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1. Objectives

This calculation is conducted to determine the PMF and the 100-yr flood flows at the access road
crossing and the PFSF site. The flood elevation in the vicinity of the site is determined to verify the

site is a flood -dry site (Ref RG 3.48, Sect 2.4.2).
2. Methodology

The PMP was estimated based on HMR NO. 49 (1977). The PMPs induced by the general storm and
local thunderstorm were evaluated. The general-storm PMP was determined as the sum of
convergence and orographic PMP components. Comparison between general and local PMF was
made to select a greater PMF as a design discharge.

The 100-yr precipitation was evaluated based on NOAA Atlas No. 2 (1973). The basin precipitation
was computed based on spatial distribution of the 100-yr precipitation weighted by the subbasin area
ratio.

The SCS curve number method was used to estimate the infiltration losses (SCS TR-55, 1986).

The Kirpich Method was used to determine the time of concentrations for an overiand flow
(Chow,1964).

Corps of Engineer Flood Hydrograph Package (HEC-1, 1990) model was used to route the runoff
over the drainage basin . The SCS dimensionless unit hydrograph was employed to transform the
excess to outflow.

Corps'ofEnginea'Riva'Analysis System (HEC-RAS, 1995) was used to compute the backwater
dmmnmedommofﬂcmmdmhedﬁnmchWandme 100-yr flood. The
combing peak discharge flow for both at the site and the access road was used the backwater

computation.
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4. Calculations

4.1 Drainage Basins

Drainage basins which contribute its runoff to the location of the access road crossing and the PFSF
site are shown in Figure 1.

The runoff to the access road crossing originates from the upland of Stansbury Mountains. A
perennial Indian Hickman Canyon and an intermittent Dry Canyon flow westery through mountain
slope and alluvial fans and turn northward on the Skull Valley toward Salt Lake. The stream reach is
approximately 10.26 mi. The watershed area is approximately 25.97 square mile.

The watershed basin at the access road consists of three subbasins, i.e., subbasin I IL, and Ill. The
mountain slope subbasin as designated as subbasin I consists of sedimentary rocks (Sack, 1993) which
are exposed from the upland of the Mountain to the edge of the Valley. The slope of subbasin is
steep, approximately 19.7 %. The reach is approximately 4.26 mi. The rock has a low bulk
pgnpeabililty(HoodandWaddelL 1968). Precipitation mainly runs off to the alluvial fans with a
minimum loss. -

The alluvial fans as designated as subbasin II located on the upper and middle plain of Skull Valley
floor contam poorly sorted coarse to fine grained deposit. The slope is milder, approximately 3.9 %.
The reach is approximately 4.73 mi. The permeability is high, ranging from 2-6 in/hr (USDA,
Unpublished Report). The fans are a main area of recharge entering into the subsurface groundwater
flow (Hood & Waddell, 1968).

In the lowiands of the valiey designated as subbasin III, the deposits mainly are fine grained. The
sedimentary rocks crop out at a few places. The slope of the lowlands is approximately 1.4 %, The
reach length is approximately 1.27 mi. The permeability ranges from 0.2-0.6 in/hr (USDA,
Unpublished Report).

The drainage basin at PFSF site designated as basin IV, heads from Hickman Knolls. The northward
mnpﬁﬂowstgahlyﬂnmxghﬂndepod&dﬁmgahwdvaﬂcymﬂafcwsedimﬂmyoumps The
drainage area is approximately 0.93 square miles. The reach length is approximately 1.86 mi. Average
basin slope is approximately 3.7 %. '
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HEC-RAS Version 1.2 April 1996
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street, Suite D
Davis, California 95616-4687
(916) 756-1104
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PROJECT DATA

Project Title: PRIVATE FUEL STORAGE FACILITY
Project File : pfaf.prj

Run Date and Time: 2/18/97 10:50:58 AM

Project in English units

PLAN DATA

Plan Title: Plan 01
Plan File : c:\hec\ras\pfsf._p01

Geometry Title: Plan O1
Geometry File : c:\hec\ras\pfsf.pO1

Flow Title : Plan 01
Flow File ¢ c:\hec\ras\pfsf.p01t

Plan Summary Information:

Number of: Cross Sections = 3 Mulitple Openings = 0
Culverts = 0 Inline Weirs = 0
Bridges = 0

Computational Information
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Weter surface calculation tolerance = ,01
Critical depth calculaton toterance = .01

Maximum number of interations = 20
Maximum difference tolerance = .3
Flow tolerance factor = .001

Computational Flow Regime: Subcritical Flow
Encroachment Data: None

Flow Distribution Locations: None
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FLOW DATA

Flow Title: PFSF
Flow File : c:\hec\ras\pfsf.fO1

Flow Data (cfs)
VEBREAARRANGOARRANANARERN RO NN A E RN A ARV AANN ANV R AR RN ON

* Reach Riv Sta * PFY PE#2 PF#¥3 PFiR4 *

VRN ERREERAANRADNASRRRSR AR RAANANAAN AN NN E SRR APV N ANV AR RS Y

* No Neme Cr 6.5 . 2247 345T7 2065 31934 +

AERANAARA A AR AT RN A RN EAR SR A VENCERARAREANNOAR DR RANANONAANY

Boundary Conditions

VAR EAB ARV SRR SRR SRR AR RN RSN R AN NN ONE DL AR R AN I NAAN AR SRR NN ANANAANOAININNANON

* Reach Profile * Upstream Downstream hd
.t.'.i'itittt.i..i".....'...."'.ﬁ.'..'.....t'tt"'tt.i...i...t'..t.'...".
* No Name Cr 1+ Normal S = 0059 *
* No Name Cr 2" Normal § = ,0059 *
* No Name Cr 3 Normal § = .0059 ¢
* No Neme Cr 4 * Normal §$ = 0059 *

REEREEE S ANARN AR AN AR RO A SR AR A RANA NN AN AN AR R R RNV NN NAN A A AR LSRR A AR ORERAREND

LA d a2 d ddddldd ddda il dddd Ll T e T

GEOMETRY DATA

Geometry Title: PFSF No named Creak Backwater
Geometry File : c:\hec\ras\pfsf.g01

CROSS SECTION INPUT Reach: No Name Cr River Station: 6.5
Description: Access Road Crossing-6500 ft

Station Elevation Data, rmm = 7

2
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Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.
0 4505 1000 4500 3500 4500 4700 4493 5800 4500
7000 4510 8000 4520

Manning’s n values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 3500 .035 5800 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. :
3500 5800 3400 3400 3400 A .3

CROSS SECTION INPUT Reach: No Name Cr River Station: 3.4
Description: Downstream Road Crossing-3400 ft

Station Elevation Data, num = 7
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

0 4480 2500 4480 3000 4473 3400 4473 3500 4480
4000 4480 5300 4500

Manning’s n Values, num =3
Sts. Value Sta. Value Sta. Value
0 .035 2500 .035 3500 .035

Bank Sta: Left Right Lengths: Left Chanmnel Right Coeff Contr. Expen.
2500 3500 3400 3400 3400 . .3

CROSS SECTION INPUT Reach: No Neme Cr River Station: .1
Description: Creek Crossing near site

Station Elevation Dats, num = 9
Sts. Elev. Sta. Elev. Sta. Elev, Sta. Elev, Sta. Elev.
0 4460 1300 4460 2200 4455 3000 4450 4000 4452
5000 4450 5500 4455 5900 4460 7000 4470 '

ol e e A
20 () —/99565 9 YvJ

Merning’s n Values, rum = 3
Sta. Value Sta. Value Sta. Value
0 .035 1300 .035 5900 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expen.
1300 5900 0 0 0 A .3
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SUMMARY OF MANNING’S N VALUES
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* Reach * River Sta.* nt * n2 * n3
LA A A L 2 it Ty,
*No Neme Cr * 6.5 . .035* .035*  .035*
*No Neme Cr * 3.4 * .035¢ .035*  .035*
*No Name Cr * A * .035* .035*  .035*

ANRAE AR RRAA AN A NN RN A NN R R AR AR R R AR AR ON AR AN NNV O R NS AR NANY

SUMMARY OF REACH LENGTHS

ARANANER AL R SARARERAR RN ONANANR AR AN AR AN SR ONAAI N AR SRS
* Reach * River Sta. * Left * Chennel® Right *
*No Name Cr * 6.5 . 3400* 3400* 3400
*No Neme Cr * 3.4 * 3400* 3400* 3400*
*No Name Cr * .1 . 0 0* o*
CRNERERERRRANANEANNANANN NN D AR S AR RSN NOANAR AR N DEC RS A

QQ'."....titt.ﬁt‘.‘...'.ﬁ'...'."t.'...t".'.'i..t'.i'.‘.".t.tt"'t.l...t.ﬁ"'

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

ANERRREERRANNEDRRNARAANARANANNE TR RN ARSI RY

. Reach * River Sta. * Contr.* Expen. *
a2 a2l 2  IT T T T T TR T2 2] 1203 ey

*No Name Cr * 6.5 d . L 3
"No Name Cr * 3.4 . At 3
*No Name Cr * 1 * e 3

SARRRANRNENRARARAN AR R RS AR RO RAANACRRAANNA R DAY

Profile Output Table - Standard Table 1

s posry? e/
20-(6)D /994450 P77

* River Sta. * Q Total *Min Ch EL *W.S. Elev *Crit W.5. *E.G. Elev *E.G. Slope * Vel Chnl *Flow Area *Top Width *Froude # Chl *
d . (cfs) * (fe) * (ft) * (ft) * (ft) *  (ft/ft) *  (ft/s) * (sq ft) * (fe) * *
* 6.5 W 2247.00 * 4493.00 * 4495.10 * 4494.63 * 4495.25 * 0.004938 * 3.09 % T727.94 * 691.64 * 0.53 *
* 6.5 * 34577.00 * 4493.00 * 4499.19 ¢ * 4499.66 * 0.003720 * 5.50 * 6289.70 * 2033.04 * 0.55 *
* 6.5 * 2065.00 * 4493.00 * 4495.06 * 4494.58 * 4495.18 * 0.004961 * 3.03* 682.08 * 669.50 * 0.53 *
* 6.5 * 31934.00 * 4493.00 * 4498.99 * * 4499.44 * 0.003776 * 5.42 * 5892.17 * 1967.74 * 0.55 *
&« L * L ] L] L ] L] L ] » - L ] -
* 3.4 ¥ 2247.00 * 44T3.00 * 447h.24 * * 4474.49 * 0.007812 * 4.01* 559.79 * 505.93 ¢+ 0.67 *
* 3.4 * 34577.00 * 4473.00 * 4478.27 * 4478.07 * 4479.98 * 0.010059 * 10.49 * 3294.96 * 851.38 * 0.94 *
* 3.4 * 2065.00 * 4473.00 * 4474.18 * * 4474.41 * 0.007820 * 3.90* 529.81 * 500.82 * 0.67 *
* 3.4 * 31934.00 * 4473.00 * 447B.07 * 44T77.85 * 4479.69 * 0.009941 * 10.21 * 3127.05 * 834.31 * 0.93 *
- * L ] * * * . * L ] L ] ~ *
. ¥ 2247.00 * 4450.00 * 4451.23 * 4450.96 * 4451.32 * 0.005896 * 2.36 * 953.10 * 1549.78 *

P4 At




* 34577.00 * 4450.00 * 4453.40 * 4452.80 *

4453.87 * 0.005901 *
* 2065.00 * 4450.00 * 4451.19 *

6298.29 * 2883.59 *
4450.93 * 4451.27 * 0.005902 *

* 31934.00 * 4450.00 * 4453.29 * 4452.71 * 4453.73 +

5980.27 * 2854.78 *
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Based on USDA's unpublished report, the soil type and its corresponding hydrological group, CN
(TR-55), subbasin area can be described as tabulated in Table 1 and 2. The average runoff curve
number (CN) for the drainage basins at the access road crossing and the PFSF site are calculated as

shown in Table 1 and 2:
Table 1 The runoff curve number for basin at the access road crossing
Subbasin No. Soil (Hydrological Group) CN Arfa Product
mi
I Sedimentary Rock(D) 98 10 980
I CCC(A) 48 1232 591
o ZDC(C) 77 329 253
Sedimentary Rock(D) 98 036 35
Sum 2597 1860
Average CN 72
Table 2 The runoff curve number for basin at the PFSF site,
Basin No. Soil (Hydrological Group) .CN :.;u Product
v Sedimentary Rock(D) 98 08 8
ZDC(C) 77 85 65
Sum 93 73
Average CN 79
4.2 Time of Concentration

The time of concentration (T.) is the amount of time required for runoff to reach the outlet of a
drainage basin from the most remote point of the basin. The Kirpich formula (Chow, 1964) was used
to estimate the time of concentration for overland flow on grassed surface. Watershed length, the
high and the low point elevation measured from USGS map, and the slope and the travel time
computed are shown in Table 3 for the access road location and Table 4 for the site.

Table 3 Time of concentration at the access road crossing

Basin Length(ft) HP(ft) LP(f) Slope T. (hr)
I 22500 10004 5576 0.197 1.09

)1 24970 5576 4592 0.039 2.20
m 6703 4592 4495 0.014 117
Sum 54173 446
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Table 4 Time of concentration at the PFSF site
Basmn Length(ft) HP(ft) LP(ft) Slope T. (hr)
v 9800 4820 4460 .037 1.10
Sum 9800 1.10

43  Precipitation
4.3.1 The 100-yr precipitation at the access road crossing basin

Because of the wide range of altitude as described in section 4.1, the climate in Skull Valley is
semiarid, whereas on the uppermost slopes of the Stansbury Mountains it is humid to subalpine. The
upland recetves a considerably range of precipitation. As a result, a single precipitation reading can
not represented the subbasin. An average value over the basin is assumed.

Furthermore, by inspection , the precipitation over the valley extends approximately one half of the
total basin area. The remaining mountain siope area, the precipitation ranges from the lowest value at
the floor to the highest value at the uppermost of mountain. The basin precipitation was computed
basedonthewdgmedmraﬁoofﬂwmmaindopepredphaﬁmmdthepredpimﬁminﬂxevaucy
area. The maximum, the minimum precipitation of the mountain slope subbasin , the mean
precipitation of the valley for 2, 10, 25, and 100 year for 6 and 24 hours duration storm are read from
Figures 19-30 of NOAA Atlas No. 2 . Average precipitation calculated are shown in Table 5.

Table 5 Precipitation at the basin of the access road crossing

Return period (yry/ Mountain Slope(in) Valley( in) Average (in)
Duration (hr) Maximum Minimum Average

2/24 2 12 1.6 1.05 1.33

10124 2.6 1.8 22 1.75 1.98

25/24 32 22 2.7 215 243

100/24 4 28 34 2.7 3.05

2/6 12 0.9 1.05 0.89 0.97

10/6 1.7 14 1.55 13 1.43

25/6 2 1.6 1.8 1.55 1.68

100/6 24 2 22 1.9 2.05

The computed average precipitation of the above table was input in Table 6. The 10-yr 24 hr value
appears somewhat below the line of best fit retun-period normograph. A corrected value is shown in
Table 6. The 100 -yr 1-hr, 2-hr, and 3-hr values were computed by the procedures of NOAA Atlas
No. 2 (1973) as demonstrated in Table 6.
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432 The 100-yr precipitation at the PFSF site basin

Aerial correction based on Figure 14 of the NOAA (1973) report was incorporated. The 100-yr
precipitation for various duration are show on the bottom line of Table 6. The depth-duration curve

was plotted in Figure 2.

The PFSF site is located over a gentle slope plain . The mean precipitation of the valley area as shown
on column 5 of the Table 5 are used.

NOAA Atlas No 2 procedures were followed. The 100-yr rainfalls at PFSF site are tabulated in Table
7. The depth-duration curve at site was plotted in Figure 3.
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Table 6- 100 year Rainfall at the Access Road )
| { 1 | |
Precipitation Data for Depth-Frequency Atlas Computed for Access Road Crossing, Utah
Retum Period 0.5 1 2 3 6 24
year hr hr hr hr hr
Table5 | Table 5
2 0.97 1.33
10 1.43 1.98
25 1.68 2.43
100 1.1 1.41 1.60 1.75 2.05 3.0
Area Correction 0.75 0.86 0.83 0.95 0.97
(Fig 14 p13)
100-yr Precipitation 0.83 1.21 1.62 1.95 2.98
Based on NOAA Atlas No 2 (1973)
[
Y 100=0.322+.789" %" (X Xd) (eguation 2, p15)
|
2-hr=.289(6-hn+.701(1-hr) (region 2, p16)
3-hr=.526(6-hr)+.474(1-hr) (region 2, p16)
l

Where, X5= 100-yr 6-hr value from precipitation-frequency maps

Xs= 100-yr 24-hr value from precipitation-frequency maps
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Depth-Duration Curve at the Access Road
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Table 7- 100 year Rainfall at PFSF Site Computation

| I | | |

Precipitation Data for Depth-Frequency Atlas Computed for PFSF, Utan

Return Period 0.5 1 2 3 6 24
year . hr hr hr hr hr
Col 4, Table 5| Col 4, Table 5
2 0.89 1.05
10 1.30 1.78
- 25 1.55 2.15
100 1.08 1.38 1.53 1.65 1.90 2.70
Area Correction 1 1.00 1.00 1.00 1.00
(Fig 14 p13)
100-yr Precipitation 1.09 1.38 1.65 1.90 2.70
Based on NOAA Atlas NO 2

|
Y100=0.322+.789"X3"(Xy/Xs) (ggyation 2, p15)
[ l

2-hr=.299(6-hn)+.701(1-hr) (region 2, p16)
3-hr=.526(6-hr)+.474(1-hr) (region 2, p16)
l l

Where, X;= 100-yr 6-hr value from precipitation-frequency maps
X4= 100-yr 24-hr value from precipitation-frequency maps
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4.3.3 General-storm PMP and local storm PMP for the basin at the access road crossing

The computation for general storm PMP and the local storm PMP were followed the procedures
described in HMR 49 (USDC, 1977). Step by step procedure were tabulated in the table 6.1 and 6.3
of HMR 49 report and are attached as part of the computation on Tables 8b and 9b. By inspection of
general PMP through months shown in HMR 49 (1977), the most intense precipitation occurs on
August. The month of August was calculated. Tables 8a, 8b and 9a, $b are computations
corresponding to general PMP and local PMP computations respectively. The depth-duration curves
are shown in Figures 4 and 5 for general and local PMP respectively.
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Table 6.1.-~Ceneral-atorm PMP computaticnn for the (clorad~ River ary Great

basin

FPFSF

Prainage

7 —0 /
Latitude £L0° 2y . Longicude /2551 tasin enter

Steg

i. Convergence PMP

Month A#f A

Duratir (nra)
51218 TiE 7

1. Drainage average value from

one of figures 2.5 to 2.14 /L31n. (ourr

2. Reduction for barrier-

elevation [fig. 2.18)

Ap2

3. Barrier-elevation reduced

PMP [sten 1 X step 2j

4. Duratienal variacion
{f3g4. 2.2% o 2.27
and tadle 1.7)

Sin. Lumr

b7 BSH s 16 423,

3. Cunvergence PP for indicated

durstionsg isteps 3 X

Iy 220 453 SELS €D (. (o

6. Increucncal 10 312 (26 ka2

PMP [succeasive subtrection

in steo §)

7. Areal reduction {selece froa

figs. 2.25 and 2.29)

R Areally reduced PMP i
sten 7;

“. Drati:agpe avcerage Pup
vilves cf sr.p 8}

E. Orographic pwp

L. Drilaage average Orographic ind:x from figure 3. 11a to 4.

3221.éi??fiﬁ?i:éffﬁ!fﬁf;tn. s

2L (arm 1r0 s yo0y

22/ 1.22@S) 5398 04 0. tomr

32 A7B5H 55T 47 1. s
ed )

step 6 X

laczumulated

(RN

4_.111.“!!?”

2. Ai1eial redudtion [figure 3.20]/_1

3. Adjustment for month
tigs. 3.12 to 3.17}

4. Areally and seasonal)
PMP [3teps 1 X 2 x 3]

5. Durational varia:. {cn
=<t

6. Orograpnic pwp for given dur-

ations [steps 4 X 5]
Total PMP
1. Add 8teps A9 and B6

(b}

2. PHP for other durations fron saooth curve fitt

[ure of
/R
Yy adjusted
in. fem)

2e 57 5 (00 K7 157
108 28 2L 392 32753 10 caeey
4443?!§%£!§ZZZ£§(£ZZ€Z€?ln. Lner)

[table 3 4)

3. Coorarison with local-storn PP (ree sec. 6. 1),

*d to plot of computed data.

.
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Duration (hr)

Depth-Duration Curve- General PMP at Access Road Crossing

(u) tpdeg

Figure 4
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Table 89a_Local-Storm PMP at Access Road Crossing

PF SF- Private Fuel Storage Facility- Utah

1096650
ON 'OM 00T

9970109

€073
sutidosiq

Drainage PFSF Area 25.97|mi?
Latitude 40°2430N Elevation 4460|ft
Longitude 112°4730W
Duration (hr) 0.25 05 0.75 1 2 3 4 5 6
1[1-hr 1-mi* PMP 10{in
2|Reduction for El 100{%
Reducded PMP 10(in
3/6/1-hr Ratio 1.325
4|Duration Variation 72 88 85 100 115 122 127 130 132
5|1-mi* PMP 7.20 8.80 9.50 1000 11.50) 1220{ 1270 1300 1320
6|Area Reduction 74 78 80 83 85 86 87 88 89
7|Area Reduced PMP 5.33 6.86 7.60 8.30 9.78] 1048] 11.05] 114a] 1175
8]Incremental PMP 8.30 1.48 0.72 0.56 0.39 0.31
5.33 1.54 0.74 0.70
8{Time Sequence
Hourly incr 0.39 0.72 83 1.48 0.56 0.31|HMR-5
Largeest 15 min. 5.33 1.54 0.74 0.7

Based on HMR 48 (1877). See Table 0b for step by step method.
I I I

<0

3A0D ASVL TYNOLLJO | 'ON NOLLVINDTVD

RLOCPMP.XLS

Page 1

61 3DVd
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YFFANN NOLLYDIHLINIAI NOLLYTNOTVD
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ama—
’a )
Table €.3A.~-Locul-storm PMp cnmpuLgéf?:,é?u:u:ddu Kiver, Great Basin cnd
Calitornia drafnapes. Fur deainage: averge depth PMP. Co to
table 6.3R {f arcal varzation ts reGuired.
Drainage )PFS;/ L//IA Are.a ‘__’-5-'77 D17 Ly
Latitnde <724  longiiude 272 & 2’ Minteam Ll tion Shée Lt iz
Steps corresvond to these {a sec. 6.3A.
n 2
i. Average l-ar lem.” (2ob=km") FMP ‘or _ - in. (ser+
drainaze [fig. 4.53],
2. a. Reducilon for elevation. [Na adjustmert
for elevations up to 5,000 <cet (1,524 my: :
5% decrcase per 1,000 feet 305 m) ahove :
5,000 feet (1,524 m)]. 7882 2
i ]
b. Multiply step 1 by step 2a, /&  in. Leexy— {

1. Average 6/1-hr ratic for drainage [fig. 4.7]). /.335

. Duration (hr)
14 1/23/8 1T 2 5 4 5

4. Duratiovnal variation

for 6/l-hr ratio of .
step 3 [table 4.4]. 72_ e gg _/_’;5/2- /3?/3_0 /32«

5. 1-mi? (2.6-ka?) PMP for
indicated durotions

[step 2b X step 4). 7.2 ¢ 2.5 s0. /71572212713 )22 ia. (2p¥

. Areal reguction
fig. <.9]).

7. Arcal reduced PMP

[2teps 5 X 6], 533667402 Mwﬂfﬁf’z’_ﬂ in. (=)

8. lncremental pap
[sucvussive subtraction

in step 7). £:3 4072 258937 03[ 1n. (e
5_&/_52&52 } 1%+min. increments

Y. Time scquence of incre-
mental PMP according tu:

Hourly increments
[eable 4.7]. 237072 £3/4$258 23/ in. tamer

-—

Four largest 15-mfn,

increments [table 4,8]). s3 /_&'1‘07f“ in, (mey
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Depth-Duration Curve- Local PMP

at Access Road Crossing
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Figure 5
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4.3.4 General-storm PMP and local storm PMP for the basin at the PFSF site.

Same procedures have been employed for the PMP at the PFSF site. Tables 10a, 10band 11a, 11b
are computations corresponding to general PMP and local PMP computations respectively. The
depth-duration curves are shown in Figures 6 and 7 for general and local PMP respectively.
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Table 6.1.-~Ceneral-storm PMP computations for the (snlorad~ River ard Great

(8]

basin

Drainage 47 s o7 Y Area _Q‘_Qj_ 21! LT
Latttude _540°2¢7, Lorgitude”?> “of basin center

fonth éygj
Duratyom gira)

5 12 1% 24 B N2

Step

Convergence PMP

1. Drainage average value from
one of figures 2.5 to 2.16 /éln. )

2. Reduction for barrier-

elevation [fig. 2.18) _{0 2
3. Barrier-elevation reduced
PMP [step 1 X step 2] 56510, sany

4. Durational variaiion

[figs. 2.25 to 2.27
and tadle 7.7) éz &{Zém_oflé/_zé b4
3. Convcrecnce PY? for andicated

durations fstepa 3 X &) 31&@/@@ '_‘_'éfin. bam)

6. Increucntal 10 212 (26 kad)
PMP (succeisive subtraction

in steo 5] 379 f02 45/ 027 OF tn. tmerr

7. Areal reduction [select frowm

figs. 2.25 and 2.29] /00 (0P JoD (0¥ 10D JOd 3
8. Areally reduced PMP [step 6 X
ster 7 37 102 081 o3 29 24 sn. (e

9. PDPrat:ape average PMP [accumulated

valves ¢f st:p 8] 32@5/%{@4_{5711 D)
Orographic PMP o
Lyev.
1. Drainage average oropraphic ind2x from figure “.1la to J. ' 4 in. (2w
2. Areal reduction |figure 3.20) /¢9y

3. Adjurrment for month [ure of

f1gs. 3.12 to 3.17] 709 2
4. Areally and seasonally adjuste '
PMP [steps 1 X 2 X 3) - in. fasY

5. Durational varia.ion [table 3-‘0
ol jo_ 57 £0 (90 57K

6. Orograpnic PMP for given dur~

ations [sceps 4 X 5] /'124)3;145%2{ in. ¢etT
Total PMFP
/
1. Add steps A9 and B6 ﬁwff/j:‘(/é?/ﬁn (pury”
2. PMP for other durations from swmooth curve fitt:d to plot of computed data.

3. Comrarison with local-store PMP (reec sec. 6.0,
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Depth-Duration Curve- General PMP at Site
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Duration (hr)

Figure 8
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Table 11a The Local PMP at PFSF site

9970109

PFSF- Private Fuel Storage Facility- Utah P
: 3 9
Drainage PFSF Area 0.93|mi § £
Latitude 40°2430N Elevatio 4460(n > O
Longitude 112°4730W z
Duration (hr) 0.256 0.5 0.76 1 2 3 4 5 8
1|1-br 1-mi’ PMP 10{in
2[Reduction for El 100{% 4
Reducded PMP 10[in 8 .
3/{6/1-hr Ratio 1.325 = E—
4{Duration Variation 72 88 95 100 115 122 127 130 132
5|1-mi? PMP 7.20 8.80 0.50 10.00 11.50 12.20 12.70 13.00 13.20
6]Area Reduction 100 100 100 100 100 100 100 100 100
7|Area Reduced PMP 7.20 8.80 9.50 10.00 11.50 12.20 12.70 13.00 13.20 E
8|Incremental PMP 10.00 1.50 0.70 0.50 0.30 0.20
720] _160] 070|050 E
9{Time Sequence S
Hourly Incr 0.30 0.70 10.00 1.50 0.50 0.20|HMR-5 =
Largeest 15 min. 72 16 07 05 g
z,
Based on HMR 49 (1877). See Table 11b for step by step method. o
o]
-} Local g
—_— 140 PMP Duration Curve E
- 120 4
£ 100 b o
> : i
© 8
— ] ©
20 - %
0 7
0 1 . s o N
Duration (hours) - ;
0 L I I ) i L ) ) & ) ¢ B

SLOCPMP.XLS

Page 1
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Y/ /
Table 6.3A,=-Llucal-storm I'My Lm‘;.élﬁ'\ {, éiux-m’u Kiver, Great Basin .nd

Caltfornia drafaages. For deainaye average depth PMP. tio to
table 6,JR if arcal variatio o 14 TogLiIed,

Drainage a,f ‘f,'/i, __ Area ﬁ_,_? 5 m: m‘%

’

Latitude 0°Z4 longicwie /72 £7 7 tinizoam i.!'-:-:.cm—-?ﬁ tt (o4

Steps corresvond to these ia sec. h. A,

~ 2
1. Average l-ar Jem.” (2oh=kn”) M *oor _ (2 in. femy)

drainaze (fiz. 4.5}

2, a. Reduction for elevation. [No adjustmerit

for elevations up to 5,000 -ect (1,324 m):
5% decrcase per 1,000 feet 305 m) above

5,000 feet (1,524 m)]). /el 1
b. "Multiply step 1 by step 2a. .2 in. (=¥
—
3. Averag= 6/1-hr ratic for drainage {fig. 4.7]. 51227

. Duration (hr)
174172 3/4 1 2 3 4 5 ¢

4. Duratiunal variation
for 6/l-hr ratio aof

step 3 tasle 4.4l 72 £ G510 1S 122 427 f30 432

5. ]-miz (2.6-ku:2) PMP for
indicated durations

lotep 26 x seep 4l 22 2P 48 40. 45 22907 13 3% s, Ger

¢, Areal rueduction

[f1g. 2.9]. loo /o0 Jos (10 /80 |08 L 190 o0

7. Arcal reduced PMP -
[=teps 5 X 6]. 258 45 0 s sz 7.7 13 /AT in. ey

8. Incremencal pyp
[successive subiraction

in step 71, 18 45 8.7 650302 tn. 4T
Z.2 4522@_5} 15-min. Lunczements

9. Time sequence of {ncre-
mental PMP according to:

Hourly increments

(table 4.7). 2307 /9 450502 in. imy

Four largest 1S5-min.

increments [table 4,8]. Lﬂ& 0-2_’_-—_5/111. ("
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44  Time distribution of incremental storm (PMF)
441 Time distribution for local PMP

The duration of the local storm was divided into six incremental. From Table 9a, the depths of local
PMP at 1-hr duration at the access road crossing are summarized as follows:

It 2nd 3rd 4th Sth  6th  Total
Depth(in) 83 148 072 056 039 031 1175

The sequence of hourly incremental PMP for local thunderstorm is arranged in accord with HMR No
5 as described in HMR 49 (1977). The largest hourly amount is placed at the third. The second
largest, the fourth, and the last are placed after. The third largest, and the fifth largest are placed
before as shown in the following sketch.

The PMP depths at 15-min interval for the first hour were determined by HMR 49 (1977) as shown
in Table 9a. The remaining 15-min interval at the access road can be found from the fitted curve
shown in Figure 5. The sequence of four 15-min incremental PMP is the greatest intensity in the first
15-min interval. The second, the third and the fourth largest are placed after. The PMP at 15-min
interval at access road crossing are tabulated in Table 12.

Table 12 The Local PMP at 15-min Interval at Access Road Crossing

1-hr increment
Subtotal (in)
1 0.7 0.74 1.53 5.33 83
2 0.33 0.35 0.38 0.42 1.48
3 0.17 0.17 0.17 0.2 0.71
4 0.12 0.13 0.15 0.16 0.56
5 0.09 0.1 0.1 0.1 0.39
6 0.07 0.07 0.08 0.09 0.31
Total 11.75

Usingthesametimedism'bution,thcdepthsat 1-hr duration at the PFSF site are summarized as
follows as shown in Table 11a,:

Ist 2nrd 3rd 4th 5th  6th  Total
Depth (in) 100 150 070 050 030 030 13.2
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The PMP depths at 15-min interval for the first hour were determined by HMR 49 (1977) as shown
in Table 11a. The remaining 15-min interval at the PFSF site can be found from the fitted curve
shown in Figure 7. The PMP at 15-min interval at PFSF site are tabulated In Table 13.

Table 13 The Local PMP at 15-min Interval at PFSF site

1-hr increment
Subtotal (in)
1 0.5 0.70 1.60 72 10.
2 03 0.35 04 045 1.5
3 0.15 0.15 02 02 0.7
4 0.1 0.1 0.15 0.15 0.5
5 0.05 0.05 0.1 0.1 03
6 0.05 0.05 0.05 0.05 02
Total 13.2

442 Time distribution for all other storms

TnnedismbutionforallomcrstormsaweptlocalPMPisfollowedbyCorpsofEngineas, EMI1110-
2-1411 (1952). The 100-yr storm of 6-hr increments are arranged in a sequence with the largest one
at middle and decrease progressively to either side of the greatest 6-hr increment as shown below,

1

3 2
4

The duration of the 100-yr storm was divided into four incremental. From Table 6 and Figure 2, the
depths at 6-hr duration at the access road crossing are summarized as follows:

Iss 2nd 3rd 4th Total
Depth (n) 195 048 029 024 296

Where, the 100-yr depths at 1-hr, 2-hr and 3-hr were determined by NOAA Atlas No 2 (1973) as
described in Table 6. The remaining 1-hr interval at the access road crossing can be found from the
fitted curve of Figure 2. The depths of the 100-yr storm at access road at 1-hr interval are tabulated
in Table 14.
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Table 14 The 100-yr storm at 1-hr interval at access road crossing
6-hr increment
Subtotal (in)
1 1 a1 J20 2 21 1.21 1.95
2 .06 07 .08 .08 .09 1 48
3 .04 04 05 .05 .05 .06 29
4 .04 .04 04 .04 .04 .04 24
Total 2.96

Based on Table 7 and Figure 5, the depths of a 100-yr storm at 6-hr duration at the PFSF site are
summarized as follows:

It 2nd 3rd 4th Total
Depth (in) 19 036 024 02 27

The 100-yr depths at 1-hr, 2-hr and 3-hr at site were determined by NOAA Atlas No 2 (1973) as
shown in Table 7. The remaining 1-hr interval at site can be found from the fitted curve of Figure 3.
The depths of the 100-yr storm at access road at 1-hr interval are tabulated in Table 15.

Table 15 The 100-yr storm at 1-hr interval at PFSF site

6-hr increment
Subtotal (in)
1 .08 .08 .09 12 15 1.38 1.9
2 .05 .05 .06 .06 .07 07 .36
3 035 .035 .04 .04 .04 .05 .24
4 .03 .03 035 035 .035 .035 2
Total 27

The general PMP depths at 1st, 6th, 12th, 18th, 24th, 48th, and 72nd at the access road were
determined by HMR 49 (1977) as shown in Table 8a The remaining 3-hr increments can be found
from the fitted curve shown in Figure 4.

Based on Table 8a and Figure 4, the depths at 18-hr duration at the access road crossing are
summarized as follows:

Is 2nd 3rd 4th  Total
Depth(in) 837 293 190 100 142

The depths of the general PMP at the access road at 3-hr interval are tabulated in Table 16.
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Table 16 The general PMP at 3-hr interval at the access road crossing
18-hr increment
Subtotal (in)
1 67 74 9 111 119 37 8.37
2 04 45 45 51 54 58 293
3 20 29 31 35 35 4 1.90
4 15 A5 15 15 2 2 1.00
Total 14.2

The general PMP depths at 1st, 6th, 12th, 18th, 24th, 48th, and 72nd at PFSF site were determined by
HMR 49 (1977) as shown in Table 10a. The remaining 3-hr increments can be found from the fitted
curve shown in Figure 6.

Based on Table 10a and Figure 6, the depths at 18-hr duration at the access road crossing are
summarized as follows:

Ist 2nd 3rd 4th Total
Depth (in) 851 309 18 1.03 1443

The depths of the general PMP at the access road at 3-hr interval are tabulated in Table 17.

Table 17 The general PMP at 3-hr interval at PFSF site

18-hr increment
Subtotal (in)
1 a Ny .98 1.11 129 37 8.51
2 04 5 5 .55 .55 .59 3.09
3 24 25 .26 3 35 4 1.8
4 13 15 .15 2 2 2 1.03
Total 14.43

45  Hydrological Analyses

HEC-1 computer program (1990) was based to determine the peak discharges of a 100~yr storm
flood and the PMF at the access road and the PFSF site. The SCS curve number as described in
Section 4.1 was used for estimating rainfall loss rate. The SCS dimensionless unit hydrography
parameter entitled SCS lag time which was approximated by the relationship of 0.6xT. (USDA, 1985),
where, T. is the time of concentration.
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site were tabulated in Table 18.

demonstrated as shown in Figure 8.

site are shown in Figures 9-12.

access road (p. 1-6)
access road (p. 7-12)

The local PMP at access road (p. 13-18)

PFSF site (p.19-24)
PFSF site (p.25-30)

The local PMP at PFSF site (P.31-36)

Table 18 Summary of Peak Discharges

Location Drainage Area
(square miles) 100-yr
(cfs)
At Access Road 2597 2065
At PFSF Site 0.92 182

Input and output of computer runs for the following cases are attached in Attachment A:

Results of peak discharges corresponding to the 100-yr storm and the PMP at the access road and the

Peak Discharge
General PMP  Local PMP
(cfs) (cfs)

13093 . 31934
492 2643

The computed peak discharges of a 100-yr storm were compared to those estimated by a regression
method employed in the region (USGS, Open file 93-419, 1994). A reasonabie agreement was

As resn.lhsoftheoomputaﬁon,itshowsthatthepmkdischmgecstinmedbasedonmegmcralPl\dP
is less than that estimated based on the local PMP. The peak discharge estimated based on the local
PMP is used as a design discharge for the project.

The hydrographs generated by HEC-1 for the 100-yr storm and the PMF at the access road and the
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in Table 19.

PMF

(East) PMF

PMF

4.6  Hydraulic Analyses
Backwater profiles at the downstream of the access road crossing was computed by using computer
program entitled “ River Analysis System, ” (HEC-RAS, 1995). Geometric cross sections were based
on USGS Hickman Knolls, Utah (1993) map which has a 10 ft interval contour line. The Manning’s

coefficients used were 0.03 in the channel and 0.04 on the bank. The locations of the cross section
used for analysis are shown in Figure 13. Plots of cross section are attached at Attachment B.

Table 19

Location Storm
Access Road  100-yr
Near Site 100-yr

At PFSF Site  100-yr

Summary of Hydraulic Analysis

Flow Elevation

(cfs) Water Bank El.
#®) ®)

2247 4495.1

34577 4499.19

2247 4451.23 4460

34577 4453.40 4460

182 4460.14 4460

2643 4460.7 4460

The geologic map of Skull Valley (Sack, 1993), shows that the mud flat of the valley extends to the
downstream approximately 9 miles north from the site. It suggests that there is no impact of
backwater flooding from downstream to the site. A normal flow depth, therefore was assumed in the
backwater computation. The average stream slope is approximately 0.59%.

The PFSF site is located approximately at a high plateau of the Skull Valley. Currently, the storm
water drained from the Hickman Knolls conveys northward toward Salt Lake. With installation of
canisters, the flow could be partial or total diverted into the vicinity no named stream. For a
conservative consideration, the peak discharges at site and the access road were superimposed for
backwater profile computation. The peak discharges used for analysis are 2247 cfs and 34577 cfs for
the 100-yr and the PMF respectively. Computational results are attached in Attachment B and are
summarized in the following Table 19. i

The flood elevation at the PFSF site was computed based on the Manning formula. It is assumed that
an overiand flow prevails over the site and the width of the opening space is approximately 1250 ft.
The Manning’s coefficient is 0.03. The induced velocities for a 100-yr storm and the PMF are shown

Velocity
(fps)

3.09
5.50

236
5.49

1
3

Results show the site is located above both the 100-yr storm and PMF fiooding elevation. The
approximately 100-yr flood location was sketched in Figure 13.
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The hydraulic analysis for this calculation is based only on the existing conditions. The results are
valid if hydraulic structures remained to be the same.
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5 Summary of Results and Conclusions

Results of hydrological study using HEC-1 computer program indicate peak discharges
corresponding to the 100-yr storm and the PMP at the access road and the PFSF site are:

Location

At Access Road
At PFSF Site -

Summary of Peak Discharges

Drainage Area Peak Discharge

(square miles) 100-yr Local PMP
(cfs) (cfs)

25.97 2065 31934

0.92 182 2643

The flood elevations in the downstream of access road were predicted utilized the combined peak
flows at access road and at PFSF site and HEC-RAS (1995) computer program. At PFSF site, the
flood elevation was approximated by using Manning formula. Results of hydraulic calculation are:

Location Storm

Access Road 100-yr

PMF
Near Site 100-yr
(East) PMF
At PFSF Site  100-yr

PMF

Summary of Hydraulic Analysis
Flow Elevation
(cfs) Water Bank El
#®) #)

2247 4495.10 4500
34577 4499.19 4500
2247 4451.23 4460
34577 4453 .40 4460
182 4460.14 4460
2643 4460.7 4450

Velocity
(fps)

3.09
5.50

2.36
5.49

1

The site is located approximately at the elevation 4460 ft. Based on the flood elevation determined by
the HEC-RAS (1995), the flood elevations of the 100-yr and PMF are below the site elevation. The

site is a flood dry site.

The soil in the vicinity of the site is a silty fine sand. It is anticipated soil erosion could be occurred
under a storm severe than a 100-yr storm. Riprap protection could be a measure for soil protection if

it is required.
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Full Microcomputer Implementation

by
Haestad Methods, Inc.
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37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS NECT (JAN 73), HEC1GS, HECIDB, AND HECIKM.
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NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
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KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

2A



LINE

VO NOWVEI™WN -

) { + JO, 1

1D
10
10
10
ID
7 10
10 2
PG 60
IN &0
P1 0.04
PI 0.21
P1 0.04
KX 010
KM
BA 25.97
BF -
PR 60
LS 0
uo 2.68
22

05996.01-G(B)-02

ATTACHMENT A
HEC-1 INPUT
....... 2B S b T B9 10

PRIVATE FUEL STORAGE FACILITY PROJECT
100-YR STORM AT ACCESS RD, Used SCS for Loss
100-YR STORM BASED ON NOAA ATLAS 2
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200
0.04 0.05 0.05 0.05 0.06 0.10 0.1 0.12
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1.06
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» FLOOD WYDROGRAPH PACKAGE (HEC-1) bl - U.S. ARMY CORPS OF ENGINEERS .
- MAY 1991 - - HYDROLOGIC ENGINEERING CENTER .
- VERSION 4.0.1E b * 609 SECOND STREET hd
- - - DAVIS, CALIFORNIA 95616 .
* RUN DATE 02/05/1997 TIME 11:27:19 * - (916) 756-1104 -
- - L ] -

PRIVATE FUEL STORAGE FACILITY PROJECT
100-YR STORM AT ACCESS RD, Used SCS for loss
100-YR STORM BASED ON NOAA ATLAS 2

— FILE=H100SCSn.DAT
710 OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
9 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 60 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME
o HYDROGRAPH TIME DATA
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IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMSER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0910 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.17 HOURS
TOTAL TIME BASE 33.17 HOURS
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DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCMES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOMD
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SCS DIMENSIONLESS UNIT HYDROGRAPH
SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TAREA 25.97 SUBBASIN AREA
BASE FLOW CHARACTERISTICS
STRTQ 25.97 INITIAL FLOW
QRCSN 0.00 BEGIN BASE FLOW RECESSION

RTIOR 1.06000 RECESSION CONSTANT
PRECIPITATION DATA

RECORDING STATIONS 60
WEIGHTS 1.00

SCS LOSS RATE
STRTL 0.78 INITIAL ABSTRACTION
CRVNBR 72.00 CURVE NUMBER
RTINP 1.00 PERCENT IMPERVIOUS AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG 2.68 LAG

PRECIPITATION STATION DATA

STATION TOTAL AVG. ANNUAL WEIGHT
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TEMPORAL DISTRIBUTIONS

STATION 60, WEIGHT = 1,00
0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.0 0.01 0.0 0.01
0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.0 0.01 0.01
0.02 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.03 0.03
0.04 0.03 0.04 0.03 0.04 0.03
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2.96, TOTAL LOSS = 2.15, TOTAL EXCESS =

TOTAL RAINFALL =

(HR)
419,

(CFS)

570.

33.17-HR
1447,

72-mm

26-HR
14.50

RAXIMUM AVERAGE FLOW

6-HR

TIME
2065.

PEAK FLOW

419,

(CFS)
(INCMES)
(AC-FT)

1147.

0.816 0.

1130.

0.518

1147.

718,

25.97 sa Ml

CUMULATIVE AREA =

TA



OPERATION
24 - HOUR

STATION

6-HOUR 72-HOUR

HYDROGRAPH AT

T** NORMAL END OF HEC-1 ***

05996.01-G(B)-02
ATTACHMENT A

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

PEAX  TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN MAX T MUM
FLOW PEAK AREA STAGE
010 2065. 14.50 1447, 570. 419.

8/

TIME OF
MAX STAGE

25.97
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ATTACHMENT A
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05996.01-6(3)—02

ATTACHMENT A

€r1 S/N: 1343001561 HMversion: 6.33 Data File: a:rpmpgenn.dat

: ; - » -
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * . U.S. ARMY CORPS OF ENGINEERS .
. MAY 1991 - o HYDROLOGIC ENGINEERING CENTER .
* VERSION 4.0.1¢€ b b 609 SECOMD STREET b
- - . DAVIS, CALIFORKIA 95616 .
* RUN DATE 0271471997 TIME 14:06:46 * . (916) 756-1104 -
- - » -

37 Brookside Road * Waterbury, Conmnecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS WECI (JAN 73), MECIGS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- MAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON AN-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGEMCE « SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AMD AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGOR]THM

10A



LINE

-
OOV NOWMN™WN

-8 -
N -

13
14
15
16
17
18
19
20

05996.01-G(B)-02

ATTACHMENT A
HEC-1 INPUT
I0....... L PP eeeann. K ... |- TP [ TR Teeene 8......n L YN 10
D PRIVATE FUEL STORAGE FACILITY PROJECT
10 GENERAL PMP AT ACCESS RD, Used SCS for loss
D PMP BASED ON HMR 49
10 FILESRPMPGENN.DAT
]
T 60 200
1o 2
PG 60
IN 180
Pl 0.20 0.29 0.31 0.35 0.35 0.40 0.67 0.74 0.96 .1
P1 1.19 3.70 0.58 0.54 0.51 0.45 0.45 0.40 0.20 0.20
Pl 0.15 0.15 0.15 0.15
[ ¢4 010
XM SCS DIMENSIONLESS UNIT NYDROGRAPH
BA  25.97
BF =1 1.06
PR 60
LS 0 T 1
uw 2.68
2

11A



05996.01-G(B)—02

ATTACHMENT A
£r1 §/N: 1343001561 WMVersion: 6.33 Data File: a:rpmpgenn.dat
.
L ] - - -
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) ¥ *  U.S. ARMY CORPS DF ENGIMEERS *
v MY 1991 . *  HYDROLOGIC ENGINEERING CENTER  *
» VERSION 4.0.1E . . 609 SECOMD STREET .
» . . DAVIS, CALIFORNIA 95616 .
* RUN DATE 02/14/1997 TIME 14:06:46 * . (916) 756-1104 »
- » - -
PRIVATE FUEL STORAGE FACILITY PROJECT
GENERAL PWP AT ACCESS RO, Used SCS for Loss
PMP BASED ON NMR 49
_  FILE=RPMPGENN.DAT
710 OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QscAL 0. HYDROGRAPH PLOT SCALE
9 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 180 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME O STARTING TIME
1 HYDROGRAPH TIME DATA
NN 60 MINUTES IN COMPUTATION INTERVAL
IDATE 1 O STARTING DATE
ITIME 0000 STARTING TIME
NG 200 NUMBER OF NYDROGRAPH ORDINATES
NDDATE 9 0 ENDING DATE
NDTIME 0700 ENDING TIME
1CENT 19 CENTURY MARK

COMPUTATION INTERVAL 1.00 HOURS
TOTAL TIME BASE 199.00 WOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MI1LES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE - FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENMEIT

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

|

- e . 010

lﬁ

12 A



05996.01-G(B)-02
ATTACHMENT A

SCS DIMENSIONLESS UNIT NYDROGRAPH

SUBBASIN RUNOFF DATA

15 BA SUBBASIN CHARACTERISTICS
TAREA 25.97 SUBBASIN AREA
16 BF BASE FLOW CHARACTERISTICS
STRTQ 25.97 INITIAL FLOW
QRCSN 0.00 BEGIN BASE FLOW RECESSION
RTIOR  1.06000 RECESSION CONSTANT
PRECIPITATION DATA
17 PR RECORDING STATIONS 60
0P VEIGHTS 1.00
18 Ls SCS LOSS RATE
STRTL 0.78 INITIAL ABSTRACTION
CRVNBR 72.00 CURVE MUMBER
RTINP  _  1.00 PERCENT IMPERVIOUS AREA
19 w SCS DIMENSIONLESS UNITGRAPH
TLAG 2.68 LAG
*ere
PRECIPITATION STATION DATA
STATION  TOTAL  AVG. ANNUAL  WEIGHT
60 14.20 0.00 1.00
TEMPORAL DISTRIBUTIONS
STATION 60, WEIGHT = 1,00
0.07 0.07 0.07 0.10 0.10 0.10 0.10 0.10 0.10 0.12
0.12 0.12 0.12 0.12 0.12 0.13 0.13 0.13 0.22 0.22
0.22 0.25 0.25 0.25 0.32 0.32 0.32 0.37 0.37 0.37
0.40 0.40 0.40 1.3 1.3 1.8 0.19 0.19 0.19 0.18
0.18 0.18 0.17 0.17 0.17 0.15 0.15 0.15 0.15 0.15
0.15 0.13 0.13 0.13 0.07 0.07 0.07 0.07 0.07 0.07
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
0.05 0.05
UNIT NYDROGRAPH
15 END-OF-PERICD ORDINATES
820. 2793,  3932. 3597, 2346. 1336. 817. 490. . 175.
105. 62. 39. 2. 1.
HYDROGRAPH AT STATION 010
-
DA MON WRMM ORD  RAIN  LOSS EXCESS  COMP @ . DA MON HRMN ORD  RAIN  LOSS EXCESS  COW Q
L]
1 0000 1 0.00 0.00 0.00 26. . 5 0400 101 ©0.00 0.00 0.00 0.
1 0100 2 0.07 0.07 0.00 2. . 5 0500 102 0.00 0.00 0.00 0.
1 0200 3 0.07 0.07 0.00 2. - 5 0600 103 0.00 0.00 0.00 0.
1 0300 4 0.07 0.07 0.00 27, . 5 0700 104 0.00 0.00 0.00 0.
1 0400 5 0.10 0.10 0.00 2. . S 0800 105 0.00 0.00 0.00 0.
0500 6 0.10 0.0 0.00 2. . 5 090 106 ©0.00 0.00 0.00 0.
1 0600 7 0.0 0.10 0.00 30. . S 1000 107 0.00 0.00 0.00 0.
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ATTACHMENT A
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05996.01-G(B)-02

ATTACHMENT A

$ 9 4 s+ & e & & + s & s e a2 a s

888888888888888 88888888888888

00000000000000000000000000000

5§8888888883888 888888888388888

000ouoooooooooooooooooouooooo

8888888888388 mwwwwwwmwmmmwww

MR RPRB SRS BRRENREREEEEE
RYB3EEEEBRRSR I 2R 8588588

83538388583833888553399999999

tt.t'..'tt""t.t'...""t".

£§68588888888888 88888888838888

uo00000000000ooouoooonooooooo

mwmmw 8888888888 8888888883888

oooooooooonoooonoooooooonoo

588888888883 mmwowwwwommwm

FRECCRRRBSUBILISSERS RIERZRES
3““““‘4“444““““‘5555

10.44

3.76, TOTAL EXCESS =

14.20, TOTAL LOSS =

AL RAINFALL =

(HR)

24313.

(CFS)

199.00-HR
5346.

10150.

-

24-HR

MAXIMUM AVERAGE FLOW
37.00

6~HR

13093.

TIME

PEAX FLOW

(CFS)
CINCHES)

10.471
14504 .

10.454

7.655
14480,

10603.

3.634

5033.

(AC-FT)

25.97 sa M1

CUMULATIVE AREA =

154



OPERATION STATION
6-HOUR 24 -HOUR 72-HOUR
HYDROGRAPH AT

we* NORMAL END OF HEC-1 ==+

05996.01-G(B)-02
ATTACHMENT A

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

PEAK  TINME OF AVERAGE FLOW FOR MAXIMUM PERIOCD BASIN
FLOW PEAK AREA

010 13093. 37.00 10150. 5346.

16 A

MAX T MUM
STAGE

2433,

TIME OF
MAX STAGE

25.97
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ATTACHMENT A
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05996.01-G(B)-02

ATTACHMENT A

e 1 S/N: 1343001561 WMversion: 6.33 Data File: a:rpmplocn.dat

: - - * -
- FLOOD HYDROGRAPH PACKAGE (HEC-1) * A U.S. ARMY CORPS OF ENGINEERS hd
- MAY 1991 . - HYDROLOGIC ENGINEERING CENTER -
A VERSION 4.0.1E hd o 609 SECOND STREET -
- . . DAVIS, CALIFORNIA 95616 -
* RUN DATE 02/05/1997 TIME 11:28:18 * hd (916) 756-1104 b
L ] - - -

37 Brookside Rosd * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF MEC-1 KNOWN AS HEC1 (JAN 73), MECIGS, MEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOM SUBMERGENCE , SIMGLE EVEMT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

18 A



LINE

VO NOWVMEWN -

10
1D
10
10
10
IT
10
PG
IN
PI
Pl
41

8F

LS

F 24

05996.01-G(B)-02
ATTACHMENT A

HEC-1 INPUT

PRIVATE FUEL STORAGE FACILITY PROJECT
LOCAL PMP AT ACCESS RD, Used SCS for loss
PP BASED ON HMR 49

FILE®RPMPLOCN.DAT

200
0.10 0.10 0.09 0.20 0.17 0.17 0.17
0.70 0.42 0.38 0.35 0.33 0.16 0.15
0.08 0.07 0.07
SCS DIMENSIONLESS UNIT HYDROGRAPM
1.06
R 1

19 A

PAGE
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05996.01-G(B)-02

ATTACHMENT A
71 S/N: 1343001561 WMVersion: 6.33 Data File: a:rpmplocn.dat
. ) . . .
*  FLOOD HYDROGRAPH PACKAGE (MEC-1) * . U.S. ARMY CORPS OF ENGINEERS .
. MAY 1991 . *  MHYDROLOGIC EMGINEERING CENTER  *
» VERSION 4.0.1E . b 609 SECOND STREET .
N . . DAVIS, CALIFORNIA 95616 *
* RUN DATE 02/05/1997 TIME 11:28:18 * . (916) 756-1104 .
- - - -
PRIVATE FUEL STORAGE FACILITY PROJECT
LOCAL PMP AT ACCESS RD, Used SCS for Loss
PMP BASED ON HMR 49
- FILE=RPMPLOCN.DAT
710 OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. NYDROGRAPH PLOT SCALE
9 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0O STARTING TIME
17 NYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF NYDROGRAPH ORDINATES
NODATE 1 O ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE  16.58 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAMRENMEIT

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

ff

i.'

20 4



15 BA

16 BF

17 PR
0 PW

18 LS

19 W

05996.01-G(B)-02
ATTACHMENT A

SCS DIMENSIONLESS UNIT HYDROGRAPH
SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TAREA 25.97 SUBBASIN AREA
BASE FLOW CHARACTERISTICS
STRTQ 25.97 INITIAL FLOW
QRCSN 0.00 BEGIN BASE FLOW RECESSION

RTIOR 1.06000 RECESSION CONSTANT
PRECIPITATION DATA

RECORDING STATIONS 60
WEIGHTS 1.00

SCS LOSS RATE
STRTL 0.
CRVNBR 2.
RTIMP 1.

INITIAL ABSTRACTION
CURVE NUMBER
0 PERCENT IMPERVIOUS AREA

8d

o

SCS DIMENSIONLESS UNITGRAPH
TLAG 2.68 LAG

PRECIPITATION STATION DATA

STATION TOTAL AVG. ANNUAL WEIGHT
80 1N.75 0.00 1.00

TEMPORAL DISTRIBUTIONS

STATION 60, WEIGHT = 1,00

0.03 0.03 0.03 0.03 0.03 0.03

0.03 0.03 0.07 0.07 0.07 0.06

0.06 0.06 0.06 0.06 1.78 1.78

0.25 0.25 0.25 0.23 0.23 0.23

0.13 0.13 0.12 0.12 0.12 0.11

0.05 0.05 0.05 0.05 0.04 0.04

0.03 0.03 0.03 0.03 0.03 0.03

0.02 0.02
UNIT HYDROGRAPH
163 END-OF-PERIOD ORDINATES
42. 85. 127. 21, 310. 408. 520.
1079. 1249. 1418, 1640. 1866. 2092. 2346.
3359. 3585. 3801. 3956. 4111, 4267. 4360,
4586. 4600, 4604 . 4590. 4576. 4557. 4472,
4108. 4009. 3903. 3790. 3677. 3556. 3415.
27%4. 2625. 2476. 2335. 219, 2073. 1974.
1610. 1526. 1454 1384. 1313. 1256. 1204.
998. 948. 906. 863. a21. 778, 736.
604. 575. 547. 519. 491. 470. 449.
364. 346. 331. 315. 300. 284, 269.
222, 211, 200. 190. 181. 173. 165.
134, 128. 123. 117. 1. 106. 100.
82. 78. 74. 70. 67. 64. 61.
50. 48. 47. 45. 43. 42. 40.
33. 31. 30. 28. 26. 25. 3.
17. 16. 15. 13. 12. 10. 9.
3. 2. 0.

21 A~

774.

4530.
4303.
3133.
1780.
1101.

407.
243.
150.
91.
55.
37.
20.
6.

coooooo
SRAFIRR

910.
3133.
4572.
4207.

1695.
1050.
632.
386.
232.
142.
8z.
53.
35.
19.
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ATTACHMENT A

010

HYDROGRAPH AT STATION

RAIN LOSS EXCESS coMP Q * DA MON HRMN ORD RAIN LOSS EXCESS COMP Q

DA MON HRMN ORD

11113,

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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0.00

LR R I B B I IR Y B Y I IR I ]
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0.13
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1
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sa2.
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0315

8888888888
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162
143
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1
1
1
1
1
1
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0.04 0.00
0.04 0.00
0.04 0.00
0.04 0.00
0.04 0.00
0.03 0.00
0.03 0.00
0.03 0.00
0.03 0.00
0.03 0.00
0.03 0.00
0.02 0.00
0.02 0.00
0.02 0.00
0.02 0.00
0.02 0.00
0.02 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 _ 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

05996.01-G(B)-02

ATTACHMENT A
0.04 28959. hd 1 1300
0.04 29635. - 1 1305
0.04 30239. hf 1 1310
0.04 30759. * 1 1315
0.04 31211. hd 1 1320
0.03 31570. d 1 1325
0.03 31800. * 1 1330
0.03 31901. * 1 1335
0.02 31934. . 1 1340
0.02 31888. . 1 1345
0.02 31764 . . 1 1350
0.02 31586. - 1 1355
0.02 31347. . 1 1400
0.02 31047. - 1 1405
0.02 30689. - 1 1410
0.02 30263. hd 1 1415
0.02 29762. . 1 1420
0.00 29195. d 1 1425
0.00 28563. * 1 1430
0.00 27857, hd 1 1435
0.00 27074. - 1 1440
0.00 26261, hd 1 14645
0.00 25436. ol 1 1450
0.00 24609. hd 1 1455
0.00 23783. * 1 1500
0.00 22977. » 1 1505
0.00 22210. hd 1 1510
0.00 21463, hd 1 1515
0.00 20726. * 1 1520
0.00 20007, hd 1 1525
0.00 19304. * 1 1530
0.00 18611. hd 1 1535
0.00 17936. - 1 1540
0.00 17281. * 1 1545
0.00 16438. hd 1 1550
0.00 16019. hd 1 1555
0.00 15428. hd 1 1600
0.00 14851. - 1 1605
0.00 14282. . 1 1610
0.00 13721. hd 1 1615
0.00 13169. - 1 1620
0.00 12629. hd 1 1625
0.00 12107. . 1 1630
0.00 11604. * 1 1635
-
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574.
549.
524.
501.
479,
457.
436,
415.
396.
377.
358.
340.
323.

274.
259.
245.
230.
216.
202.

TOTAL RAINFALL =

PEAK FLOW

TIME

11.75, TOTAL LOSS =

6-HR

(CFS)  31934.
CINCHES) 7.307
(AC-FT) 10120.

CUMULATIVE AREA =

3.61, TOTAL EXCESS = 8.1

MAXIMUM AVERAGE FLOW

24-HR
5.33

8.152

11291.

25.97 sa M1

72-HR 16.58-HR  (CFS)
20410. 8239.

8.152 8.152

11291. 11291.

234

(HR)
8239.

8239,



OPERATION STATION
&-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT

*** NORMAL END OF HEC-1 *=**

05996.01-G(B)-02
ATTACHMENT A

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

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN MAX I MUM
FLOW PEAK AREA STAGE
010 31934. 5.33 20410. 8239. 8239.

24k

TIME OF
MAX STAGE

25.97
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05996.01-G(B)-02

ATTACHMENT A
't S/N: 1343001561 HWMVersion: 6.33 Data File: a:site100.dat
» Lo 4 4 4 4 4 0 2.4 0 4 2 44 8 0 00442 000 a0 aaaassald -
- - - -
- FLOOD HYDROGRAPH PACKAGE (HEC-1) - d U.S. ARMY CORPS OF ENGINEERS -
v Mmy 1991 . *  HYDROLOGIC ENGINEERING CENTER  *
. VERSION 4.0.1E . o 609 SECOND STREET »
. . * DAVIS, CALIFORNIA 95616 »
* RUN DATE 02/14/1997 TIME 14:07:18 * . (916) 756-1104 .
L 3 - - L
X X 000000 0000 X
X X X X X xx
X X X X X
- XO0XX XXX X 000X X
X X X X } 4
X X X X X X
X X X00000KX  0XXX 0K

Full Microcomputer Implementation

Heestad Methods, Inc.

s by i

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF NEC-1 KNOWN AS NEC1 (JAN 73), HEC1GS, HECIDB, AND MECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

26A



LINE

VO® NN LN -

05996.01-G(B)-02

ATTACHMENT A
HEC-1 INPUT
ID....... ) P 2innnn. L JR [ PN P [ P Teeeunnn 8....... 9...... 10
10 PRIVATE FUEL STORAGE FACILITY PROJECT
1D 100-YR STORM AT PFSF Site, Used SCS for loss
10 100-YR STORM BASED ON NOAA ATLAS 2
10 FILE=SITE100.DAT
ID
17 10 200
10 2
PG 60
IN 60
PI  0.035 0.035 0.04 0.04 0©.040 0.050 1.38 0.15 0.12 0.09
Pl 0.08 0.08 0.07 0.07 0.06 0.06 0.05 0.05 0.035 0.035
Pl 0.035 0.035 0.03 0.03
KK 010
M SCS DIMENSIONLESS UNIT NYDROGRAPH
BA 0.93
BF - -1 1.06
PR 60
LS 0 sl 1
uo 0.66
2z

274

PAGE
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05996.01-G(B)-02

ATTACHMENT A
"1 S/N: 1343001561 WMVersion: 6.33 Data File: a:sitel00.dat
- PN TR T TR RN T T TS ed Lo s 2y i TOTT T TSTTTR T TRTT TR TTeYe
L » - -
* FLOOD HYDROGRAPH PACKAGE (HEC-1) - - U.S. ARMY CORPS OF ENGINEERS hd
- MAY 1991 * - HYDROLOGIC ENGINEERING CENTER o
* VERSION 4.0.1E - o 609 SECOND STREET hd
bl - hd DAVIS, CALIFORNIA 95616 -
* RUN DATE 02/14/1997 TIME 14:07:18 * - (916) 756-1104 .
] - - -

PRIVATE FUEL STORAGE FACILITY PROJECT
100-YR STORM AT PFSF Site, Used SCS for loss
100-YR STORM BASED ON NOAA ATLAS 2

— FILE=SITE100.DAT
710 OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
9 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 60 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME
17 HYDROGRAPH TIME DATA
NMIN 10 MINUTES IN COMPUTATIONM INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NG 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0910 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.17 HOURS
TOTAL TIME BASE  33.17 MOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCMES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAMRENHEIT

rnmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

284



05996.01-G(B)-02
ATTACHMENT A

SCS DIMENSIONLESS UNIT HYDROGRAPH

SUBBASIN RUNOFF DATA

15 BA SUBBASIN CHMARACTERISTICS
TAREA 0.93 SUBBASIN AREA
16 BF BASE FLOW CHARACTERISTICS
STRTQ 0.93 INITIAL FLOM
QRCSN 0.00 BEGIN BASE FLOW RECESSION
RTIOR 1.06000 RECESSION CONSTANT

PRECIPITATION DATA

17 PR RECORDING STATIONS 60
0 PW WEIGHTS 1.00
18 LS SCS LOSS RATE
STRTL 0.53 INITIAL ABSTRACTION
CRVNBR 79.00 CURVE NUMBER
RTIMP _ 1.00 PERCENT IMPERVIOUS AREA
19w SCS DIMENSIONLESS UNITGRAPH
TLAG 0.66 LAG

PRECIPITATION STATION DATA

STATION TOTAL AVG. ANNUAL WEIGHT
60 2.7 0.00 1.00

TEMPORAL DISTRIBUTIONS

STATION 60, WEIGHT = 1.00
0.01 0.01 0.01 0.09 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.0 0.09 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.23 0.23 0.23 0.23
0.23 0.23 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.01 0.01 0.02 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.09 0.01 0.01 0.01 0.0 0.01
0.01 0.01 0.09 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00
0.01 0.00 0.01 0.00

UNIT HYDROGRAPH
22 END-OF-PERICD ORDINATES

7%. 234, 469, 597. 590. 497. 360. 238. 165. 17.

81, 56. 39. 27. 19. 13. 9. 6. 5. 3.

2 0.

HYDROGRAPH AT STATION 010
R, o w W e - R A 4 2 4 5 - TP T T T T TTTR YT OTe R T eTEY e
-
UA MON HRMN ORD  RAIN  LOSS EXCESS  COMP O . DA MON HRMN ORD  RAIN  LOSS EXCESS  COMP Q

29 A
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ATTACHMENT A
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2.70, TOTAL LOSS = 1.71, TOTAL EXCESS =

TOTAL RAINFALL =

(HR)
18.

(CFS)

33.17-HR

61.

T2-HR

24-HR
7.50

MAXIMUM AVERAGE FLOW

6-HR
182.

0.

TIME

PEAK FLOW

18.

(CFS)
C(INCHES)

1.014 1.014

1.

30. 50. 50. 50.

(AC-FT)

0.93 sa Ml

CUMULATIVE AREA =

31A



OPERATION
24 - HOUR

STATION

6-HOUR 72-HOUR

NYDROGRAPK AT

*** NORMAL END OF HEC-1 #ww

05996.01-G(B)-02
ATTACHMENT A

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

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
FLOW PEAK AREA
010 182. 7.50 61, 25.

3247

MAX T MUM
STAGE

18.

TIME OF
MAX STAGE

0.93
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ATTACHMENT A
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05996.01-G(B)-02

ATTACHMENT A

"1 S/N: 1343001561 KMVersion: 6.33 Data File: a:sitepmpg.dat
i - o L ™ -
FLOOD HYDROGRAPH PACKAGE (HEC-1) * . U.S. ARMY CORPS OF ENGINEERS -
MAY 1991 b * HYODROLOGIC ENGINEERING CENTER hd
VERSION 4.0.1E - o 609 SECOND STREET -
. b DAVIS, CALIFORNIA 95616 -
RUN DATE 0271471997 TIME 14:07:56 * hd (916) 756-1104 hd
- » -

X X X000000C 000X X
X X X X X XX
X X X X X
- 10000XX XXXX X 00X X
X X X X X
X X X X X X
X X X0000XX 000X X0

Full Microcomputer Implementation

by
Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), MEC1GS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPY INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

O NV N -

05996.01-G(B)-02

ATTACHMENT A
HEC-1 INPUT
ID....... LIPS 2evianen K FURT PPN P b....... Tevreenn 8....... Peereen 10
D PRIVATE FUEL STORAGE FACILITY PROJECT
10 GENERAL PMP AT PFSF Site, Used SCS for loss
10 PMP BASED ON HMR 49
1D FILEsSITEPMPG.DAT
1D
17 60 200
10 2
PG 60
IN 180
Pl 0.26 0.25 0.26 0.30 0.35 0.40 3.70 1.29 .1 0.98
P1 0.72 0.71 0.59 0.55 0.55 0.50 0.50 0.40 0.20 0.20
P1 0.20 0.15 0.15 0.13
KX 010
KM SCS DIMENSIONLESS UNIT HYDROGRAPH
BA 0.93
BF -1 1.06
PR 60
LS 0 Ead 1
uo 1.34
2

35A
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05996.01-G(B)-02

ATTACHMENT A
~1 S§/N: 1343001561 HMVersion: 6.33 Data File: a:sitepmpg.dat

1 rer LA - d -

- - L L 3
hd FLOOD HYDROGRAPH PACKAGE (HEC-1) - - U.S. ARMY CORPS OF ENGINEERS -
- MAY 1991 A A HYDROLOGIC ENGINEERING CENTER b
- VERSION 4.0.1E - * 609 SECOND STREET -
. - - DAVIS, CALIFORNIA 95616 i
* RUN DATE 02/14/1997 TIME 14:07:56 * * (916) 756-1104 hd
- - - -
D e s a o e g e e s i ] Ldnd e w W baded 2 8 8 4 4 4 a4 4 o )

PRIVATE FUEL STORAGE FACILITY PROJECT
GENERAL PMP AT PFSF Site, Used SCS for loss
PMP BASED ON HMR 49

- FILE=SITEPMPG.DAT
710 OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
iPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
9 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 180 TIME INTERVAL IN NINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME
1T HYDROGRAPH TIME DATA
NMIN 60 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 9 0 ENDING DATE
NDTIME 0700 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 1.00 HOURS
TOTAL TIME BASE 199.00 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE - FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

|
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ATTACHMENT A

SCS DIMENSIONLESS UNIT HYDROGRAPH

SUBBASIN RUNOFF DATA

15 8A SUBBASIN CHARACTERISTICS
TAREA 0.93 SUBBASIN AREA
16 BF BASE FLOW CHARACTERISTICS
STRTQ 0.93 INITIAL FLOW
QRCSN 0.00 BEGIN BASE FLOW RECESSION
RTIOR  1.06000 RECESSION CONSTANT
PRECIPITATION DATA
17 PR RECORDING STATIONS 60
0 PV WEIGHTS 1.00
18 LS SCS LOSS RATE
STRTL 0.53 INITIAL ABSTRACTION
CRVNBR 79.00 CURVE NUMBER
RTIMP  _  1.00 PERCENT IMPERVIOUS AREA
19 W SCS DIMENSIONLESS UNITGRAPH
TLAG 1.34 LAG
word
PRECIPITATION STATION DATA
STATION  TOTAL  AVG. ANNUAL  WEIGHT
60 14.43 0.00 1.00
TEMPORAL DISTRIBUTIONS
STATION 60, WEIGHT = 1.00
0.08 0.08 0.08 0.08 0.08 0.08 0.09 0.09 0.09 0.10
0.10 0.10 0.12 0.12 0.12 0.13 0.13 0.13 1.3 1.23
1.23 0.43 0.43 0.43 0.37 0.37 0.37 0.33 0.33 0.33
0.2 0.2 0.24 0.24 0.2 0.24 0.20 0.20 0.20 0.18
0.18 0.18 0.18 0.18 0.18 0.17 0.17 0.17 0.17 0.17
0.17 0.13 0.13 0.13 0.07 0.07 0.07 0.07 0.07 0.07
0.07 0.07 0.07 0.05 0.05 0.05 0.05 0.05 0.05 0.04
0.04 0.04
UNIT HYDROGRAPH
9 END-OF-PERIOD ORDINATES
136. 244. 130. 53. 22. 9. 4. 2. 0.
HYDROGRAPH AT STATION 010
»
DA MON HRMN ORD  RAIN  LOSS EXCESS  COMP Q . DA MON HRMN ORD  RAIN  LOSS EXCESS  COWP Q
»
1 0000 1 0.00 0.00 0.00 1. . 5 0400 101 0.00 0.00 0.00 0.
1 0100 2 0.08 0.08 0.00 1. . 5 0500 162 0.00 0.00 0.00 0.
1 0200 3 0.08 ©0.08 0.00 1. . S 0600 103 0.00 0.00 0.00 0.
1 0300 4 0.08 0.08 0.00 1. . 5 0700 104 0.00 0.00 0.00 0.
1 0400 5 0.08 0.08 0.00 1. . 5 0800 105 0.00 0.00 0.00 0.
1 0500 6 ©0.08 0.08 0.00 1. . 5 090 106 0.00 0.00 0.00 0.
. 0600 7 0.08 0.08 0.00 1. . 5 1000 107 ©0.00 0.00 0.00 0.
1 0700 8 0.09 0.09 0.00 1. . 5 1100 108 0.00 0.00 0.00 0.

w
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2.74, TOTAL EXCESS =

14.43, TOTAL LOSS =

TAL RAINFALL =

MAXIMUM AVERAGE FLOW

TIME

-~k FLOW

(HR)

98.

(CFS)

205.

199.00-HR

T2-HR
358.

24-HR
21.00

6-HR

492.

35.

(CFS)
(INCHES)

8.208 1. 1"m. 7

3.580

178. 407. 581. 581.

(AC-FT)

0.93 sa MI

CUMULATIVE AREA =

394



OPERATION
24 - HOUR

STATION

6-~HOUR 72-HOUR

HYDROGRAPH AT

*** NORMAL END OF HEC-1 ***

05996.01-G(B)-02
ATTACHMENT A

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

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN PAX T MUM
FLOW PEAK AREA STAGE
010 492. 21.00 3s58. 205. 98.

40A

TIME OF
MAX STAGE

0.93
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*1 S/R: 1343001561

HMVersion: 6.33

FLOOD HYDROGRAPH PACKAGE
MAY 1991
VERSION 4.0.1E

RUN DATE 02/14/1997 TIME

(HEC-1)

14:08:31

* % & ¢ % ¥ @

05996.01-G(B)-02
ATTACHMENT A

Data File: a:sitepmpl.dat

Full Microcomputer Implementation

NHaested Methods, Inc.

: by

!

* % % % ¢ 8 0

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

LN 2NN NN BN IR BN

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KMOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

OSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

24

LOSS RATE:GREEN AND AMPT INFILTRATION



LINE

VRN W

P e ey
N 20

13
14
15
16
17

19
20

05996.01-G(B)-02

ATTACHMENT A
HEC-1 INPUT
IDe.unn.. | PR r ;U beeeeeiSunnnnn. bunn... Teveennn B....... 9ennnn 10
10 PRIVATE FUEL STORAGE FACILITY PROJECT
1o LOCAL PMP AT PFSF Site, USED SCS for loss
10 PMP BASED ON WMR 49
10 FILE=SITEPMPL .DAT
10
3 5 200
10 2
PG 60
IN 15
Pl 0.10 0.10 0.05 ©0.05 0.20 0.20 0.15 .20 1.60
Pl 0.70 0.50 0.5 0.40 0.35 0.30 0.15 0.15 0.10 0.10
Pl 0.05 0.05 0.05 0.05
KX 010
KN SCS DIMENSIONLESS UNIT HYDROGRAPH
BA 0.93
BF  _ -1 1.06
PR &0
Ls 0 ™ 1
w 1.3
z

43 A
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T° S/N: 1343001561 HMVersion: 6.33 Data file: s:sitepmpl.dat

3

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

- »
FLOOD HYDROGRAPH PACKAGE (MHEC-1) - *
- -
- 609 SECOND STREET hd
- -
» »
- *

MAY 1991

VERSION 4.0.1E
DAVIS, CALIFORNIA 95616

RUN DATE 02/14/1997 TIME 14:08:31 (916) 756-1104%

s
NN

PRIVATE FUEL STORAGE FACILITY PROJECT
LOCAL PMP AT PFSF Site, USED SCS for loss
PMP BASED ON HMR 49

. FILE=SITEPMPL .DAT
710 OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
9 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES
JXDATE 1 O STARTING DATE
JXTIME 0 STARTING TIME
17 HYDROGRAPR TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE  16.58 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FANRENMEIT

-nmmmtnmmmmmmmmmmmmmmmmmmmmmmmmmmmm

4“4 A
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SCS DIMENSIONLESS UNIT HYDROGRAPH

SUBBASIN RUNOFF DATA

15 BA SUBBASIN CHARACTERISTICS
TAREA 0.93 SUBBASIN AREA
16 BF BASE FLOW CHARACTERISTICS
STRTQ 0.93 INITIAL FLOW
QRCSN 0.00 BEGIN BASE FLOW RECESSION
RTIOR 1.06000 RECESSION CONSTANT
PRECIPITATION DATA
17 PR RECORDING STATIONS 60
0 PW WEIGHTS 1.00
18 LS SCS LOSS RATE
STRTL 0.53 INITIAL ABSTRACTION
CRVNBR 79.00 CURVE NUMBER
RTIMP  _  1.00 PERCENT IMPERVIOUS AREA
19 w SCS DIMENSIONLESS UNITGRAPH
TLAG 1.34 LAG
*e
PRECIPITATION STATION DATA
STATION  TOTAL  AVG. ANNUAL  WEIGHT
60 13.20 0.00 1.00
TEMPORAL DISTRIBUTIONS
STATION 60, WEIGHT = 1.00
0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02
0.02 0.02 0.07 0.07 0.07 0.07 0.07 0.07 0.05 0.05
0.05 0.05 0.05 0.05 2.40 2.40 2.40 0.53 0.53 0.53
0.23 0.3 0.3 0.17 0.17 0.17 a.15 0.15 0.15 0.13
0.13 0.13 0.12 0.12 0.12 0.10 0.10 0.10 0.05 0.05
0.05 0.05 0.05 0.05 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.02 0.02
UNIT HYDROGRAPH
82 END-OF-PERIOD ORDINATES
6. 14. 28. 45. 62. 86. 112. 1464 . 179. 216.
248. 27s. 297. 311. 322. 324. 324. 322. 313. 301.
287. 273. 257. 238. 218. 195. 173. 153. 138. 125.
13. 102. 93. 85. 78. n. 64. 58. 52. 47.
43. 39. 35. 32. 29. 26, 2. 22. 19. 18.
16. 15. 13. 12 ". 10. 9. 8. 7. 7.
6. 5. 5. 4. 4. 4. 3. 3. 3. 3.
2. 2. 2. 2. 2. 1. 1. 1. 1. 1.
0. 0.
HYDROGRAPH AT STATION 010
-
. MON HRMN ORD  RAIN  LDSS EXCESS cowP @ . DA MON HRMN ORD  RAIN  LOSS EXCESS CoMP Q
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10.50

2.70, TOTAL EXCESS =

13.20, TOTAL LOSS =

TOTAL RAINFALL

MAXTMUM AVERAGE FLOW

TIME

PEAK FLOMW

381.

(HR)

72-HR 16.58-HR  (CFS)
1042. 381. 381.

24-HR
3.67

6-HR

2643,

(CFS)
CINCHES)
(AC-FT)

10.515 10.515 10.515

10.414

522.

s22.

522.

517.

0.93 so !

CUMULATIVE AREA =

414



OPERATION STATION
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT

*** NORMAL END OF HEC-1 ***

05996.01-G(B)-02
ATTACHMENT A

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

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN MAX ] MUM
FLOW PEAK AREA STAGE
010 2643. 3.67 1042. 381. 381.

48 &

TIME OF
MAX STAGE

0.93



4493.00

2247.00 4494 63 0.004938
34577.00 4493.00 4499.19 449066 0.003720 5.50 6289.70 2033.04 0.55
2247.00 4473.00 447424 4474.49, 0.007812 4.01 559.79 505.93 0.67
34577.00 4473.00 4478.27 4478.07 4479.88{ 0.010059 10.49 3204 .96 851.38 0.94
2247.00 4450.00 4451.23 4450.96 445132 0.005896 236 953.10 1549.78 0.53
34577.00 4450.00 4453.40 4452.80 4453.87| 0.005901 5.49 6298.29 2883.59 0.65

g TWYoEnY
20(2)9-10°96650 1€

g1 38ed



Elevation (ft)

PRIVATE FUEL STORAGE FACILITY Plan: Plan 01 2/18/97
Access Road Crossing-6500 ft
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Elevation (ft)

PRIVATE FUEL STORAGE FACILITY Plan: Plan 01
Downstream Road Crossing-3400 fi

2/18/97
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Elevation (ft)

PRIVATE FUEL STORAGE FACILITY Plan: Plan 01 2/18/97
Creek Crossing near site
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Private Fuel Storage L.L.C.

Calculation Package
Volume 11

Private Fuel Storage Facility
Docket No. 72-22

Skull Valley Indian Reservation
Tooele County, Utah



Table 1

CALCULATION PACKAGE -VOL |

Storage Pad Parameters and Storage Cask Stability Calculations:

1. Development of Soil and Foundation Parameters in Support of Dynamic
SSI Analysis
Geomatrix Calculation No. 05996.01-G(P05)-1; 3/31/97; QA Cat. |

2. Deterministic Ground Motion Calculations for Skull Valley, UT
Geomatrix Calculation No. 05996.01-G(P05)-2; 3/31/37; QA Cat. |

3. Storage Pad Analysis and Design
International Civil Engineering Consultants Calculation No. 05996.01- SC(PO17)-1;
6/20/97, QA Cat. |

4 3-D Time Histories for Private Storage Facility
Holtec Calculation No. HI-961556; 11/8/96; QA Cat. |

5. Evaluation of Concrete Pad Target Hardness
SWEC Calculation No. 05996.01-SC-1; 6/9/97;, QA Cat. |

6. Calculation of Holtec Cask Impact Load and Sliding Distance
SWEC Calculation No. 05996.01-SC-2; 6/20/97; QA Cat. |

Geotechnical Calculations:

7. Document Bases for Recommended Values of Dynamic Soil Properties and
Coefficient of Subgrade Reaction
SWEC Calculation No. 05996.01-G(B)-01-2; 6/4/97; QA Cat. |

8. The PMF and the 100-yr Flood Flow at the Access Road Crossing and the
PFSF Site
SWEC Calculation No. 05996.01-G(B)-02-1; 6/17/97; QA Cat. |



10.

11.

12.

13.

14.

CALCULATION PACKAGE - VOL I

Estimate Static Settlement of Storage Pads
SWEC Calculation No. 05996.01-G(B)-03-1; 5/13/97; QA Cat. |

Stability Analyses of Storage Pads
SWEC Calculation No. 05996.01-G(B)-04-1; 5/8/97; QA Cat. |

Document Bases for Geotechnical Parameters Provided in Geotechnical
Design Criteria
SWEC Calculation No. 05996.01-G(B)-05-0; 5/8/97; QA Cat. |

Evaluate the Liquefaction Potential of the Soils Underlying the Proposed Site
SWEC Calculation No. 05996.01-G(B)-06-1; 5/13/97; QA Cat. |

Allowable Bearing Capacity and Static Settlement of Strip and Square
Footings
SWEC Calculation No. 05996.01-G(B)-07-1; 5/19/97; QA Cat. |

Dynamic Settlements of the Soils Underlying the Site
SWEC Calculation No. 05996.01-G(B)-11-0; 5/20/97; QA Cat. |

Meteorological Data and Tornado Probability Calculations:

15.

16.

Tornado Strike Probability Calculation
SWEC Calculation No. 05996.01-E(B)-001; 6/20/97; QA Cat. |

Summary of On-Site Meteorological Data
SWEC Calculation No. 05996.01-E(B)-002; 6/20/97; QA Cat. llI

Radiation Protection Calculations:

17.

18.

Accident y/Qs for the Private Fuel Storage Facility (PFSF)
SWEC Calculation No. 05996.01-UR-1; QA Cat. |

Doses From Hypothetical Loss of Canister Confinement Accident
SWEC Calculation No. 05996.01-UR-2; 6/10/97; QA Cat. |



19.

20.

21.

22.

Postulated Release of Removable Contamination from Canister Outer

Surfaces - Dose Consequences
SWEC Calculation No. 05996.01-UR-3; QA Cat. |

Dose Calculations to Offsite Personnel from Intermodal Transfer Point
SWEC Calculation No. 05996.01-UR-4; QA Cat. |

PFSF Transportation impacts
SWEC Calculation No. 05996.01-P-001; 5/12/97; QA Cat. ll|

Private Fuel Storage SKYSHINE Il ISFSI Dose Rate Calculation (4,000 Casks)
SNC Calculation No. PFS01.10.02.03, Rev. 0; 4/10/97; QA Cat. |



