••••••••••••• cfs /02­

(Where qp = quAmQFP) 

(210-VI-TR-55, Second Ed., June 1986) D-4 
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12/,, t·
Worksheet 4: Graphical Peak Discharge method 

Project \j~pc..o - !vtT. -s,oR fY1 By 11,rrP Date ~ 

Location AR..1:::A 3 Checked ~ Date ~ / (t./96 


~Circle one: Present 

1. 	 Data: 

Drainage area •••••••••• A 
Ill 

Runoff curve number •••• CN 


Time of concentration Tc 


Rainfall distribution type 


Pond and swamp areas spread 

throughout watershed •••••• 


= 0,0/2. mi 2 (acres/640) 


= __-;_'4,___ (From worksheet 2) >/./E~~ ~ 


= 0, /o hr (From worksheet 3) 7µcs-.:--r '7' 

= ::2£. (I, IA, II, III) 

=- __0___ percent of Am (__ 

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

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


4. 	 Initial abstraction, I ••••••••• ~ ••••••• 
(Use CN with table 4-1~) Sec Sµe:or20,1 /SA 

Se 	 Compute Ia/P .•.••..•••••..• •. • •. • • • • • • • • 

6. 	 Unit peak discharge, q ••••••••••••••••• u
(Use T and I /P with exhibit 4- J]: ) 

c a SE:c s;,eZF" ,:::,, e, 

7. 	 Runoff, Q ••••••••••••••••••••••••••••••• 
(From worksheet 2). S/f6c:..T <..o 

8. 	 Pond .and swamp adjustment factor, Fp •••• 
(Use percent pond and swamp area 
with table 4-2. Factor is 1.0 for 
zero percent pond and swamp area,) 

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

(Where qp 	 = quAmQFP) 

Storm Ill 

yr 25 

in 5 

in 0,,03 

IO. l'i I 
csm/in 	 /Ooo 

2.2..in 

/, 0 

cfs 

(210-VI-TR-55, Second Ed., June 1986) 
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Storm 112 Storm t/3 
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-----

Worksheet 4: Graphical Peak Discharge method 

Project yepc.,r::, - f'v'\T. <S.-rc:~"(_,\'-1\ By I\TT? Date~ 


Location A~EA i Checked ..). l::, Date Cf'/i--zJqo 


Circle one: Present~;) 

1. 	 Data: 

Drainage area •••••••••• A = (J,003 mi 2 (acres/640)
t:l 

Runoff curve number •••• CN == --ZO (From worksheet 2) ,Sµe:, I 

Time of concentration •• Tc .. 0 ,OS hr (From worksheet 3)5LJ2'=-7 IO 

Rainfall distribution type = ;zz= (I, IA, II, III) 


Pond and swamp areas spread 

2t·hroughout watershed •••••• • __0___ percent of Am (__ acres or mi covered) 

Storm fll Storm 112 Storm i/3 

2. Frequency ................................ yr 25 

3. Rainfall, P (24-hour) ................... in 5 


4. 	 Initial abstraction, I ••••••••• ~ ••••••• in Io.<267 
(Use CN with table 4-1 ~) 5i:='=' ~1./Ec=T IJ 4 

-I0, It ISci 	 Compute Ia/P ••••.•••••.•.• •. • • • • • • • • • • • • 

6. Unit peak discharge, q ••••••••••••••••• csm/in 915 
u

(Use T and I /P with exhibit 4- -ZZ-) 
C a 5"r.;::-2 5).;G<=7 l'3J3 

7, 	 Runoff, Q ••••••••••••••••••••••••••••••• in 2­
(From worksheet 2). "?M~T I 

8. 	 Pond and swamp adjustment factor, F /,0 
(Use percent pond and swamp area 

p 

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

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

(Where qp = quAmQFP) 

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


·' 

.z 

[Eq. 4-1] 

,. ~llk discharge (cfs); 
• ur.it peak discharge (csnv'in); 

• dn.inage area (mi2); oL.2~~~~~ 

• runoff (in): and I 11 13 15 

P.1infill {P}. tncl'ltS• pond and swamp adjustment factor. 

Figure -1·1.-Variation of la/P for P and CN. 

Table 4-1.-Ia values for runoff cun·e numbers 

Curve Ia Cun·e Ia 
number (in) number (in) 

40 3.000 70 0.857 
41 2.878 71 0.817 
42 2.762 72 0.778 
43 2.651 73 0.740 
44 2.545 74 0.703 
45 2.444 75 0.667 
46 2.348 76 0.632 

9 9-­47 ---00 77 0.597 
48 2.167 78 0.564 
49 2.082 79 0.532 
50 2.000 80 0.500 
51 1.922 81 0.469 
-90- 1.846 82 0.439 
53 1.774 83 Q.410 
54 1.704 84 0.381 
55 1.636 85 0.353 
56 1.571 86 0.326 
57 1.509 87 0.299 
58 1.448 88 0.273 
59 1.390 89 0.247 
60 1.333 90 0.222 
61 1.279 91- 0.198 
62 1.226 92 0.174 
63 1.175 93 0.151 
64 1.125 94 0.128 
65 1.077 95 0.105 
66 1.030 96 0.083 
67 0.985 97 0.062 
68 0.941 98 0.0,H 
139 0 . .S99 

(210-VI-TR-55, Second Ed., June 1986) 4-1 
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,I>. 

CJ) Exhibit 4-11: Unit peak discharge (q
11

) for SCS _type U rainfall distribution 
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PRoJ. No. 

I 
- -=8-=B_-_\o_&=-------=3"--0­

SUBJECT VE.13;,,0 - MT. -s1°RlYl 
LW f...N>-.IE:i- ~\(,.N - RI:::)(\ S'!O"J 

av ~~ OATIS ~ Iv/~ 
Engineers • Geologists • Planners 
Environmental Specialists 

CHKD. BY j_\.S DATE _ fle..,/ _0 SHEET NO. / 4 OF _/--1-f__ 

~ 

)+-t.G 'SH.A.'0=- 1> l'\~N'S\0"4S ~~SL) "K~\«~ U µ\~ fo'\2._ ~ 
) ) ' 

Q....µ,_P..NN6- \/,J\L.1.- ~ Obt~IN~ 'D'( f:,...,'Pf-'l..:::Jl.....:i'.....,, fY\A..~~\~S 

G1VE1',J O) Y-\,.o__v,l_, b 
~./,..~ '1:9= ---s:::i~,=.~':--'-'\~"=--'D. 

f\.i\ p.._--1-, 1--\'-l "'" 

Se~'""'C\s;,N 

(!J./A NA! E:: L rLovv (c[~J curY/. now<cf:s) 
25 Z5I 

2 /OZ-.:/. 25 .. /28 /53 
..3 -zo.'-/-t /. 25 '" 3'3 33 

;'-I -5. ~ -i /. 25 -= 7 
5 A/cGUG I 81.E j&~ 
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88-/08­
PROJ. NO.--'""-----'----'=---­

ISUBJECT V12-?c..D - J:Y:::fT ~\C~rv-'j 

QJ./ANNE'- ~:Sl<.,J 'e//S/0/\J 

BY DATEMTP q/Jo /qo
' I 7 

CHKD.BY ___ DATE _____ /'5 OF --'-/CJ.,___ Engineers • Geologists • PlannersSHEET NO. 
Environmental Specialists 

[__1-t 4/,JNeL Z 
Q <= /53
;k o,of
b ; U>- If 
ss :; z.: I 

( 15'3) (0 .oY} -&; , I--z_ 

( (i> eh,)( Ci .O~ '/7 (120.) CZ.'-IJ 

~ u/b == · o.zs 
"S,..::Cc S.',..\~ , t1 

*'KlP - fi. P u"1 I= o 

;/SA No. R-5 (Ss~ SNi:ci /8) 


CI-IANNIE:.L 3
9 =: 33 c:_,/_s 

n === 0, O'-fS 


b :; 3 ff 
.ss "' :2: I 

~ "',.,__,o.o/

....c,AVi=c 

K,.-::: (33 ( o. 0 y0) _ ;, '19 
< 0.793 

(3 s/3)(0,o/ 1/-,. /, 85 

.t./ "-,.._, /I," 'S{oiv,.;;­( o/ '' ,d Yt-) 

FR~"U::::. ... \. o '¥~ 
--r<"TT"t. ~-:::.n-n 1 -== I t ,-,"7 U .-=\:t I. 0 s;.+ -:: ,? ,G,'"2- -ft 
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Engineers • Geologists • Planners 
Environmental Specialists 

U/ANf-/t:L i 
{;>: 7 c_/s 

tL =- 0, 01...f,§' 


b ~ 3 I-I 

5s"" 2.:1 

5;.VE· • 0,05 

)< , = ( I ) ( 0, O'iS) == 0,3/5 -- · o.o,5 
(3 ih) (o.c~ r~) 1/, z 

FR_s.::::..~o.\..,~ = \ , <:::i _s;:'t 
-rcrrA'-- ~?--n~ = C) .'-i ~ -\-'t + \, O ;-t :: \,'tb .\-~ 

0-JAfJ J-J G-- 5 
Q c: /8<o cl's 

fL::: o.d-/ 
b '> ,·G ff 

s:s :;:; 2: I 

.s;_VE = ~<..../toi - ~'-/'-/5 S /f 2-0 -::: Q, 05 


I</=- (/E5<i, o. oL/S : e. ?>l = o::S\S,r 

(<.c 0 h (o .DSy.,_) 12&/S3 

b/bs 0.7::.'--{ -===;::, 7.)-= Z.O f-t 

\~V .,. Q/2 _::, ­ t.c, <z:.>.,, ?_,, -~J"t.. -= .q --; tt/s<u._, 
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· suBJEcT Ve-Pc.. - "''tT 
<1l-\A.~~E:.'--' -U-s,~ -1<1c."./[<.\0N 

,,-~ 
. . ) 22?:, - 10<2>-30.,..__________BY_~rnI-~Y~-- DATE ~9-t-/~/o--,/_9_o__ PROJ. NO. __ 

·,,_,,::'• I I 
CHKD.BY _____ Engineers • Geologists • PlannersSHEET NO. (/ OF / Cf 

Environmental Specialists 
DATE--------­

To '.FtND t) (=­

On 

., 

D k' k' k' K' K'
D D D D- -- b ,- ­b - b b b 

2-1 2-1 2-1 2-12-1 

- -- - -- - ·-- - -- - -­
.01 .OOOO!l .40 .574 .01 2.42 1.36 6.01 1.81 11.7 
.02 .00221: .47 .599 .92 2.48 1.37 6.11 1.82 11.9 
.03 .00430 .48 .U25 .93 2.54 · 1.38 6.21 1.83 12.1 
.04 .00708· .49 .tl52 .04 2.60 1.39 6.32 1.84 12.2 
.05 .01033 .50 .tl7!J .05 2.06 1.40 6.42 1.85 1!!;4 

.06 .0141 .51 .707 .96 2.73 1.41 6.53 1.86 12.5 

.07 .0183 .52 .73G .97 2.70 1.42 6.64. 1.87 12.7 

.08 .0231 .53 .765 .08 2.85 1.43 6.75 1.88 12.0 
..' _.,-.•r;' 

.09 .0282 .54 .795 .09 2.92 1.44 6.86 l.!!O . 13.0 

.10 .0339 .55 .82U 1.00 2.99 1.45 6.97 1.00 13.2 

1.46 . 7.08 
.12 .0406 .57 .889 1.02 · 3.12 1.47 7.20 1.92 13.5 
.13 .0537 .58 .022 1.03 3.19 1.48 · 1.93- 13.7 

.11 .0400 .56 • 857 1.01 3,05 !.!JI 13.4 

7.31 
.B .0612 .59 .!J5U 1.04 3.26 1.49 7.43 l.!l4 13.9 
.15 .0602 .60 .990 1.05 3.33 1.50 7.54 1.95 14.0 

.16 .0777 .61 1.02 l.OG 3.40 1.51 7.66 1.06 14.2 

.17 .0866 .62 1.06 1.07 3.48 1.52 7.78 1.97 14.4.
7.00 

.JO .1059 .64 1.13 1.09 3.02 1.54.. 8.02 1.90 14.7 

.18 .0900 .63 1.10 I.OS 3.55 1.53 l.9S 14.0 

.20 .1163 .65 1.17 1.10 3.70 1.55 8.15 2.00 14.9 

.21 .127 .66 1.21 1.11 3.78 1.56 8.27 2.01 15.1 

.22 .139 .67 • 1.25 l.12 3.85 1.57 8.40 2.02 15.3 

.23 .150 .68 1.29 1.13 3.03 1.58 8.52 2.03 15.5 

.24 .103 .69 1.33 1.14 4.01 1.59 8.65 2.04 15.6 

.25 .176 .70 1.37 1.15 4.09 1.60 8.78 2.05 15.8 

8.91 
.27 .203 .72 l.4tl 1.17 4.25 1.62 9.04. 2.07 16.2 
.28 .217 .73 1.50 1.18 4.34 1.63 9.17 2.08 16.( 
.29 .232 .74 . 1.54 1.19 · 4.42 1.64 9.30 2.09 16.0 

.26 .189 .71 1.41 1.16 4.17 1.61 2.00 16.0 

.30 .248 .75 1.59 1.20 4.51 1.65 9.44 2.10 16.8 

.31 .264 .76 1.03 1.21 4.59 1.66 9.57 2.11 17.0 

.32 .281 .77 1.08 1.22 4.08 1.67 2.12 17.29.71 

.33 .298 .78 1.73 1.23 4.77 1.68 2.13 17.49.85 

.34 .316 1.24 4,86.79 1.78 1.69 0,99 2.H 17.6 

.35 .334 .so 1.83 1.25 4.95 1.70 10.13 2.15 17.8 

.36 .353 .81 1.88 · 1.20 5.04 1.71 10.3 2.ltl 18.0lQ.(.37 .372 .82 1.03 1.27 5.13 1.72 2.17 18.2
10.6.38 .392 .83 1.08 1.28 5.22 1.73 2.18 18.4
10.7 

.434 
.39 .413 .84 2.03 1.29. 5.32 1.74 2.19 18.6 
. .a .85 :2.08 1.30. 5.41 1.75 10.8 2.20 18.8 

11.0.41 .4.56 .so 2.14 1.:n 5.51 1.76 2.21 19.0 
.42 .478 .87 2.19 1.32 5.01 1.77 11.1 2.22 19.2

11.3.43 .501 .88 2.:!S · 1.3:1 5.71 1.78 2.23 19.4 
.44 .525 .89 2.31 1.79 11.4 2.24 19.61.3415.81 11.6.45 .MO .00 2.36 1.35 5.91 1.80 2.25 19.8 . 

',_..,,,j 

http:1.3415.81
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Quarried Stone for Erosion & Sediment Control (5) · · . 
.~ .: ... ·~ ~ : ;.. .: . 

GRADED RIPRAP STONE . . ~.. (::.:··..>,:::·:·· .. _.· .·:' ::. :· 
Size Inches (sq. openings) Wave Height (3) Velocity (4) ·. ··· · Filter Stone 

NSAHo. Max. Avg. (1) Min. (2) (ft.) . (ftJsec.) ·.; · . NSA Size No. 

R-1 1½ ¼ (Ho. 8) : 2.5 FS-1' 
R-2 3 1½ 1 0.3 4.5 FS-1 

R-3 6 3 2 . 0.5 _ 6.5: ·. FS·2 
.. 12 . . 9.0 .R-4 6 3 1.0 	 FS-2 

: . <;.·•R-5 18 9 5 1.5 11.5 FS·2 

R-6 24 12 7 2.0 · _13.0 FS-3 
R-7 30 . FS-315 12 2.5 14.5 
R-8 48 · 24 15 4.0 FS-3 

ARMOR STONE* 

Wt. In Short Tons . 
NSA No. Max. · Avg. Min. {2) W,,o H:lght {ft){~:f;f!J\;'.;.:~to)-,,: i · 
A-1 4.0 3.0 ·;. 2.0 . 

A-2 6.0 . 4.5 ·. · 3.0. 

A·3 8.0 6.5 5.0 


,, --

NSANo. 	 Max. 

FS-1 • 	 ¼ . No. 30 ·:·:" 
. FS-2 . 2 No. 4 . 


FS-3 6½ 2.5_ .•. .:: 


Figure A* 

Notes: (1) 	':A.verage size" is that size exceeded by at least 50 percent of the total weight of the tonnage 
shipped; i.e., 50 percent of the tonnage shall consist of pieces larger than the "average" size 
(normally half the specified nqminal top size). . 

(2) Pieces smaller than the minim.um size shown shall not exceed 15 percent of the tonnage shipped. 
(3) Wave height is the vertical distance.from wave 9rest to wave trough. The wav_e height given in the 

table is the average height of the one-third highest waves in the incident wave train. 
(4) The stream velocity is the velocity at mid-stream or at a point 10 feet from the bank, whichever is 

closest to the bank. 
(5) The table assumes a stone dry density of 165 pounds per cu. ft. 
(6) The stone industry generally is unable to economically produce armor stone in sizes to fit the 6-f t. 

wave height category. Therefore, the reader should use NSA No. A-1. 

27 

http:minim.um
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SEDIMENTATION PONDS
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Text Box
Calculation package includes:
1. Pond No. 3 (Pond 014) Modification Design Calculations 
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Worksheet 3: Time of concentration CTc) or travel time (1\) 

Project Iv\1 ~,OK/~·\ By ·:sliJL DHe ~ /19 {cq
I 	 ( • 

Location __________________ Checked iv\RL, Date 5/n(9l 

Circle one: .:J.2-r~ Developed 

Circle one: {j;;; 'l\ through subarea 

NOTES: 	 Space for a~ many as two 1egments per flow typ-e can be used for each 
vorksheet, 

Include a map,. echematic, or description of floY- segments. 

Sheet flow (Applicable to Tc only) Segment ID 	 Ce_- -b . 
1. Surface description (:table 3-1) 


2, Manning's roughness coeff, 1 n (table 3-1) •• D .,"-\O 


3, Flow length, L. (total L ..S. 300 ft) ••• , ••• , •• ft 


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

5. Land slope, 1 •••••••••••• , .7-.CP., ••••••••••• ft/ft 

0.007 (nL)O.S ..____....... 
1 0,20I6. T • 	 Compute Tt •••••• hr 
t p 0.5 o. 4 

2 8 

Shallow concentrated flow Segment lD b-L 
00DA'f"£.v7. Surface description 

8 • Flow- 1ength , L ••••••• , ..•. , •. , • , • • • . • • • • . • • ft 	 7 lO 
'3005 - '?. ::;-c,o 

9. 	 lilatercourse slope, s •....... ,t!:,J,R...... ,., •• ft/ft a. I::,D 


s,,?b
10. Average velocity, V (f~gure 3-1) ••••••••••• ft/s 

o,osl+IL 	
Compute Tt •••••• hrll. Tc .. 3600 V 

I
Channel flow Segment lD i:::::. - d. 


ft 2 (o_7{'
12. Cross eectional flow area, a 

13. 	 Wetted perimeter, Pw •••• , • , ••• , ••• , •• , • • • • • ft '1 . '-( °l 

. a


14. Hydraulic radius,.r • - Compute r •• •• • • • ft 	 0~7 \ 
p'W~~.P 

15. Cb.Jlnnel slope, s ••••••••••••••••••• •1f:P. ... ft/ft 	 O.D3,~ 

16 •. Manning's roughness coe.ff,, n ............. . D.D~< 

l 49 2/3 

8 
1/2 
 ~ .e,17, V • • rn 	 Comput: V ••••••• ft/1 

18. Flow length, L ft 	 t-{°)oO
•••• 0 •••••••••••••••••••••••• 

T ., L19. Compute Tt •••••• hr o _2-01 + I
t 3600 V 

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

~\(l '.'.:>-rl N c...., b1-rc.l-{ l ""::i A v- ,._::, ore!--{ W 1-r\-{ ~ ,_ \ 'S l 'l::::, fL ~LO;::> ii.<:; 

A-~0 12\'r'-RA? l-\.r0ici..-'t:;) A~ 0~,'C..- Dlc-r-Tl-{ OF l~S'r--r. 

D-3(210-VI-TR-55, Second Ed., June 1986) 
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~ ti. I
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- ..J
<( <'.( TIME IN HOURS 
LL lL 
zz 1.2
~<i (C.) SIX HOUR DESIGN STORM DISTRIBUTIONa: a: 

,_2 
<1 I.Ia: 

FIGURE 2-6 

12 18 24 36 EMERGENCY SPILLWAY AND FREEBOARD 
TIME IN HOURS VOLUME ADJUSTMENTS AND STORM DISTRIBUTION _J::,.. 

vJ(B.) RELATIVE INCREASE IN RAINFALL AMOUNT 
FOR AREAS WHERE NWS REFERENCES DO NOT 

FOR STORM DURATIONS OVER SIX HOURS CONTAIN AN APPLICABLE PROCEDURE 


Aug. 1981 
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RISEe OUTLET PIP~ 
// 

c<l.lleJ ~r : cla% /l,o S°p,lro/,•k HDP( o.f tntln.().wc..:fu~) bj ff/r12/ 

E'l'\fY)eertd )'j,CTtr,,.~ Gv-lF f/a.sNt. f'0,hr/ca.kJ froJv..vk fonj)Rn_y /Jorrroff' ,1
1 

G,fMJ;a._ or C-ff'ovtd eq "'a f. '' Tiu drt:w1"rl_Jf' ,·h.J/teJ-~ 24 \ri. 
1 

- 'lk pipe will b-< ~"-"bjec.,f-<J 1D an ove..rb\A.r~" /o,a.d of' 15.5' 0 { 

..\.m~~.__l..,t ...:f- Yl'\Q..~rfa I f /1,15" .fv(i.fh''- °" 1bp .,,f fh,r overL1.<.rd..t"· 
- 11u p•;e v.rf(( be beJ~j wfti. AA5'H1o # 57 sfDn.e.._ 

lts-1 24'' ¢ p;f ~ ;'!' fa -Rt ,'11~J <l. (}. 3o 1t </ Rel'. 

,,. ,, f I 


- A rv.r;.v..yt{"Js n o o.on.. wa.r 1.ue. o. 

~~k As-TM F- 41'1 

30 11- d1·0-l>,-der:: '24"_.. ;;.(t.'7'') = .;l7.4'' (w;II -R'"t t,.J/:}~ r" Ref) 

0 
~ ­ .Ja.s-L-+ Jci"'1'" tk ...+ 

I ;"'..k of</ I (Ylr'-' /J~y 

rv,..o..Y\V\1f\5 '' h '' ,; c,o, o {o.tt.) 
)O-f/u,k r,...u_f- {t'f v.frrrr.-tl"f5 <sf As1M F'fll 

11 lu~tls-~J, ' c:WE'p bvVral, 11'1 exce5:> of '2.o ft,rt 
,. 

b~(..k -ff\! ~ \f\•<C j 1> k -c!1t~1~,·J 

so:r .fill G.k'. ? 
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INPUT INFORMATION: 

FLOW MANNING'S CHANNEL SIDESLOPE BOTTOM 
RATE 'N' GRADE WIDTH 

(cfs.) (ft./ft.) (_H:lV) (ft.)
%100.00 0.040 0.0600 3.00 35.0 

SOLUTION: 

THE NORMAL DEPTH IN THE CHANNEL rs 0.50 ft. OR 5.9 in. 

AREA WETTED HYDRAULIC FROUDE VELOCITY VELOCITY TOTAL RIP-RAP 

ft"2) 
18.08 

PREIMETER 
(ft) 
38.13 

RADIUS 
(ft) 
0.47 

NUMBER 

2.00 
(ft/sec) 

5.53 - ­

HEAD 
(ft) 
0.48 

ENERGY 
(ft) 
0.97 

SIZE (D50) 
(in) 
7.7 

RIP-RAP rs NOT REQUIRED IF TtOIL LINING OF THE CHANNEL rs COHESIVE 

<;\j PE12C/c fT 

ci=:s 
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INPUT INFORMATION: 


FLOW MANNING'S CHANNEL SIDESLOPE BOTTOM 
RATE 'N' GRADE WIDTH 

(cfs.) (ft./ft.) ( H: lV) (ft.) 
%100.00 0.040 0.0800 3.00 35.0 

SOLUTION: 

THE NORMAL DEPTH IN THE CHANNEL IS 0.45 ft. OR 5.5 in. 

AREA WETTED HYDRAULIC FROUDE VELOCITY VELOCITY TOTAL RIP-RAP 
PREIMETER RADIUS NUMBER HEAD ENERGY SIZE (D50) 

(ftA2) (ft) (ft) (ft/sec) (ft) (ft) ( in) 
16.54 37.88 0.44 2.59 6.05 0.57 1.02 9.6 

// 
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EARTH SPILLWAYS 
100 

80 
= specific energy at 

section in ft60 
= critical velocity at the control 

50 section in fps 
= acceleration of gravity

40 = critical depth at the control 
section in ft 

30 

10 

8 
7 

6 


Cl) 
u..; 5 
C.) 

~ 
·rl 4 

C.) 

O' 

foot 

0.8 

0.6 

0.5 

0.4 

0.3 

0.2 
0.2 0.3 0.4 0.6 

de 

0.8 

in ft; Hee 

2 

in ft; 

3 4 5 

Ve in fps 

6 8 10 15 

REFERENCE U.S. DEPARTME:NT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

ENGINEERING DIVISION • DESIGN SECTION 

STANDARD DWG. NO. 

ES-98 
SHEET 1 OF 4 

DATE 4-27-55 
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EARTH SPILLWAYS: Values of Hp and y for given valu13s ·of q and L 

in top figures; 

L 	in ft 

20.0 

30.0 
,. 

!.;.o.o 

So.o 

80.0 

100.0 

120.0 

11.:.0.0 

160.0 

180.0 

200.0 

REFERENCE 

q 

n (channel bottom) 
side friction neglected 
channel width= 1.00 ft 

q = 5 cfs q = 10 cfs 

l. 58 2.40 
1.37 2.02 
-; 	 ?7.,
-L • v_,1 2. 
1.45 2.12 

1.68, 2.52 
1.55 2.26 

l. 72 2.5:: 
-	 -~l.64 c:. -)":: 

~ 	 / ~l. 7-:.,
I _,, ::::: .c::u 

l.68 2' .l7 
,, ­l.74 2 .oc· 

1.70 2.52 
I 	

l.75 2' .63 
r, 	 :::. :;I 
 1. 72 C.o,,.// 


,l. 2.64 
I 	 l. 7-;,'_,, 2.57 

_,,
l. (0 2.65 

? 	 :;,:;1.74 	 - . ,,,/.,,, 

,,_
1.76 2.c) 
1.74 2.60 

1. 76 2~65 
1.75 2 .·El 

L 
C 
0 

(_) 

0 
l0 

Mt:') 
0 	 0

30.0 	 s.... ;.,
....) 	 u 
C 
0....) 
u rj 

given in bottom fig0.res 

q = 15 cfs q = 20 cfs q = 30 cfs q = 40 cfs 

3.09 3.68 4 75 5.72 
? 	 - ­_.)) 2.98 3,76 4.47 
-::: 	 7 c::_ 
_,, •-'-/ 3,75 .., .82 5.79 

1 	 /'...,2.66 3.11 	 4 .C~· 

3.20 	 4.2,8 5,85 
2.82 	 h.14 !.;. • 8c; 

3.8? ~.~6 
,1 Lo3.00 3,. 53 	 s.1s 
5.013.30 
4.563.09 

5.053.33 
4.673.16 I 
5.08 6.06 

3.21 
3.35 

4.75 
-	 - /

). )~' L..oo 5.09 6.09 
h o, 

. • LJ...1..3 . 24 3, .83 	 5.6s 

3.37 4.0l 5.11 
3.27 3.86 4.36 5.75 

3.38 4.02 6.13 
3.29 3.89 5.81 

3.39 4.04 5.14 6.14 
3.31 3.92 4.94 5.ss 

STA:-SDARD DWG. NO. 
U. S. DEPARTMENT OF AGRJCULTURE 

SOIL CONSERVATION SERVICE ES- 124 
SHEET_3_ OF _7__ 

ENGINEERING DIYISION · DESJGN SECTJON 
DATE __l_l·2l·56 
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D:FFERENCE ARE,'l. AVERAGE INTERVAL TOTAL STORAG 
ELEV. I !-.j AREA STO RAGE 

ELEV. 2
IN 

I 

,l),CRES ACRES AC. FT. AC. IN. AC. FT. 

3; 
I 

( ,% 
1,4-7 ( \ 

,, 
3 ss~ z,,e / ,,54­ I ,'t7 

-
?__ /, "2­ ~ (_ 

3 2~9 ~9::_ __ . I L/1 4,1 \____ ,. 
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7,D 4- \0"1­
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~*') **********80·80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY****************** 

)8 iR·20 FULLPRINT SUMMARY NOPLOTS 
TLE 111 MOUNT STORM POND #3 WITH MODIFICATIONS KMB 3/30/92 

STRUCT 10 
3337.0 
3338.0 
3340.0 
3341.0 
3342.0 
3344.0 
3346.0 
3346.5 
3346.75 
3347.0 
3347.25 
3347 .5 
3348.0 
3348.5 
3349.0 

3 3350.0 
3 3351.0 

3352.0 
3353.0 

ENDTBL 
RUNOFF 010 5 0.36 

) RESVOR 2 10 5 6 3341.0 
E''-. TA 

7 . 
7 iNCREM 6 0.10 
7 COMPUT 7 010 10 0. 

ENDCMP 1 
7 COMPUT 7 010 10 0. 

ENDCMP 
7 COMPUT 7 010 10 0. 

Et/DCMP 1 
7 COMPUT 7 010 10 0. 

ENDCMP 
END JOB 2 

******************************END 

0.0 0.0 
0.001 1.67 
0.002 6.37 
0.003 9.28 
0.004 12.2 
0.005 19.0 
0.006 26.7 
0.007 28.9 
1. 7 30.0 
4.9 31.0 
9.0 32. 1 
15.0 33.2 
24.0 35.4 
29.0 37.8 
89.0 40.2 
209.0 44.9 
435.0 50.2 
740.0 55.4 
1160.0 61.0 

77. 0.5 

/
2.88 1. 2 2 01 01 2·YR 

4.60 1. 2 2 01 03 10-YR 

5. 75 1 . 2 2 02 05 50-YR 

4.63 6. 6 2 02 06 100-YR 

OF 80·80 LIST******************************** 
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,Zc l 03-30-92 11:34 MOUNT 
REV PC 09/83( .2) 

~ECUT!VE CONTROL OPERATION LIST 

ISTlNG OF CURRENT DATA 

STRUCT NO. ELEVATION 
STRUCT 10 

3337.00 
3338.00 
3340.00 
3341.00 
3342.00 
3344.00 
3346.00 
3346.50 
3346.75 
3347.00 
3347.25 
3347.50 
3348.00 
3348.50 
3349.00 
3350.00 
3351.00 
3352.00 
3353.00 

rnDTBL 

TIME INCREMENT 
DIMHYD .0200 

.0000 .0300 

.4700 .6600 
1. 0000 .9900 

.6800 .5600 

.2800 .2410 

.1260 .1070 

.0550 .0470 

.0250 .0210 

.0110 .0090 

.0050 .0040 

.0000 .0000 

STORM POND #3 WITH MODIFICATIONS 

DISCHARGE STORAGE 

.00 .00 

.00 1.67 

.00 6.37 

.00 9.28 

.00 12.20 

.00 19.00 

.01 26.70 

.01 28.90 
1. 70 30.00 
4.90 31.00 
9.00 32.10 

15.00 33.20 
24.00 35.40 
29.00 37.80 
89.00 40.20 

209.00 44.90 
435.00 50.20 
740.00 55.40 

1160.00 61.00 

.1000 .1900 .3100 

.8200 .9300 .9900 

.9300 .8600 .7800 

.4600 .3900 .3300 

.2070 .1740 .1470 

.0910 .0770 .0660 

.0400 .0340 .0290 

.0180 .0150 .0130 

.0080 .0070 .0060 

.0030 .0020 .0010 

.0000 .0000 .0000 

KMB 3/30/92 JOB 1 	 PASS 
PAGE 

RECORD ID 

/ 
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2C, 03-30-92 11:34 MOUNT STORM POND #3 WITH 
REV PC 09/83( .2) 

ENDTBL 

COMPUTED PEAK RATE FACTOR= 484.00 

TABLE NO. TIME INCREMENT 
RA!NFL 1 .5000 

.0000 .0080 .0170 .0260 


.0450 .0550 .0650 .0760 


.0990 .1120- .1260 .1400 


.1740 .1940 .2190 .2540 


.5150 .5830 .6240 .6550 


.7060 .7280 .7480 .7660 


.7990 .8150 .8300 .8440 


.8700 .8820 .8930 .9050 


.9260 .9360 .9460 .9560 


.9740 .9830 .9920 1.0000 

ENDTBL 

TABLE NO. TIME INCREMENT 
RA!NFL 2 .2500 

.0000 .0020 .0050 .0080 


.0140 .0170 .0200 .0230 


.0290 .0320 .0350 .0380 


.0440 .0480 .0520 .0560 


.0640 .0680 .0720 .0760 


.0850 .0900 .0950 .1000 


.1100 .1150 .1200 . 1260 


.1400 .1470 .1550 . 1630 


. 1810 .1910 .2030 .2180 


.2570 .2830 .3870 .6630 


. 7350 .7580 . 7760 .7910 


.8150 .8250 .8340 .8420 


.8560 .8630 .8690 .8750 


.8870 .8930 .8980 .9030 


.9130 .9180 .9220 .9260 


.9340 .9380 .9420 .9460 


.9530 .9560 .9590 .9620 


.9680 .9710 .9740 .9770 


.9830 .9860 .9890 .9920 


.9980 1.0000 1.0000 1.0000 

ENDTBL 

MODIFICATIONS KMB 3/30/92 JOB 1 PASS 
PAGE 2 

.0350 


.0870 


.1560 


.3030 


.6820 


.7830 


.8570 


.9160 


.9650 

1.0000 


.0110 


.0260 


.0410 

/

.0600 


.0800 


. 1050 

.1330 


. 1720 

.2360 


.7070 


.8040 


.8490 


.8810 


.9080 


.9300 


.9500 


.9650 


.9800 


.9950 

1.0000 
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,2(, ~ 03-30-92 11 :34 MOUNT 
REV PC 09/83( .2) 

.0290 .0320 


.0440 .0470 


.0630 .0670 


.0840 .0890 


.1090 . 1140 


.1400 . 1470 


. 1810 .1920 


.2520 .2770 


.7290 .7520 


.8090 .8190 


.8540 .8610 


.8860 .8920 


.9120 .9170 


.9330 .9370 


.9530 .9570 


.9690 .9720 


.9840 .9870 


.9980 1.0000 

Et<DTBL 

TABLE NO. T!ME INCREMENT 
RAiNFL 6 .0200 

.0000 .0080 


.0425 .0524 


.0990 .1124 


.1800 .2050 


.5300 .6030 


.7050 .7240 


.7900 .8043 


.8561 .8678 


.9103 .9201 


.9573 .9661 

1.0000 1.0000 

rnDTBL 

STORM POND #3 WITH 

.0350 


.0510 


.0710 


.0940 


.1200 

• 1540 

.2040 

.3180 

.7700 

.8290 

.8680 

.8970 

.9210 

.9410 

.9600 

.9750 

.9900 


1.0000 


.0162 


.0630 


.1265 


.2550 


.6330 


.7420 


.8180 


.8790 


.9297 


.9747 

1.0000 


.0380 


.0550 


.0750 


.0990 


.1260 


.1620 


.2170 


.6380 


.7850 


.8380 


.8740 


.9020 


.9250 


.9450 


.9630 


.9780 


.9930 

1.0000 


.0246 


.0743 


.1420 


.3450 


.6600 


.7590 


.8312 


.8898 


.9391 


.9832 

1.0000 


MODIFICATIONS KMB 3/30/92 JOB 1 PASS 

PAGE 4 


.0410 


.0590 


.0790 


.1040 


.1330 


. 1710 


.2330 


.6980 


.7980 


.8460 


.8800 


.9070 


.9290 


.9490 


.9660 


.9810 


.9960 

1.0000 


.0333 


.0863 


.1595 


.4370 


.6840 


.7750 


.8439 


.9002 


.9483 


.9916 

1.0000 
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R~ Q 03-30-92 11:34 MOUNT STORM POND #3 WITH MODIFICATIONS KMB 3/30/92 JOB 1 SUMMARY 
REV PC 09/83(.2) PAGE 14 

;UMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED 
(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH 
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.) 

;ECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE 
;TRUCTURE CONTROL DRAINAGE TABLE MOIST TIME ------------------------­ RUNOFF ------------------------------­------­

!D OPERATION AREA # COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (HR) (HR) (IN) (HR) (IN) ( FT) (HR) (CFS) (CSM) 

ALTERNATE STORM 1 
,SECTION 10 RUNOFF .36 2 2 .10 .0 2.88 24.00 .99 12.21 181.82 505.0 
,TRUCTURE 10 RESVOR .36 2 2 .10 .0 2.88 24.00 .00 3346.35 25.40? .01? .0 

ALTERNATE STORM 3 
(SECT ION 10 RUNOFF .36 2 2 .10 .0 4.60 24.00 2. 12.20 439.95 1222. 1 
,TRUCTURE 10 RESVOR .36 2 2 •10 .0 4.60 24.00 1. 3348.42 14.63 28. 17 78.3 

ALTERNATE 2 STORM 5 
<SECT ION 10 RUNOFF .36 2 2 . 10 .0 5. 75 24.00 .26 12.20 628.16 1744.9 
,TRUCTURE 10 RESVOR .36 2 2 .10 .0 5. 75 24.00 2.16 3349.43 12.88 141.01 391.7 

,·~rnNATE 2 STORM 6 
($, JN 10 RUNOFF .36 6 2 .10 .o 4.63 6.96 2.67 352.78 979.9 
,TRUCTURE 10 RESVOR .36 6 2 . 10 .0 ,_.A.63 6JOO 3348.88 4.98 75.04 208.4 

< 

+ l 
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*. '***********80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY****************** 

JOB TR-20 FULLPRINT SUMMARY NOPLOTS 
TITLE 111 MOUNT STORM POND #3 ~!TH MODIFICATIONS KMB 3/30/92 
3 STRUCT 10 
8 3337.0 0.0 0.0 
8 3338.0 0.001 1.67 
8 3340.0 0.002 6.37 
8 3341.0 0.003 9.28 
8 3342.0 0.004 12.2 
8 3344.0 0.005 19.0 
8 3346.0 0.006 26.7 
8 3346.5 0.007 28.9 
8 3346. 75 1. 7 30.0 
8 3347.0 4.9 31.0 
8 3347.25 9.0 32.1 
8 3347.5 15.0 33.2 
8 3348.0 24.0 35.4 
8 3348.5 29.0 37.8 
8 3349.0 89.0 40.2 
8 3350.0 209.0 44.9 
8 3351.0 435.0 50.2 
8 3352.0 740.0 55.4 
8 3353.0 1160.0 61.0 
9 ENDTBL 
6 RUNOFF 1 010 5 0.36 77. 0.5 
6 RESVOR 2 10 5 6 3341.0 

ENDATA 
?. T 

,<EM 6 0.10 
7 COMPUT 7 010 10 0. 2.88 1. 2 2 01 01 2-YR 

ENDCMP 
7 COMPUT 7 010 10 0. 4.60 1. 2 2 01 03 10-YR 

ENDCMP 
7 COMPUT 7 010 10 0. 5. 75 1. 2 2 02 05 50-YR 

ENDCMP 1 
7 COMPUT 7 010 10 0. 4.63 6. 6 2 02 06 100-YR 

ENDCMP 
ENDJOB 2 

*******************************END OF 80-80 LIST******************************** 
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TF :0 03-30-92 11:34 MOUNT 
r<EV PC 09/83(.2) 

EXECUTIVE CONTROL OPERATION LIST 

LISTING OF CURRENT DATA 

STRUCT NO. ELEVATION 
3 STRUCT 10 

8 3337.00 
8 3338.00 
8 3340.00 
8 3341.00 
8 3342.00 
8 3344.00 
8 3346.00 
8 3346.50 
8 3346.75 
8 3347.00 
8 3347.25 
8 3347.50 
8 3348.00 
8 3348.50 
8 3349.00 
8 3350.00 
8 3351.00 
8 3352.00 
8 3353.00 
9 ENDTBL 

TIME INCREMENT 
4 DIMHYD .0200 

8 .0000 .0300 
8 .4700 .6600 
8 1.0000 .9900 
8 .6800 .5600 
8 .2800 .2410 
8 .1260 .1070 
8 .0550 .0470 
8 .0250 .0210 
8 .0110 .0090 
8 .0050 .0040 
8 .0000 .0000 

STORM POND #3 WITH MODIFICATIONS KMB 3/30/92 JOB 1 PASS 
PAGE 

RECORD ID 

DISCHARGE STORAGE 

.00 .00 

.00 1.67 

.00 6.37 

.00 9.28 

.00 12.20 

.00 19.00 

.01 26.70 

.01 28.90 
1. 70 30.00 
4.90 31.00 
9.00 32.10 

15.00 33.20 
24.00 35.40 
29.00 37.80 
89.00 40.20 

209.00 44.90 
435.00 50.20 
740.00 55.40 

1160. 00 61.00 

.1000 .1900 .3100 

.8200 .9300 .9900 

.9300 .8600 .7800 

.4600 .3900 .3300 

.2070 .1740 .1470 

.0910 .0770 .0660 

.0400 .0340 .0290 

.0180 .0150 .0130 

.0080 .0070 .0060 

.0030 .0020 .0010 

.0000 .0000 .0000 
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TF :0 03-30-92 11:34 MOUNT STORM POND #3 YITH MODIFICATIONS KMB 3/30/92 JOB 1 PASS 1 
KEV PC 09/83(.2) PAGE 2 

9 ENDTBL 

COMPUTED PEAK RATE FACTOR= 484.00 

TABLE NO. TIME INCREMENT 
5 RAINFL 1 .5000 

8 .0000 .0080 .0170 .0260 .0350 
8 .0450 .0550 .0650 .0760 .0870 
8 .0990 .1120 .1260 .1400 .1560 
8 .1740 .1940 .2190 .2540 .3030 
8 .5150 .5830 .6240 .6550 .6820 
8 .7060 .7280 .7480 .7660 .7830 
8 .7990 .8150 .8300 .8440 .8570 
8 .8700 .8820 .8930 .9050 .9160 
8 .9260 .9360 .9460 .9560 .9650 
8 .9740 .9830 .9920 1.0000 1.0000 
9 ENDTBL 

TABLE NO. TIME INCREMENT 
5 RAINFL 2 .2500 

8 .0000 .0020 .0050 .0080 .0110 
8 .0140 .0170 .0200 .0230 .0260 
8 .0290 .0320 .0350 .0380 .0410 
8 .0440 .0480 .0520 .0560 .0600 
8 .0640 .0680 .0720 .0760 .0800 
8 .0850 .0900 .0950 .1000 .1050 
8 .1100 . 1150 .1200 .1260 .1330 
8 .1400 .1470 .1550 .1630 .1720 
8 .1810 .1910 .2030 .2180 .2360 
8 .2570 .2830 .3870 .6630 .7070 
8 . 7350 .7580 .7760 .7910 .8040 
8 .8150 .8250 .8340 .8420 .8490 
8 .8560 .8630 .8690 .8750 .8810 
8 .8870 .8930 .8980 .9030 .9080 
8 .9130 .9180 .9220 .9260 .9300 
8 .9340 .9380 .9420 .9460 .9500 
8 .9530 .9560 .9590 .9620 .9650 
8 .9680 .9710 .9740 .9770 .9800 
8 .9830 .9860 .9890 .9920 .9950 
8 .9980 1. 0000 1.0000 1.0000 1.0000 
9 ENDTBL 
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Tf :0 03-30-92 11:34 MOUNT STORM POND #3 WITH MODIFICATIONS KMB 3/30/92 JOB 1 PASS 
KEV PC 09/83(.2) PAGE 3 

TABLE NO. TIME INCREMENT 
5 RAINFL 3 .5000 

8 .0000 .0100 .0220 .0360 .0510 
8 .0670 .0830 .0990 .1160 .1350 
8 .1560 .1790 .2040 .2330 .2680 
8 .3100 .4250 .4800 .5200 .5500 
8 .5770 .6010 .6230 .6440 .6640 
8 .6830 .7010 .7190 .7360 .7530 
8 .7690 .7850 .8000 .8150 .8300 
8 .8440 .8580 .8710 .8840 .8960 
8 .9080 .9200 .9320 .9440 .9560 
8 .9670 .9780 .9890 1.0000 1.0000 
9 ENDTBL 

TABLE NO. TIME INCREMENT 
5 RAINFL 4 .5000 

8 .0000 .0040 .0080 .0120 .0160 
8 .0200 .0250 .0300 .0350 .0400 
8 .0450 .0500 .0550 .0600 .0650 
8 .0700 .0750 .0810 .0870 .0930 
8 .0990 .1050 .1110 .1180 .1250 
8 .1320 .1400 .1480 .1560 .1650 
8 .1740 .1840 .1950 .2070 .2200 
8 .2360 .2550 .2770 .3030 .4090 
8 .5150 .5490 .5830 .6050 .6240 
8 .6400 .6550 .6690 .6820 .6940 
8 .7050 .7160 .7270 .7380 .7480 
8 .7580 .7670 .7760 .7840 .7920 
8 .8000 .8080 .8160 .8230 .8300 
8 .8370 .8440 .8510 .8580 .8640 
8 .8700 .8760 .8820 .8880 .8940 
8 .9000 .9060 .9110 .9160 .9210 
8 .9260 .9310 .9360 .9410 .9460 
8 .9510 .9560 .9610 .9660 .9710 
8 .9760 .9800 .9840 .9880 .9920 
8 .9960 1.0000 1.0000 1.0000 1. 0000 
9 ENDTBL 

TABLE NO. TIME INCREMENT 
5 RAINFL 5 .5000 

8 .0000 .0020 .0050 .0080 .0110 
8 .0140 .0170 .0200 .0230 .0260 
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Tf :0 03-30-92 11:34 MOUNT STORM POND #3 YITH MODIFICATIONS KMB 3/30/92 JOB 1 PASS 
REV PC 09/83(.2) PAGE 4 

8 .0290 .0320 .0350 .0380 .0410 
8 .0440 .0470 .0510 .0550 .0590 
8 .0630 .0670 .0710 .0750 .0790 
8 .0840 .0890 .0940 .0990 .1040 
8 .1090 .1140 .1200 .1260 .1330 
8 . 1400 .1470 .1540 .1620 .1710 
8 .1810 .1920 .2040 .2170 .2330 
8 .2520 .2770 .3180 .6380 .6980 
8 .7290 .7520 .7700 .7850 .7980 
8 .8090 .8190 .8290 .8380 .8460 
8 .8540 .8610 .8680 .8740 .8800 
8 .8860 .8920 .8970 .9020 .9070 
8 .9120 .9170 .9210 .9250 .9290 
8 .9330 .9370 .9410 .9450 .9490 
8 .9530 .9570 .9600 .9630 .9660 
8 .9690 .9720 .9750 .9780 .9810 
8 .9840 .9870 .9900 .9930 .9960 
8 .9980 1.0000 1. 0000 1.0000 1.0000 
9 ENDTBL 

TABLE NO. TIME INCREMENT 
5 RAINFL 6 .0200 

8 .0000 .0080 .0162 .0246 .0333 
8 .0425 .0524 .0630 .0743 .0863 
8 .0990 .1124 .1265 .1420 .1595 
8 . 1800 .2050 .2550 .3450 .4370 
8 .5300 .6030 .6330 .6600 .6840 
8 .7050 .7240 .7420 .7590 .7750 
8 .7900 .8043 .8180 .8312 .8439 
8 .8561 .8678 .8790 .8898 .9002 
8 .9103 .9201 .9297 .9391 .9483 
8 .9573 .9661 .9747 .9832 .9916 
8 1.0000 1.0000 1.0000 1.0000 1.0000 
9 ENDTBL 
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TF ~Q 03-30-92 11:34 MOUNT STORM POND #3 WITH MODIFICATIONS KMB 3/30/92 JOB 1 PASS 1 
KEV PC 09/83(.2) PAGE 5 

STANDARD CONTROL INSTRUCTIONS 

6 RUNOFF 1 10 5 .3600 77.0000 .50001 0 0 1 0 
6 RESVOR 2 10 5 6 3341.0000 110101 

ENDATA 

END OF LI ST ING 
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Tf EO 
REV 

03-30-92 11:34 
PC 09/83(.2) 

MOUNT STORM POND #3 WITH MODIFICATIONS KMB 3/30/92 JOB 1 PASS 
PAGE 6 

EXECUTIVE CONTROL OPERATION INCREM MAIN TIME INCREMENT= .10 HOURS RECORD ID 

EXECUTIVE CONTROL OPERATION COMPUT FROM XSECTION 
STARTING TIME= .00 RAIN DEPTH= 2.88 
ALTERNATE NO.= 1 STORM NO.= 1 MAIN 

10 TO STRUCTURE 
RAIN DURATION= 

TIME INCREMENT= 

10 
1.00 RAIN 

.10 HOURS 
TABLE NO.= 2 ANT. MOIST. 

RECORD 
COND= 2 

ID 2-YR 

OPERATION RUNOFF CROSS SECTION 10 
OUTPUT HYDROGRAPH= 5 
AREA= .36 SQ MI INPUT RUNOFF CURVE= 77. TIME OF 
INTERNAL HYDROGRAPH TIME INCREMENT= .0667 HOURS 

CONCENTRATION= .50 HOURS 

PEAK TIME(HRS) 
12.21 
16.46 
17.66 
19.68 
23.67 

PEAK DISCHARGE(CFS) 
181.82 
10.17 
8.63 
7.03 
5.43 

PEAK ELEVATION(FEET) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

RUNOFF VOLUME ABOVE BASEFLOW = .99 WATERSHED INCHES, 229.51 CFS-HRS, 18.97 ACRE-FEET; BASEFLOW = .00 CFS 

OP~ ,ION RESVOR STRUCTURE 10 
INPUT HYDROGRAPH= 5 OUTPUT 
SURFACE ELEVATION= 3341.00 

HYDROGRAPH= 6 

*** WARNING-NO PEAK FOUND, MAXIMUM DISCHARGE= .01 CFS. 

PEAK TIME(HRS) 
25.40 

PEAK DISCHARGE(CFS) 
.01 

PEAK ELEVATION(FEET) 
3346.35 

TIME(HRS) 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 

DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 

FIRST HYDROGRAPH 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

POINT 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

= .00 HOURS 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

TIME INCREMENT= . 10 
.01 .01 
.01 .01 
.01 .01 
.01 .01 
.01 .01 
.01 .01 
.01 .01 
.01 .01 
.01 .01 
.01 .01 
.01 .01 
.01 .01 
.01 .01 

HOURS 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

DRAINAGE 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

AREA= 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

.36 SO.MI . 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

RUNOFF VOLUME ABOVE BASEFLOW = .00 WATERSHED INCHES, .08 CFS-HRS, .01 ACRE-FEET; BASEFLOW = .00 CFS 
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EXECUTIVE CONTROL OPERATION ENDCMP COMPUTATIONS COMPLETED FOR PASS RECORD ID 
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T EQ 03-30-92 11:34 
REV PC 09/83(.2) 

MOUNT STORM POND #3 WITH MODIFICATIONS KMB 3/30/92 JOB 1 PASS 
PAGE 

2 
8 

EXECUTIVE CONTROL OPERATION COMPUT FROM XSECTION 
STARTING TIME= .00 RAIN DEPTH= 4.60 
ALTERNATE NO.= 1 STORM NO.= 3 MAIN 

10 TO STRUCTURE 10 
RAIN DURATION= 1.00 RAIN 

TIME INCREMENT= .10 HOURS 
TABLE NO.= 2 ANT. MOIST. 

RECORD ID 
COND= 2 

10-YR 

OPERATION RUNOFF CROSS SECTION 10 
OUTPUT HYDROGRAPH= 5 
AREA= .36 SQ MI INPUT RUNOFF CURVE= 77. TIME OF CONCENTRATION= 
INTERNAL HYDROGRAPH TIME INCREMENT= .0667 HOURS 

.50 HOURS 

PEAK TIME(HRS) 
12.20 
19.67 
23.66 

PEAK DISCHARGE(CFS) 
439.95 

13.72 
10.45 

PEAK ELEVATION(FEET) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

RUNOFF VOLUME ABOVE BASEFLOW = 2.29 WATERSHED INCHES, 532.05 CFS-HRS, 43.97 ACRE-FEET; BASEFLOW = .00 CFS 

OPERATION RESVOR STRUCTURE 10 
INPUT HYDROGRAPH= 5 OUTPUT HYDROGRAPH= 6 
SURFACE ELEVATION= 3341.00 

PEAK T!ME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
14.63 28.17 3348.42 

TIME(HRS) FIRST HYDROGRAPH POINT= .00 HOURS TIME INCREMENT= .10 HOURS DRAINAGE AREA= .36 SQ.MI. 
12.00 DISCHG .00 .00 .01 .01 .01 1.22 6.13 11.54 16.26 19.26 
13.00 DISCHG 21.66 23.60 24.60 25.27 25.83 26.29 26.68 27 .01 27.28 27 .51 
14.00 DISCHG 27.69 27.84 27.96 28.05 28.11 28.16 28.17 28.17 28.14 28.10 
15.00 DISCHG 28.04 27.97 27.90 27.82 27.75 27.66 27.57 27.46 27.35 27.23 
16.00 DISCHG 27.12 27.00 26.88 26.77 26.65 26.54 26.43 26.32 26.20 26.07 
17.00 DISCHG 25.93 25.79 25.64 25.50 25.35 25.21 25.07 24.93 24.80 24.66 
18.00 DISCHG 24.52 24.37 24.21 24.04 23.75 23.43 23.11 22.80 22.50 22.20 
19.00 DISCHG 21.92 21.65 21.38 21.13 20.88 20.64 20.41 20.19 19.97 19.76 
20.00 DISCHG 19.54 19.30 19.05 18.79 18.53 18.26 18.01 17.76 17.51 17.27 
21.00 DISCHG 17.05 16.82 16.61 16.40 16.20 16.01 15.82 15.64 15.46 15.29 
22.00 DISCHG 15.13 14.96 14.76 14.57 14.39 14.21 14.04 13.88 13.73 13.58 
23.00 DISCHG 13.44 13.31 13.18 13.06 12.95 12.84 12.73 12.63 12.53 12.43 
24.00 DISCHG 12.32 12.17 11.98 11. 72 11.38 11.00 10.58 10.16 9.74 9.33 
25.00 DISCHG 8.95 8.68 8.42 8.17 7.92 7.68 7.44 7.22 7.00 6.79 
26.00 DISCHG 6.58 6.38 6.19 6.00 5.82 5.64 5.47 5.31 5.14 4.99 
27.00 DISCHG 4.85 4.72 4.60 4.48 4.36 4.25 4. 13 4.03 3.92 3.82 
28.00 DISCHG 3.72 3.62 3.53 3.44 3.35 3.26 3.17 3.09 3.01 2.93 
29.00 DISCHG 2.86 2.78 2. 71 2.64 2.57 2.50 2.44 2.37 2.31 2.25 

RUNOFF VOLUME ABOVE BASEFLOW = 1.20 WATERSHED INCHES, 279.32 CFS-HRS, 23.08 ACRE-FEET; BASEFLOW = .00 CFS 

EXECUTIVE CONTROL OPERATION ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 RECORD ID 
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T :EO 03-30-92 11 :34 
REV PC 09/83(.2) 

MOUNT STORM POND #3 WITH MODIFICATIONS KMB 3/30/92 JOB 1 PASS 
PAGE 

3 
10 

EXECUTIVE CONTROL OPERATION COMPUT FROM XSECTION 
STARTING TIME= .00 RAIN DEPTH= 5.75 
ALTERNATE NO.= 2 STORM NO.= 5 MAIN 

10 TO STRUCTURE 
RAIN DURATION= 

TIME INCREMENT= 

10 
1.00 RAIN 

.10 HOURS 
TABLE NO.= 2 ANT. MOIST. 

RECORD ID 
COND= 2 

50-YR 

OPERATION RUNOFF CROSS SECTION 10 
OUTPUT HYDROGRAPH= 5 
AREA= .36 SQ MI INPUT RUNOFF CURVE= 77. TIME OF CONCENTRATION= 
INTERNAL HYDROGRAPH TIME INCREMENT= .0667 HOURS 

.50 HOURS 

PEAK TIME(HRS) 
12.20 
19.66 
23.66 

PEAK DISCHARGE(CFS) 
628. 16 

18.24 
13.84 

PEAK ELEVATION(FEET) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

RUNOFF VOLUME ABOVE BASEFLOW = 3.26 WATERSHED INCHES, 757.14 CFS-HRS, 62.57 ACRE-FEET; BASEFLOW = .00 CFS 

OPERATION RESVOR STRUCTURE 10 
INPUT HYDROGRAPH= 5 OUTPUT HYDROGRAPH= 6 
SURFACE ELEVATION= 3341.00 

PEAK TI ME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.88 141. 01 3349.43 

TIME(HRS) FIRST HYDROGRAPH POINT= .00 HOURS TIME INCREMENT = . 10 HOURS DRAINAGE AREA= .36 SQ.Ml . 
12.00 DISCHG .01 .01 .01 12.86 26.73 69.62 109.96 130.88 139.60 140.93 
13.00 DISCHG 137.94 132.44 125.59 118.14 110. 57 103. 17 96.14 89.61 83.69 78.24 
14.00 DISCHG 73.25 68.72 64.62 60.90 57.53 54.44 51.60 48.96 46.49 44.20 
15.00 DISCHG 42.12 40.28 38.69 37.35 36.19 35 .13 34.09 33.08 32.12 31.25 
16.00 DISCHG 30.50 29.86 29.33 28.99 28.95 28.92 28.88 28.84 28.79 28.72 
17.00 DISCHG 28.64 28.55 28.46 28.36 28.27 28.17 28.08 27.99 27.89 27.80 
18.00 DISCHG 27.70 27.58 27.45 27.31 27.17 27.02 26.88 26.73 26.58 26.44 
19.00 DISCHG 26.30 26.16 26.03 25.89 25.76 25.63 25.51 25.38 25.26 25 .14 
20.00 DISCHG 25.00 24.86 24.70 24.54 24.36 24.19 24.01 23.69 23.36 23.04 
21.00 DISCHG 22.74 22.44 22.15 21.87 21.60 21.34 21.09 20.84 20.61 20.38 
22.00 DISCHG 20.16 19.95 19.74 19.54 19.35 19.17 18.99 18.82 18.65 18.49 
23.00 DISCHG 18.33 18.18 18.04 17.90 17.76 17.63 17.51 17.38 17.26 17.14 
24.00 DISCHG 17.01 16.84 16.62 16.33 15.97 15.56 15.11 14.54 13.93 13.34 
25.00 DISCHG 12.76 12.21 11.67 11.16 10.67 10.20 9.75 9.32 8.94 8.67 
26.00 DISCHG 8.40 8.15 7.90 7.66 7.43 7.20 6.99 6.77 6.57 6.37 
27.00 DISCHG 6.18 5.99 5.81 5.63 5.46 5.29 5.13 4.98 4.84 4. 71 
28.00 DISCHG 4.59 4.47 4.35 4.24 4.13 4.02 3.91 3.81 3. 71 3.62 
29.00 DISCHG 3.52 3.43 3.34 3.25 3.17 3.09 3.00 2.93 2.85 2.78 

RUNOFF VOLUME ABOVE BASEFLOW = 2.16 WATERSHED INCHES, 502.74 CFS-HRS, 41.55 ACRE-FEET; BASEFLOW = .00 CFS 

EXECUTIVE CONTROL OPERATION ENDCMP COMPUTATIONS COMPLETED FOR PASS 3 RECORD ID 
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T 	 XEO 03-30-92 11:34 MOUNT STORM POND #3 WITH MODIFICATIONS KMB 3/30/92 
REV PC 09/83(.2) 

EXECUTIVE CONTROL OPERATION COMPUT FROM XSECTION 10 TO STRUCTURE 10 
STARTING TIME = .00 RAIN DEPTH= 4.63 RAIN DURATION= 6.00 RAIN TABLE NO.= 6 ANT. MOIST. 
ALTERNATE NO.= 2 STORM NO.= 6 MAIN TIME INCREMENT= .10 HOURS 

OPERATION RUNOFF CROSS SECTION 10 
OUTPUT HYDROGRAPH= 5 
AREA= . 36 SQ MI INPUT RUNOFF CURVE= 77 . TIME OF CONCENTRATION= .50 HOURS 
INTERNAL HYDROGRAPH TIME I fJCREMENT= .0667 HOURS 

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2.67 352.78 (RUNOFF) 

RUNOFF VOLUME ABOVE BASEFLOW = 2.31 WATERSHED INCHES, 537.76 CFS-HRS, 44.44 ACRE-FEET; BASEFLOW = 

OPERATION RESVOR STRUCTURE 10 
INPUT HYDROGRAPH= 5 OUTPUT HYDROGRAPH= 6 
SURFACE ELEVATION= 3341.00 

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
4.98 75.04 3348.88 

T\ .IRS) FIRST HYDROGRAPH POINT= .00 HOURS TIME INCREMENT= .10 HOURS DRAINAGE AREA= 
2.00 DISCHG .00 .00 .00 .00 .00 .00 .00 .01 .01 
3.00 DISCHG .01 .13 3.29 7.91 13.59 18.00 21.62 24.45 25.96 
4.00 DISCHG 28.64 38.22 48.97 57 .16 63.30 67.78 70.94 73.04 74.30 
5.00 DISCHG 75.03 74.79 74.28 73.61 72.82 71.96 71.05 70.11 69.15 
6.00 DISCHG 67.27 66.18 64.29 60.76 55.40 48.87 42.05 35.60 29.80 
7.00 DISCHG 28. 15 27.69 27.23 26.77 26.31 25.87 25.42 24.99 24.56 
8.00 DISCHG 23.48 22.70 21.94 21. 21 20.51 19.83 19.17 18.53 17.91 
9.00 DISCHG 16.74 16.19 15.65 15 .13 14.50 13.86 13.25 12.67 12. 11 

10.00 DISCHG 11.07 10.58 10. 11 9.67 9.24 8.88 8.61 8.35 8.10 
11.00 DISCHG 7.62 7.38 7.16 6.94 6.73 6.53 6.33 6.14 5.95 
12.00 DISCHG 5.60 5.43 5.26 5 .10 4.95 4.81 4.69 4.56 4.45 
13.00 DISCHG 4.22 4. 11 4.00 3.89 3.79 3.69 3.60 3.50 3.41 
14.00 DISCHG 3.24 3. 15 3.07 2.99 2.91 2.84 2.76 2.69 2.62 
15.00 DISCHG 2.48 2.42 2.36 2.29 2.23 2.18 2.12 2.06 2.01 
16.00 DISCHG 1.91 1.86 1.81 1.76 1. 72 1.69 1.66 1.64 1.62 
17.00 DISCHG 1.58 1.56 1.54 1.52 1.50 1.48 1.47 1.45 1.43 
18.00 DISCHG 1.39 1.38 1.36 1.34 1.32 1.31 1.29 1.27 1.26 
19.00 DISCHG 1.23 1. 21 1.20 1. 18 1.17 1. 15 1.14 1.12 1. 11 
20.00 DISCHG 1.08 1.07 1.05 1.04 1.03 1. 01 1.00 .99 .98 
21.00 DISCHG .95 .94 .93 .92 .90 .89 .88 .87 .86 
22.00 DISCHG .84 .83 .82 .81 .80 .79 .78 .77 .76 
23.00 DISCHG .74 . 73 .72 .71 . 70 .69 .68 .67 .67 
24.00 DISCHG .65 .64 .63 .63 .62 .61 .60 .59 .59 
25.00 DISCHG .57 .56 .56 .55 .54 .54 .53 .52 .52 
26.00 DISCHG .50 .50 .49 .48 .48 .47 .47 .46 .45 

JOB 1 PASS 4 
PAGE 12 

RECORD ID 100-YR 
COND= 2 

.00 CFS 

.36 SQ.MI. 
.01 

27.35 
74.91 
68.20 
28.61 
24.14 
17.32 
11.58 
7.85 
5.77 
4.33 
3.32 
2.55 
1.96 
1.60 
1.41 
1.24 
1.09 

.96 

.85 

. 75 

.66 

.58 

.51 

.45 
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T (EQ 03-30-92 11:34 
REV PC 09/83(.2) 

MOUNT STORM POND #3 WITH MODIFICATIONS KMB 3/30/92 JOB 1 PASS 
PAGE 

4 
13 

27.00 DISCHG .44 .44 .43 .43 .42 
28.00 DISCHG .39 .39 .38 .38 .37 
29.00 DISCHG .34 .34 .34 .33 .33 

RUNOFF VOLUME ABOVE BASEFLOW = 1.28 WATERSHED INCHES, 298.04 CFS-HRS, 

.42 .41 

.37 .36 

.32 .32 

24.63 ACRE-FEET; 

.41 .40 

.36 .35 

.31 .31 

BASEFLOW = 

.40 

.35 

.31 

.00 CFS 

EXECUTIVE CONTROL OPERATION ENDCMP COMPUTATIONS COMPLETED FOR PASS 4 RECORD ID 

EXECUTIVE CONTROL OPERATION ENDJOB RECORD ID 
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REV PC 09/83(.2) PAGE 14 

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED 
(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH 
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.) 

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME ------------------------­ RUNOFF ------------------------------­------­

ID OPERATION AREA # COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (HR) (HR) (IN) (HR) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE STORM 1 
XSECT ION 10 RUNOFF .36 2 2 .10 .0 2.88 24.00 .99 12.21 181.82 505.0 
STRUCTURE 10 RESVOR .36 2 2 .10 .0 2.88 24.00 .00 3346.35 25.40? .01? .0 

ALTERNATE STORM 3 
XSECT ION 10 RUNOFF .36 2 2 . 10 .0 4.60 24.00 2.29 12.20 439.95 1222.1 
STRUCTURE 10 RESVOR .36 2 2 •10 .0 4.60 24.00 1.20 3348.42 14.63 28.17 78.3 

ALTERNATE 2 STORM 5 
XSECTION 10 RUNOFF .36 2 2 .10 .0 5. 75 24.00 3.26 12.20 628. 16 1744.9 
STRUCTURE 10 RESVOR .36 2 2 .10 .0 5. 75 24.00 2.16 3349.43 12.88 141.01 391.7 

AL TERNA TE 2 STORM 6 
X' ION 10 RUNOFF .36 6 2 .10 .0 4.63 6.00 2.31 2.67 352.78 979.9 
s. rURE 10 RESVOR .36 6 2 .10 .0 4.63 6.00 1.28 3348.88 4.98 75.04 208.4 
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T <EO 03-30-92 11:34 
REV PC 09/83(.2) 

MOUNT STORM POND #3 WITH MODIFICATIONS KMB 3/30/92 JOB 1 SUMMARY 
PAGE 15 

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES 

XSECT ION/ 
STRUCTURE 

ID 

DRAINAGE 
AREA 

(SQ MI) 
STORM NUMBERS ••••••••.. 

1 3 5 6 

STRUCTURE 10 
ALTERNATE 
ALTERNATE 

1 
2 

.36 
.01 
.00 

28.17 
.00 

.00 
141.01 

.00 
75.04 

XSECTION 10 
ALTERNATE 
ALTERNATE 

1 
2 

.36 
181 .82 

.00 
439.95 

.00 
.00 

628. 16 
.00 

352.78 
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Calculation package includes:
1. Mt. Storm Haul Road Cross Culvert Design
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Calculation package includes:
1. Phase B Drainage Control
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