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ROCKY MOUNTAIN (THUNDERSTORM) UNIT HYDROGRAPH _
Pinon Ridge Uranium Mill Site Evaporation Pond Road Ditch and WQ Swale

Drainage Area = 0.15 sq. miles Lg+D/2 =
Basin Slope = 107.00 ft./mile Basin Factor =
L= 0.86 mi., Length of Watercourse
Lea= 0.43 mi., Distance to Centroid Qs=
Kn = 0.070 -, Ave. Weighted Manning's n
PARAMETERS:
Calculated: Lag Time, Lg = 0.61 Hours " Unit Duration, D =

Calculated Timestep =

V=

06-Aug-08

0.65 Hours
0.04

4,03 cfs/Day

6.2 “q,cfs

6.61 minutes
1.94 minutes

Data to be used Unit Duration, D =

5 minutes, round down to nearest of 5, 10, 15, 30, 60, 120, 180, or 360

in Analysis  Selected Timestep = 5 minutes, integer value evenly divisible into 80
Unit Inflow Hydrograph
Synthetic USBR ROCKY MOUNTAIN (THUNDERSTORM})
200
180
160 /\
140 /! \
~ 120 / \
]
4
- 100
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o 80
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40 // | \\
20
\
p —
0 !
0.00 0.50 1.00 1.650 200 2.50 3.00 350 4.00 4.50
TIME, {Hours)
Ul Record - Unit Graph 5 minute interval
-
U 2 8 35 72 111 152 165 134 103 72
] 51 38 30 24 20 17 15 13 11 10
ul 9 8 7 6 6 5 4 4 3
ul 3 3 2 2 2 2 1 1 1
ul 1 1 1 1 1 1
ul
ul
ul
Ul
Ul
Ul
Ul
USBR calculated unitgraph peak = 177 Interpolated Peak = 165
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ROCKY MOUNTAIN (THUNDERSTORM) UNIT HYDROGRAPH 06-Aug-08
Pinon Ridge Uranium Mill Site SH90 Culvert

Drainage Area = 0.10 sq. miles Lg+D/f2 = 0.48 Hours c\,./
Basin Slope = 138.00 ft./mile Basin Factor = 0.01
L= 0.55 mi., Length of Watercourse V= 2.69 cfs/Day
Lea= 0.28 mi., Distance to Centroid Qs = 5.8 *q,cfs
Kn = 0.070 -, Ave. Weighted Manning's n
PARAMETERS:
Calculated: Lag Time, Lg = 0.44 Hours Unit Duration, D = 4.75 minutes
Calculated Timestep = 1.43 minutes
Data to be used Unit Duration, D = 5 minutes, round down to nearest of 5, 10, 15, 30, 60, 120, 180, or 360
in Analysis  Selected Timestep = 5 minutes, integer value evenly divisible into 60

Unit Inflow Hydrograph
Synthetic USBR ROCKY MOUNTAIN (THUNDERSTORM)

N
L
L
A

DISCHARGE, (cfs)

20 J ~<
\
. | | —
0.00 0.50 1.00 1.50 200 2.50 300 3.50
TIME, (Hours)
Ul Record - Unit Graph 5 minute interval

ul 2 21 68 117 155 117 79 48 32 24
ui 18 15 12 10 9 7 6 5 5
ul 3 3 3 2 2 2 1 1 1
ul 1 1 1 1
Ul
ul
Ul
ul
Ul
u
ul
ul

USBR calculated unitgraph peak = 160 Interpolated Peak = 155
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FLOOD HYDROGRAPH DACKAGE (HEC-1)  * * U.8, ARMY CORPS OF ENGINEERS »
JUN 1998 * * HYDROLOGIC ENGINEERING CEWTER *
VERSION 4.1 * * 609 SECOND STREET *

* * DAVIS, CALIFORNIA 95616 *
* L *
* * -
* * x

{916) 756-1104

*
*
*
*
* RUN DATE O7AUGOB TIME 09:21:25
*

*

XA L2STX2S SIS0 RRRR LR Rl a2l sy ] [(Z2 22032 XR2 2R XR22 2R RS R R AL R 2]

\
G /

X X XXX 200K X E
X X X X X =

X X X X X

KON XA X XX X

X X X X X

X X X X X X

X X X000X X0 XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN A8 HEC1 (JAN 73), HEC1G3, HECIDB, AND HECIKW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE,
THE DEFINITION OF -AMBKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS I8 THE FORTRAN7? VERSION i
NEW OPTIONS: DAMBREAK OUTFLOW SURMERGENCE , BINGLE EVENT DRMAGE CALCULATION, D8S:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORXTHM

1 HEC-1 INPUT PAGE 1
LINE ID.......1.......2,,.....3, ......4....... LU PN TR I B....... 9......10

*+k FREE *%*

*DIAGRAM
1 ID ENERGY FUELS - PINON RIDGE URANIUM MILL
2 ID  PROJECT NO. B9241
3 D 100 YEAR ACCESS ROAD DITCH DESIGN HYDROLOGY
4 ID  AUG. 7 2008
5 ID ROCKY MOUNTAIN LOCAL STORM UNIT GRAFPH KN=0,07
6 i 5 0 0 300
7 10 5 1
8 KK B4A
9 K DRAINAGE TO WEST OF ACCESS8 ROAD
10 BA  0.15
11 IN ] ,
12 PB o i
13 PC 0.033 0.066 0.165 0.144 0.152 0.240 0.294 0.360 0.441 0.543 :
14 PC  0.705 1.989 2.316 2.460 2,550 2.640 2.694 2.748 2.802 2.856
, 15 PC 2.892 2.928 2,964  3.000 i
; 16 LS o 67 5 e !
: 17 uI 2 6 35 72 111 152 165 134 103 72 !
: 18 uI 51 38 30 24 20 17 15 13 11 10 i
' 19 uI ] 8 7 & 3 5 5 ] 4 3 !
2 20 uI 3 3 2 2 2 2 1 1 1 1
: 21 uI 1 1 1 1 1 1 7
22 KO 3 r
* h
: 23 KK BAACHAN
24 K ACCEBS8 ROAD WEBT DITCH
: 25 RD 500 0.025 0.030 TRAP 1.5 3
: *
26 KK B4ACULV
' 27 K CULVERT UNDER SITE ACCESS ROAD (WEST TO EAST DRAINING)
26 RD 60 0.01 0.024 CIRC 2.5
- i
‘ 29 KK B4B :
30 KM DRAINAGE TO EAST OF ACCESS ROAD
31 BA 0.10
\ 32 LS 0 67 5 s
! 33 Ul 2 21 68 117 155 117 79 48 32 24

! 34 U 18 15 12 10 9 7 6 5 5 4




35 uvI 3 3 3 2 2
36 v 1 1 1 1
-
37 KK SH50
38 KM CULVERT INLET AT SH90
39 HC 2
*
40 zz

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V} ROUTING {(--->) DIVEREION OR PUMP FLOW
NO. {.} CONNECTOR (<---) RETURMN OF DIVERTED OR PUMPED FLOW
8 B4A
v
v
23 B4ACHAN
v
v
26 B4ACULY
29 . B4B
37 SHSO...... R

{(*¥¥) RUNOFF ALSO COMPUTED AT THIS LOCATION
1**tti*tttttttittt*tit*titt*tit*iiiiiiti’ii

L] n
*  FLOOD HYDROGRAPH PACHAGE (HEC-1}  *
+ JUN 1998 *
* VERSION 4.1 *
L] L]
* RUN DATE 0TAUGDS8 TIME 09:21:25 *
n L]
2222222222223 X222 222222222 R R R Y

ENERGY FUELS - PINON RIDGE URANIUM MILL
PROJECT NO. B9241

100 YBAR ACCESS ROAD DITCH DEBIGN HYDROLOGY
RUG. 7 2008

ROCKY MOUNTAIN LOCAL STORM UNIT GRAPH KN=0.07

7 IO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 1 PLOT CONTROL
QBCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTEB IN CCHMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 00Q0 STARTING TIME
NG 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CEMTURY MRRK
COMPUTATION INTERVAL .0B HOURS

TOTAL TIME BAEE 24.92 HOURS

ENGLISH UNITS

DRAINAGE ARER SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

dhkkhkhk kb hhok ko kb kkkdoddkkdhdkodkokohww

*
n
n
L]
L]
L]
*
*

*
U.8. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER *
609 SECOND STREET *
DAVIS, CALIFORNIA 55616 *
{916) 756-1104 *

*

*

IZESETERTESRL RS AL R AR RR DT

wdrd wdrk ddk kkd kkk dkdk dkohkw kkd Adh kot dkdkdk hkh hk¥ hwdk hkk kkd Fkd kkw kkdk khkw ok k kkk hkd Wk kkk kkk ki kb ko ok Wk ok kb




+

hkkkkkkkhkbhdd

* *
8 KK * B4A *
* *
kdkkhdddokdkdkd
22 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT BCALE
SUBBASIN RUNOFF DATA
10 BA SUBBASIN CHARACTERISTICS
TAREA .15 SUBBASIN AREA
PRECIPITATION DATA
12 pB STORM 2.97 BASIN TOTAL PRECIPITATION
13 pI INCREMENTAL PRECIPITATION PATTERN
00 .00 .00 .00 .00
00 .00 .00 .00 .00
00 .00 .00 .00 .00
00 .00 .00 .00 .00
00 .00 .00 .00 .00
00 .00 .00 .00 .00
00 .00 .00 .00 .00
00 .00 01 .01 .01
.01 .01 .01 .01 .01
01 .01 .01 .01 .01
01 .01 .01 .01 .01
01 01 .01 .01 .01
11 11 11 11 .11
11 11 .03 .03 .03
03 .03 .03 .03 .01
01 .01 .01 .01 .01
01 .01 .01 .01 .01
.01 01 .01 .01 .01
00 00 .00 .00 .00
00 00 .00 .00 .00
00 .00 .00 .00 .00
.00 .00 .00 .00 .00
00 00 .00 .00 .00
00 00 .00 .00 .00
00 .00 .00 .00 .00
00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 00 .00 .00
16 L3 SCS LOSS RATE
STRTL .99 INITIAL ABSTRACTION
CRVNER 67.00 CURVE NUMBER
RTIMP 5,00 PERCENT IMPERVIOUS AREA
17 UI INPUT UNITGRAPH, 46 ORDINATES, VOLUME = 1.00
2.0 6.0 35.0 72.0 111.0
51.0 38.0 30.0 24.0 20.0
9.0 8.0 7.0 6.0 6.0
3.0 3.0 2.0 2,0 2.0
1.0 1.0 1.0 1.0 1.0
*hd
Tk % ki Tk *hk

HYDROGRAPH AT STATION

B4A

TOTAL RAINFALL = 2.97, TOTAL LOSS = 2.28, TOTAL EXCESS =
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6~HR 24-HR T2-HR
{CF3) (HR}
{CF3)
24. 11.33 8. 3. 3.
(INCHES) L4986 . 688 .688
(AC-FT) 4. 6. 5,

CUMULATIVE AREA =

.15 BQ MI

.00

* Ak

165.0
15.0
5.0
1.0

134.0
13.0
4.0
1.0

103.0
11.0
4.0
1.0

HFwobk
(=] =il




OPERATION STATION
HYDROGRAPH AT
B4dA
ROUTED TO
B4ACHAN
ROUTED TO
B4ACULV
HYDROGRAPH AT
B4B
2 COMBINED AT
SH30
ISTAQ ELEMENT

BAACHAN MANE

PERK
FLOW

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN

PERK AREA
6-HOUR 24-HOUR 72-HOUR

11.33 8. 3. 3. .15

. 11.33 8. 3. 3 W15

.25 5. 2, 2. .10

11.25 13. 5. 4. .25
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLCW}
INTERPOLATED TO
COMPUTATION INTERVAL

PERK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK

{CFB) {MIN) (IN} {MIN} (CE8) ({MIN)

23.74 681,62 .69 5.00 23.54 680,00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5506E+0l EXCESS= ,0000E+00 OUTFLOW= .5506E+01 BASIN STORAGE=

B4ACULY MARNE

23.53 680,54 .69 5.00 23.51 680.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5506E+01 EXCESS= .0000E+00 OUTFLOW= ,5506E+01 BASIN STORAGE=

**% NORMAL END OF HEC-1 **¥

MAXTHMUM TIME OF
BTAGE MAX STAGE
VOLUME
(1IN}
.69
.B306E-03 PERCENT ERROR= .0
.69
.7224E-04 PERCENT ERROR= .0




s e e

Project:
Channel ID:

9

4

Freeboard Height
Design Water Depth

. ||Wetted Perimeter
Hydraulic Radius
Hydraulic Depth
Specific Energy
|[Centroid of Flow Area

Specific Force

Copy of UD-Channels_v1.03b_Pinon Ridge, Basics 11/20/2008, 2:37 PM

=




j
L
1
1
1
)
1
1
1
1
1
1
t
i
=
1
1
1
1
1
1
1
1
1
1
1
v

L
s
o
o
|
s
(-]

Froude Number
Flow Velocity
Flow Area

Top Width
Wetted Perimeter

Copy of UD-Channels_v1.03b_Pinon Ridge, Basics

11/20/2008, 2:40 PM




Fy “'l e lL/i/oﬁ

7

Hydraulic Radius
Hydraulic Depth
Specific Energy
Centroid of Flow Area
Specific Force

Copy of UD-Channels_v1.03b_Pinon Ridge, Basics

11/20/2008, 2:42 PM




Project:
Channel ID:

TF D N\&

7

Wetted Perimeter
Hydraulic Radius

Copy of UD-Channels_v1.03b_Pinon Ridge, Basics 11/20/2008, 2:44 PM




__Design of R

Project: Main:
Channel ID::;

o
J'
P ©
L
A
R i
]
)
]
]
:
1
|
»
1
1
1
[]
1
1
L
1

4

(‘s/

- n/t/os

Channal Invert Slope
Bottom Width

Left Side Slope

Right Side Stope

Specific Gravity of Rock
Radius of Channel Centerline
Deasign Disharge

Cer

Riprap Type {Straight Channel)
Intermediate Rock Dlametar (Straight Channal)
Calculated Manning's n (Straight Channael)
Riprap Type {Qutside Bend of Curved Channel)
Intermediate Rock Dla. (0.B. of Curved Channel)
Calculated Manning’s N (Curved Channel)
Water Depth
Top Width of Flow
Flow Area
Wetted Perimeter
Hydraulic Radius (A/P)
lAverage Flow Velocity (Q/A)
Hydraulic Depth (A/T)

WARNING||Frouds Number (max. = 0.8)
Channel Radius / Top Width
Riprap Design Velocity Factor For Curved Channel
Riprap Sizing Velocity For Curved Channel
Riprap Sizing Paramenter for Straight Channel
Riprap Slzing Paramenter for Outside Bend of Curve
Supearelevation (dh)
Discharge {Check)

WARNING: Froude No. exceeds USDCM Volume Il recommendation

Check on Rock Size for Riprap

Range of K, Keyre Riprap D50
<3.3 VL 6 inch
»33t0<4.0 L g.inch .
> 4,010 <4.6 M 12 inch
>46t0<56 H 18 inch
>561c6.4 VH 24 inch

UD-Channasls_v1.03b, Riprap

10/15/2008, 1:40 PM
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Cvort Crossiuey <

!
1
{
1

cee i

- CHART 2 - /

3
H

— 180 — 10,000
168 ” @,000 EXAMPLE (@) (3}
L 156 [ ¢ 000 Dr42 inches (3.5 feer) B e 6
3 I e Q=120 cfs . .
— 144 - 5,000 - . 5. |
5 - - 4,000 W' HW 5 s
- 132 _ J.jl:)_ feat l:— L 4 F
: i - 3,000 " 2.5 8.8 ,_'i - b oa
i 120 - 2 000 2 2.1 7.4 i - C
; i E- < 3 . 1.7 —
: L 108 g @ e T -3
: - ;' "D in feet - B - 3.
i - 96 - 1,000 -‘— 3. | -
i — 8OO < iy .
: — 84 B e L~ 5 _ _
: - 600 ~ = 2. —t=2;
: - - 500 - ] - i
N ~ — L
- 400 e ore: F
/1] - 72 - 7 g/ ‘E' i vL F
. "\ - o
I a - 300 ,.p}" AR —1.6 |15
; [ N 4 (7]
: z w ~ &£ g
! | - w
i ~ [ 80 S £ 200 - Wiws | i
# pud zg wr
B | 54 b 21 ; L
i LA =
s - k- a
! @ — 100
w — 48 /5 - E o - n
> ~~ & | 80
£ 3 ~ iC =T
© 1 o 0 i —1wo 10
3 ™ (o]
o = HW ENTRANGE | 1 L
5 o 0o 20 D SGALE TYPE E 1.0 .
Y wr - - — .9 = .
i 3 ~ [~ 38 I~ 30 (3 Square adge with bt
i ; o headwall g [~ .9 -
i b - 1-) N - <
113 - - 20 2 Groove end with w L 4
& 9l %0 3 headwall T — .8
g - 3 Groove end — .8 n
a L o7 - projeciing ]
{_, F 1o L
— 24 -8 L 7
[ 6 To use scole (2) or (3} project - B
5 oy 5 horizontolly 1o scaole {1}, then L
- . 4 use sirobgh) inclinad line through
1 | D ond Q scales, or revearse os - .6 - .6
k - 3 illustrated. |- .6
4 - 18 .
L2 i I i
ST F‘ L
C s — .5 .5
— 1.0 :
e HEADWATER DEPTH FOR

CONCRETE PIPE GULVERTS
WITH INLET CONTROL

BUREAU OF PUBLIC ROADS JAN. 1963

5-22




 hcess Pond Cibvork Cassivg

-Y—)’(sSuwu?_.. S A @W os s:hL,'iO c,utvwb

_ ~ 10,000
% " 8,000 () {b
- 168 — & EXAMPLE :
L 156 - 6,000 D= 36 inches (3.0 feal} -6, 2)
3 - 5,000 Q4 66 cfs | (3)
144 - L — 6
! - 4,000 R s. &
l— 132 . - 3,000 [} (faei) B |5 6.
" ! r ( 1.8 5.4 = i -
- 120 " [ 2,000 @ 2.1 6.3 . . ~ 5
< F 3 2.2 6.6 B - i
-8 g - - a3 r 4
L o o "D in feat e - -
3 3 L i
- (96 3 - 1,000 - L3 b
- 2 — 800 i -3
@ — - -~ -
&
-84 =n - 600 = - -
] - 500 - X N
— 72 - L [~ .
(3] / fayll -
g - 300 - - acap‘l-uklg__
Tl s -~ /‘;‘ s | (s
S w ¢ ~ T L i
T 80 © E_. 200 \;?"t/ w, - |.6 — 1.5
z zE i =t LT P Dot - el
8 |54 GRS - R - i ;
e w [- 100~ z - cahrad— il
w i 48 o - 80 ol A i N
> . 2 canven &3 M
5 - 60 = L
o f -
o | 42 //,_2 r |,I_ 1.0 - 1.0 \oLfUV'J"'D
T &k - N l
o 40 m .0 oT octiws
@« (=l = I S y
- 30 HW ENTRANCE [i'd 3
= - BW
L; C D SCALE TYPE wr - - o Vit Ok
L <
g - 20 i Headwoll 2.8 L8 L
R _:_'- {2) Mitered 1o conform :11
* C 1o slope T [ o - .8
bl o
o — 27 - 10 8] Projecting
x — — .7 — .7 i
é - 24 - °
. - .7
s — & - L
- To use scaba {2) or {3) project |
21 -4 herizentolly to scale {I}, then Y
- use straight inclined line through -6
-3 D ond Q scoles, or reverse as I
C itlustrated. )
- 18 s s
= 2 I
— 15 - TS — .5
Lo .5
1L

BUREAU OF PUBLIC ROADS JAN. 1963

HEADWATER DEPTH FOR
C. M. PIPE CULVERTS
WITH INLET CONTROL
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— 180
I~ 168

— 156
- 144

- 132
L
— 120

—~ 108

— 96

— 84

- T2

— 60
- 54

- 48

— 33

DIAMETER OF CULVERT (D) IN INCHES

— 30

~ 27

24

STANDARD C. M.

STRUGTURAL PLATE G M.

\
\

DISCHARGE (Q) IN CFS

CHART 5

s 1%

- 10,000 : )

— 8,000 EXAMPLE 1T

- 6,000 D= 36 inches {3.0 feel} — 6. (2)

[~ 5,000 Qu66 cfs | (3)

. - ~ 8.

i 4,000 ™ W 5, )
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Project Title:
Catchment ID:::

{. Catchment Hydrologlc Data

Catchment ID =X
Area =

Percent Imperviousness = :
NRCS Solil Type = A, B, C,orD

(input return period for design storm)
(input the value of C1)
{input the value of C2)

(input the value of C3)
(input one-hr precipitation~see Sheet "Daesign info")

. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = S

Overide Runoff Coefficient, C =3
5-yr. Runoff Coefficient, C-5 =
Qveride 5-yr. Runoff Cosffictent, C =522

=% (enter an overide C valug if desired, or leave blank to accept calculated C.)

(enter an gveride C-5 value if desired, or leave blank to accept calculated C-5.)

llustration

NRCS Land Heavy Tillagef Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Convayance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5yr NRCS Flow Flow
D L) L Runoff Convey- Velocity Time
ance \' Tf
it fps minutes
input output output
7 )13 6300

Qverland

B Y

V. Peak Runoff Praediction
Rainfall intensity at Computed Te, | =
Rainfall Intensity at Regicnal Te, |
Rainfall Intensity at User-Defined Tc, | =

Peak Flowrate, Qp =
Peak Flowrate, Qp =

UD-Rational v1.02a_basin_x, Tc and PeakQ
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