TRAVERSE MOUNTAIN AREA PLAN
STORM DRAIN

|
P
phifyn i
BROW LERI CITY

ENGINEERING, INC




TRAVERSE MOUNTAIN AREA PLAN
STORM DRAIN

12 June 2012

The Traverse Mountain development is comprised of two nain drainage areas. These arcas, as shown
in Figure One, consist of the Fox Hollow Drainage and the SR-92 Drainage. The Fox Hollow Drainage
flows westerly to an existing 60” culvert under [-15. The culvert has been extended and an energy
dissipater constructed in the Jordan Narrows Regional Drainage Facility. The SR-92 Drainage flows
westerly and southerly to a recently constructed 72" outfall storm drain for Lhe Timpanogos Highway.

The outfall terminal is the Jordan Narrows Facility.

Qutfall Drainage

The drainage from the SR-92 basin discharges into the 72” storm drain. Traverse Mountain’s by
agreement between UDOT and Lehi City has the ability to connect to this storm drain and discharge at
specified flow rates. Traverse Mounlain participaled in the projecl o construct the Jordan Narrows
Regional Detention Facility at the end of the 72" SR-92 outfall line. By the agreement, Traverse
Mountain has 8.1 acre feet of capacity in the 17.1 acre feet constructed in the first pliase. This allows
them to transfer the existing Pond “A” facility offsite. Traverse Mountain also has the right to construct
a second pond consisting of an additional 20 acre feet at the same location. Traverse Mountain will
have to disconnect the existing pond “A” detention and connect it to the 72" storm drain at the Adobe
Way location. The existing 36" storm drain in Adohe Way will need to be connected to the existing

Bull River Ditch crossing of 1-15 which connects to the 36" starm drain in the west frontage road.

Drainage Analysis

The concept plan was modeled in WMS software using a hec-1 model to estimate drainage flow for the
development. The rainfall data used is provided in the appendix. A rainfall depth of 2.52 inches for the
100 year event, 2.30 inches for the 50 year event and 1.79 inches for the 10 year event were used in the

modeling.

The estimated peak flows for the development can be found on Figure 1. The analysis calculated the
allowable discharge rates for the project. The discharge rates were determined to be 0.4 cfs/acre for
residential and commercial for the SR-92 drainage area and the allowable discharge will be based upon
a c-factor of 0.53 for a 50 year event for the Fox Hollow drainage basin, as seen in Figure 2. Onsite
detention will be required for projects exceeding this discharge rate for a 100 year design event. The
developer will be responsible for meeting the city’s requirement for detention of 0.2 cfs/acre based upon
the 100 year event. The detention will be provided in both onsite facilities and offsite facilities (Lambert
and Jordan Narrows Ponds). The developer will construct the onsite detention determined from the
difference on the allowable discharge rate and the city's 0.2 cfs/acre discharge. The developer will also

construct the offsite detention as it is needed for the project.
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The following is an example for Easl Canyon Al-Ad:

Required detention based upon 0.2 cis/acre: 76,248 cubic feet.
Required detention based upon 0.4 cis/acre: 58,176 cubic feet.
Require offsite detention (Difference between 0.2 and 0.4): 18,072 cubic feet
Offsite detention has been provided with the balance required onsile to hold to these flow rates.

An analysis of the proposed developable area was performed using the rational method to estimate the

required detention voluines. Resulls are shown in the attached detention tables. The foliowing c-factors

were used:

Soil Group € Soil Group D
Land Use C-Factor Range C-Factor Used CN Range CN Used CN Range CN Used
Native Open Space .10 10 55-59 57 61-65 63
Parks/Cut slopes/Landscaping .20 .20 72-76 74 78-82 BO
Low Density (1-4) 34-.47 Al 79-83 81.0 84-87 85.5
Medium Density (4,1-6) 47-.59 .53 83-88 85.5 87-90 88.5
High Density (6.1-20) .59-.70 .64 88-91 89.5 90-93 91.5
Churches/Schools (70% imp.) .69 .69 84-88 86 91-95 93
Commercial {85% imp.) B0 .80 93-95 94 95 95
Roads/Impervious 90 90 95 95

The development will require approximately 75.49 acre-feet of detention. The following is an estimate
of where it will be distributed.
Total Req. Constructed  Proposed

Jordan Narrows 26.50 AF 8.10 AF 18,40 AF
Lambert 10.00 AT 10.00 AT
On Site Storage 35.22 AF 5.28 AF 2994 AT
TOTAL 75.49 acre-feet

Storm Drains

The SR-92 basin will have storm drains designed for the 10 year event as per Lehi City Standards. Pipes
will meet the requirement of Section 9.07 of the Lehi Design Standards. The maximum 10 year event
will not exceed the agreed discharge into the 72" storm drain. Detention will be required to control the
flows from developments draining to the 72" storm drain. This will be done by the discharge rates as

shown on Figure 1 and as follows:

Adobe {(9C): 109 CFS Murdock Canal (11C):  62.8 CFS
Rail Road (10C): 72.7 CES§ Perry (13C): 22.6 CES .
Existing Bull River Bore 50.0 CFS D E @ E—? ﬂ\:’y E
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The master plan storm drains are shown in Figure 3. These storm drains must be inslalled with
developments or as soon as the existing downstream capacity is exceeded. The schedule of when the
storm drain lines need to be installed is shown on Figure 3. The plan requires several major pipes to be
installed. The removal of pond “A” will require Lthe inslallation of several storm drain lines as shown on
Figure 3. A 36” line will need to be installed south of the Murdock Corridor and a 42” line (parallel in
sections) will need to be installed under the canal along Cabella’s Blvd. to the Adobe corridor.

Central Canyon will have the main storm drain pipe designed for the 50 year event. The existing storm
drain has a capacity of approximalely 200 CFS. The outfall from the Lainbert basin will be limited to
325 CFS maximum flow with discharge into the Jordan Narrows facility. A parallel storm drain
construction of 48” and 60" pipe will be constructed along Traverse Min. Blvd. to the Lambert
Detention Facility. A connection from Chapple Ridge to Fox Canyon will also be required to separate

the Chapple Ridge system into parts.

Mass Grading

Mass grading operations will be detained to 0.1 CFS per acre of disturbed ground or higher as
determined by the City Engineer during all construction phases to control erosion and sedimentation of
downstream facilities. A complete Storm Water Pollultion Prevention Plan {SWPPP) will also be
developed to include Best Management Practices (BMPs), for erosion and revegitation of slopes and

pads.
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M.W. Brown Engineering

5125/2012

Proposed Plats Required Detention

Traverse Mountain Overall System
M.y 74, 2012
West Canyon Acres Required Detention ~ Onsite Detention  Lambert ! Jordan Landing
Cr Acre-Ft CF Acre-Ft Acre-Ft | Acre-Ft
A1-A3 16.0 44,280 102 8,784 020 0.00 ! 0.81
B1-B2 5.1 12,888 030 0 000 - 000 0.30
c1-c2 15.8 42,768 |  0.98 8712 ° 020 , 000 0.78
D1 5.7 18216 042 38160 . 009 | 000 0.33
E1-E2 140 | 37,044 ' 085 7,704 ' 018 0.00 0.67
F1-F3 15.5 27,120 | 0.4 0 0.00 0.00 0.64
Totall 72.1 | 182916 : 4.20 29,016 0.67 0.00 3.53
Required Detention  Onsite Detention | Lambert | Jordan Landing
Central Canyon | Acres cE | AcdeRt CE | Acreft | Acre-ft Acre-Ft
A1-A2 10.3 22,824 052 0 i 000 0.00 0.52
B 7.0 17,676 041 o | 000 0.00 0.41
c 5.7 14,400 033 0 ., 000 0.00 0.33
D1-D2 10.4 23,076 053 | 0 0.00 0.00 0.53
E1-E2 15.0 34,200 0.79 0 000 | 000 0.79
F1-F3 15.2 28,116 0.65 0 000 :  0.00 0.65
G1-G2 104 23,076 0.53 0 0.00 ;| 0.00 0.53
H-H2 ) 9.9 23,184 053 0 0.00 0.00 0.53
11-12 B 84 19,152 044 0 0.00 0.00 0.44
J1-32 14.4 41,616 096 7,920 0.18 0.00 0.77
K1-K2 9.9 | 26,208 0.60 | 5472 0.13 0.00 0.48
12 B i 145 | 41,040 094 , 8892 0.20 0.00 0.74
. 40 | 12,780 029 | 2,700 0.06 0.00 0.23
N{PublicPark} | 12 | 756 002 . 0 | 000 0.00 . 002
Total| 136.3 | 328,104 7.53 | 24,984 0.57 0.00 6.96
|Required Detention = Onsite Detention | Lambert | Jordan Landing
East Canyon Acres CF | Acre-Ft CF Acre-Fi Acre-Ft Acre-Ft
A1-Ad | 253 76248 | 175 | s8176 | 134 | 000 | 041
B2 | 80 | 28764 | 066 | 22284 | 051 | _ 000 015
c1-c2 19.3 38,088 087 | 28134 0.65 000 | = 023
D1-D6 | 594 | 109,908 252 | 80,730 1.85 | 0.00 067
Totali 113.0 | 253,008 5.81 | 189,324 4.35 0.00 1.46
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M.W. Brown Engineering a/25/2012

Proposed Plats Required Detention
Iraverse Mounlain Overal System
Muay 24, 2017
o . | ' Required Detention  Onsite Detention  Lambert : Jordan Landing |
Perry Properties E Acres F ((IIF ~ Acre-Ft CF . Acre-Ft " Acre-Ft ; Acre-Ft 8
A1-A2 349 ; 83808 192 62982 , 145 000 0.48
81-82 28.4 r 66,456 1.53 49,842 114 000 0.38
C 69.7 | 222,804 511 172,620 - 39 ' 000 | 1.15
D 256 | 8188 | 188 63396 . 146 , 000 ! 0.42
Private Park 104 | 6552 ¢ 015 3,915 L 009 000 1 0.06
Total! 169.0 461,448 1059 352,755 810 .  0.00 | 2.50
. - Required Detention  Onsite Detention - Lambert ! Jordan Landing
River Bend Acres { CF | Acre-Ft - CF ' Acre-Ft i Acre-Ft i Acre-Ft
A ] 9.8 f 24,732 057 0 000 © 057 ! 0.00
B 145 | 46368 ! 106 . 9792 . 022 | 000 : 0.84
C 23.8 ’ 76,068 | 175 16020 ; 037 , 000 1.38
D 57 | 18216 . 042 386 ; 009 | 033 | 0.00
E 189 | 47700 | 110 o | o000 | 000 | 110
F 16.0 | 40392 : 093 0 . 000 | 093 ! 0.00
Total 88.7 . 253,476 5.82 29628 | 0.68 1.83 | 3.31
| Required Detention = Onsite Detention | Lambert | Jordan Landin
Non-Canyon Acres J CF \ Acre-Ft : CF ! Acre-Ft ; Acre-Ft Acre-Ft &
Church o 3.4 14,184 033 5616 0.13 0.00 0.20
A 8.1 25,384 0.59 . 5436 0.12 0.00 0.47
, o 6.5 20,772 048 | 4,356 0.10 0.00 0.38
- - 3.3 8,316 019 . 0 0.00 0.00 0.19
b Tl | 1m2 | om0 | oo | oo 003
Total| 21.9 70,668 1.62 ? 15,408 0.35 0.00 1.27
. ~ Required Detention ' Onsite Detention | Lambert | Jordan Landin
Commercial Acres CF | AcreFt | CF | AceFt Acre-Ft Acre-Fi &
PublicPark | 96 ; 6048 | 014 3609 | o008 | ©OO ;006
Highway Comm. | 94 | 39240 | 0S80 | 32472 . 075 . 9.00 . bl |
Highway Comm. | 7.3 30492 | 070 | 2523 | 058 | 00O | = 012
Highway Comm. 6.7 27,972 | 064 | 23140 | 053 | 000 | 011 |
Highway Comm. 7.8 32,580 075 | 2694 | 062 | 000 | = 013
Highway Comm. i48 | 61,812 | 142 | 51,156 117 | 000 | 0.24
Highway Comm. | 25 | 10440 | 024 | 8640 020 | 000 0.04
Highway Comm. 114.6 | 478,584 10.99 | 396,072 9.09 0.00 _ 1.89
Highway Comm. 27.3 114,012 2.62 94,356 2.17 0.00 0.45
He. ] 18 7,524 017 | 6,228 0.4 000 | 0.03 |
HC 3.1 12,960 030 | 10,728 0.25 0.00 0.05
Totall 204.9 | 821,664 18.86 | 678,601 | 15.58 0.00 3.28
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Hydraflow Rainfall Report

Hydraflow Hydrographs by Intelisolve v5.23

Friday, Apr 22, 2011

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period ——M 7 —————— o ——— R
(Yrs) B D E (N/A)
1 0.0000 0.0060 6.0000 e
2 0.0000 0.0000 0.0006 | e
3 0.0000 ©0.0000 0.0000
5 0.0000 0.0000 0.0000 s
10 32.9029 9.5000 0.8549 R
25 0.0000 0.0000 0.0000
50 47.8118 8.9000 0.8330 v
100 61.8434 9.3000 0.8479 | -
File name: lehitraverse.IDF
Intensity = B/ (Tc + D)*E
Return Intensity Values (in/hr}
Period
(Yrs) Smin| 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 6.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 3.34 2.60 214 1.82 1.59 1.42 1.28 1.17 1.08 1.00 0.93 0.88
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50 5.35 4.14 3.41 291 2.55 227 2.05 1.88 1.73 1.61 1.50 1.41
160 6.48 5.03 413 3.53 3.09 275 248 227 2.09 1.94 1.81 1 .7'0J

Te = time in minutes. Values may exceed 60.

Precip. file name: Lehitraverse.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 1.08 1.33 0.00 1.58 179 | 208 | 230 | 252
SCS 6-Hr 0.76 0.94 0.00 1.14 1.32 1.58 1.82 2.07
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hurff-2nd 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 | 0.00 0.00 .00 0.00 0.60 0.00 | 0.00
Custom 0.00 0.00 0.00 0.60 0.00 0.00 0.00 0.00

/

/

(



Precipitation Frequency Data Server

NOAA Atlas 14, Volume 1, Version 6

Location name: Lehi, Utah, US*
Coordinates: 40.4373, -111.8674
Elevation: 4978ft*

* source; Goggle Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Page 1 ol 4

Sanja Perica, Sarah Dietz, Sarah elm, Lillian Finer, Kazungu Maliaila, Doboraly Marin, Sandra
Pavlovic, Ishanl Roy, Carl Trypaluk, Dale Unruh, Fengiln Yan, Michae! Yekla, Tan Zhao, Geolfrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NCAA, Nalional Waalher Servico, Silvor Spring, Maryland

PF_tabular | PF_graphical [ Maps & aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’
Durati Average recurrence interval{years)
uration
1 | = [ 5 [ 10 ][ 25 | s0 || 100 | 200 | 500 1000
5-mi 0.128 0.162 0.223 0.279 0.366 0.447 0.541 0.652 0.830 0.992
~MiN - 0 112-0.148)|(0.143-0,188)|[(0.195-0.259) |(0.241-0.324) (0. 308-0.429) | |(0.366-0.528)|(0.430-0,547)||(0.489-0.792)||{0.602-1.03) |0.684-1.26)
10-min 0.185 0.247 0.338 0.424 0.557 0.681 0.824 0,993 1.26 1.51
- (0.171-0.226)(( (0.217-0.287)|((0.297--0.394)|(0.366-0.493)||{0.469-0.652)||(0.558-0,804)||(0.655-0.984)| | (0.760-1.21) ||(0.917-1.57)| (1.05-1.92)
15-min 0.242 0.306 0.421 0.526 0.680 0.844 1.02 1.23 1.57 1.87
(0.212-0.280)((6.270-0.355)||(0.368-0.488)|(0.454-0.611) |[{0.581-0.809)(|(0.692-0.996)|| (0.812-1.22) |[ (0.942-1.49) || (1.14-1.95) || (1.30-2.38)
30-mi 0.325 0.413 0.567 0.708 0.929 1.14 1.38 1.66 211 2,52
M 10 285-0 377)||(0.353-0.478)[{0.425-0.657)([(0.611-0.823)|| (0.783-1.09) || (0.931-1.34) || (1.09-1.64) || (1.27-2.00) || (1.53-262) || (1.75-3.20)
60-min 0.403 0.511 0.701 0.876 1.15 1.41 1.70 2.05 2.61 3.12
- (0.353-0.466)||(0.449-0.592)](0.613-0.813)| (0.756-1.02) [ (0.969-1.35) || (1.15-1.66) || {1.35-2.03) || (1.57-2.49) || (1.90-3.25) || (2.17-3.97)
2.h 0.503 0.630 0.823 1.00 1.29 1.56 1.87 2.24 2.83 3.37
~nr (0.456-0.57 1)(|(0.566-0.712)||(0.735-0.932)(| (0.887-1.14) || (1.12-1.48} || (1.31-1.79) || {1.53-2.16) || (1.76-2.66) || (2.11-3.46} || (2.40-4.21)
3-hr 0.582 0.720 0912 1.09 1.37 1.61 1.91 2.26 2.85 3.38
'(|(0:5631~0.649)(|{0.658-0,801)|| (0.827-1.01) || (0.979-1.21) || (1.21-1.53) || (1.38-1.82) ([ (1.60-2.19) (| (1.84-2.89) || (2.21-3.49) (| (2.62-4.26)
6-hr 0.762 0.936 1.14 1.32 1.59 1.82 2.07 2.38 295 344
T [|[@706-0.829)|| (0.866-1.02) || (1.05-1.25) || (1.22-1.45) || (1.44-1.75) || (1.61-2.01) || (1.81-2.32) || (2.03-2.71) | (244-3.53) || (2.77-4.30)
12-hr 0.967 1.18 1.43 1.64 1.95 2.20 2.46 2,76 3.23 3.62
{0.893-1.05) || (1.09-1.29) || (1.32-1.56) ([ {1.50-1.80) || (1.76-2.14) || (1.96-2.44) || (2.16-2.78) || (2.38-3.14) || (2.71-3.76) |[ (2.96-4.33)
24-hr 1.08 1.33 1.58 1.79 208 2.30 252 2.78 3.26 3.65
(1.01-1.18) || (1.24-1.43) || (1.48-1.70) || (1.68-1.92) || (1.94-2.23} || (213-2.46) || (2.33-2.79) || (2.53-3.17) ||(2.78-3.79) || (2.99-4.37)
2d 1.28 1.57 1.87 212 245 271 297 3.23 3.57 3.83
“8Y | (1.20-1.37) || (1.47-1.68) || (1.75-2.00) || (1.98-2.28) || (2.29-2.62) || (252-2.69) || (275-3.47) || (2.97-3.46) || (3.25-3.86) || (3.48-4.42)
3-d 1.40 1.71 204 2.32 2,70 299 3.29 3.60 4.00 4.31
AY || (1.30-1,50) || (1.59-1.84) || (1.80-2.20) || (2.18-2.49) || (2.51-2.90) || (2.77-3.22) || (3.03-3.54) || (3.29-3.88) || (3.63-4.35) |[ (3.89-4.83)
A-da 1.51 1.85 222 2,52 2,95 3.28 3.62 3.96 4.43 4.80
Y (1.40-1.64) || (1.72-2.01) || (2.08-2.39) || (2.34-2.72) (| {2.72-3.18) || (3.02-2.54) || (3.32-3.92) (| (3.61-4.30} || (4.00-4.83} || (4.30-5.25)
7.d 1.79 2,19 261 2.96 3.43 3.80 4.16 4.53 5.02 5.38
gay | (1.65-1.94) || (203-2.36) || (242-2.82) || @74-3.20) || (3.17-3.71) || (3.50-4.10) || {3.82-4.50) || (4.94-4.91) || (4.54-5.46) || (4.85-5.88)
10-d 2.01 2,46 292 3.29 3.78 414 4.49 4.84 5.28 5.81
03y | t1.86-2.17) || (2.28-2.86) || (2.72-3.15) || (3.08-3.54) || (3.50-4.08) || (3.92-4.45) || (4.14-4.84) || (4.45-6.22) || (4.83-572) {5.10-6.09)
20-da 265 3.25 3.83 4.29 4,87 5.28 5.68 6.06 6.52 6.84
¥ Il (245-2.85) || (3.00-3.50) || (3.55-4.13) || (z.98-4.61) || (4.50-5.23) || (s.99-5.68) || (525-6.11} || (5.58-6.52) || (5.99-7.08) || (8.26-7.40)
30-da 3.19 3.90 4,59 5.13 5.82 6.33 6.81 7.27 7.85 8.26
¥ || (2.95-343) || (3.62-4.20) || (4.25-4.94) || (2.76-5.51) || (5.40-6.25) || (5.85-6.80) || ©.29-7.34) || (6.70-7.85) || (7.20-8.50) (7.55-8.97)
45-da 3.96 4,84 5.68 6.33 7.16 7.75 8.31 8.84 9.47 9.91
¥ || (2.69-4.26) || (4.51-5.21) || (5.30-6.10) || (5.90-6.70) || (s.67-7.67) || (7.21-8.30) || 7.72-8.91) || (B.19-9.49) || (8.76-10.2) (9.13-10.7)
60-d 4.69 5.74 6.72 7.47 8.42 9.10 9.73 10.3 11.0 11.5
AAY || (4.37-5.00) || (5.34-6.17) || (626-7.20) || (8.97-8.01) || (7.84-9.03) || (8.48-9.75) || (9.04-10.4) || (9.57-11.1) || (10.2-11.9) (10.6-12.4)
! Precipitation frequency (PF) estimates in 1his lable are based on frequency analysis of partial durafion series (FDS).
Numbers in parenthesis are PF estimales at lower and upper bounds of the 90% confidence interval. The probability t reecigitation frequency estimates {fora
duration and average recurrence interval) will be greater than the upper bound (or less than the [ower bound) is 5%. Esfafes at g@nﬁrﬂ t gLl
probable maximum prectpitation (PMP) estimates and may be higher than currently valid PMP values. ' 7 [ Li
Please refer to NOAA Aflas 14 document for more information.

hl

Back to Top
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Precipitation Frequency Data Sevver Page 2 of 4

PF graphical

PDS-based depth-duration-frequency {DDF) curves
Coordinates: 40.4373, -111.8674

Average recymence
interval
(years)

Precipitation depth {in)

30-dayi....

12

—

£ Duration

€L

et

& ~ E4min — 2-day

'g == {(HmMIN -— 3-day

8 15-min — 4-day

% e IO - T-day

i) — §0-min ~—= 10-d¢

E - 2-hr — 20-da
— J-ht = 30-da
— G-hr oo 45-8¢
wmem 12-01 e BO-G2

- 24-hr

500 1000

Average recurrence interval {years}

NOAAINWSOHD/HDSC Created {GMT}: Fri Apr 22 19:49:49 2011
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Precipitation Frequency Data Server

PF tabular

NOAA Atlas 14, Volume 1, Vorslen §

Location name: Lehl, Utah, US*
Coordinates: 40.4373, -111.8674

Elevatlon: 4978t
* source” Googla Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Porica, Sarah Dielz, Sarah Heim, Lillian Hiner, Kazungu Maftaria, Debarah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michaal Yekla, Tan Zhao, Gealfray
Bonnin, Danial Brewer, Li-Chuan Chen, Tya Parzybok, John Yarchean

NOAA, National Wealher Service, Silvar Spring, Maryland

PF_tabular | PF_graphical | Maps & aerials

Page 1 of 4

—

[

Average recurrence interval{years)

Ij PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)!

~

Duration

1]

TE

[ s

10

I

[ 25

[ 50 | 100

[ 200

[ 500 |

[ 1000_J

5-min

10

1.54
(1.34-1.78)

147
{1.03-1.38)

-min

—

1.94 268 [
(T,?2~2.26)J (2.34-3.11)

3.3
(2.83-3.89)

(3.70-5.15)

B

5.36
30-6.34)

7.82
{5.99-9.50)

G.49
(5.16-7.76)

9,96
(7.22-12.4)

1.9
(8.27-15.1)

‘ 1.48
{1.30-1.72)

2.03
(1.78-2.36)

2.54
{2.20-2.96)

3.34
(2.81-3.91)

s
|

4,09
(3.35-4.82)

| 596
(4.56-7.23)

494
{3.93-5.90)

7.58
(5.50-9.43)

9.06
(6.29-11.5)

0.5968

15-min || 4451 12)

1.22
{1.08-1.42)

1,68
(1.47-1.95)

210

l . 0.650
30-min |l 570-0.754)

0.826
(0.726-0.956)

143
{0.990-1.31)

1.42
(1.22-1.85)

{1.82-2.44) J

2,76
(2.32-3.24)

3.38

E‘n*a_sa)

482
(3.77-5.98)

4.09
(3.25-4.88)

6.26
{4.55-7.79)

7.49
(5.20-9.52)

1.86
(1.57-2.18}

227
{1.86-2.68)

2.75
J (2.19-3.28)

3.32
(2.54-4.03)
|

0.403
{0.353-0.486)

|
0.511
(0.449-0.592}

0.701
(0.613-0.813)

0.876
{0.756-1.02)

4,22
(3.06-5.25)
I

5.04
(3.50~6.41)

1.15
{0.968-1.25)

1.41
(1.15-1.66)

2.05
(1.57-2.49)

170
{1.35-2.03)

( 2,61

3.1

2 ’
(2.17-3.97)

0.252
(0.228-0.286)

0.315 |
(0.283-0.356)

0412
(0.366~0.466)

0.501

(0.444-0.569)

0.6486
{0.558-0.738)

0.779
(0.656-0.897)

1.12
{0.876-1.33)

0.936
(&752-1.09@

1.69
(1.20-2.11)

0.194
(0.177-0.218)

0,240
(0.219-0.267)

0.304
(0.275-0.338)

0.127
(0.118-0.138)

4

(0.326-0.404)

0.362 .

0.455
(0.401-0.510)

0.536
(0.453-0.607)

0.636 0.753
30)||(0.613-0.898}

0.156
(0.145-0.171)

0.191
{0.176-0.208)

0.221
(0.203-0.241)

0.266
(D.240-0.292)

(0.270-0.335)

0.303

(0.534-0.7
(0.302-0.388)

{1.90-3.25)
0.947

1.42
(1.05-1.73)
(0.736-1.18)

113
(0.839-1.42)

0.492
(0.407-0.589)

0.575

(0.463-0.718)

0.0380
{0.074-0.087)

0.098
(0.091-0.107)

0.119
(0.109-0.130)

0.136
(0,125-0.149)

0.162
(0.146-0.978)

(0.163-0.202)

0.182

0.293
(0.340-0.452)
0.229
(01970260}

0.346
0.204
{0.179-0.229)

0.268
(0.226-0.312)

0.300
(0.246-0.359)

24-hr

0.045
(0.042-0.048)

0.055
{0.052-0.059)

0.066
(0.062-0.071)

0.075
(0.070-0.080)
| I

0.087
(0.081-0,093)

0.027

2-day |0 025-0.029)

0.033
{0.031-0.035)

0.039
(0.036-0.0

:J

0.044
(0.041-0.047)

0.051
(0.048-0,055)| ({00

(0.089-0.103)

0.096

0.1186
(0.105-0.132)

0.105
(0.097-0.116)

0.136
(0.116-0.158)

0.152
(0.124-0.182)

0.056
52-0.050)

0.067
{0.082-0.072)

0.062
(0.057-0.066)

‘ [ 0.019
3-day |l 015-0.021)

0.024
(0.022-0.026)

0.023
(0.026-0.031)

4-day

0.016 |
(0.015-0.017)

|

0.019
(0.018-0.021)

0.032
(U.O3U~0.035).

0.023
(0.021-0.025)

0.026

(0.024-0.028)

0.074
(0.066-0.080)

0.080
(0.072-0.092)

0.037
(0.035-0.040)

(0.038-0.045)

0.042

0.046

0.050
(0.042-0.048)

(0.046-0.054)

0.056
(0.050-0.060)

0.060
(0.054-0.067)

0.031
(0.028-0,033)

(0.031-0.037)

0.034

0.0M1
(0.038-0.045)

0.038
(0.035-0.041)

0.046

(0.042-0.050}

0.050
(0.045-0.055)

0.011

7-day | 010-0.012)

0.013
(0.012-0.014)

0.016

(0.014-0.017)

0.018
(0.016-0.019)

0.020
(0.019-0.022)

0.023
(0.021-0.024)

0.025
(0.023-0,027)

0.027
{0.025-0.029)

[ 0.030 J
{0 2)

0.032
(0.029-0.035)

0.008

10-day [l 50570.008)

o

0.010
010-0.011)

0.012
{0.011-0.013)

.014

0
(0.013-0.015)

0.016
@15—0.017)

(0.016-0.019)

0.017

0.018
{0.017-0.020)

0.020
(0.018-0.022)

027-0,03
(0.020-0.024)

0.023
(0.021-0.025)

0.006

2 [(;.oos-o.uoa)

0-day

—

.007
(0.006-0.007)

(0.007-0.008)

0.009
(0.008-0.010),

0.010
{0.009-0.0% 1)

|

(0.010-0.012)

0.011

0.012
(0.011-0.013)

0.613
(0.012-0.014),

0.022
0.014

(0.012-0.015)

0.014
(0.013-0.015)

0.004

@04—0.005)

30-day

o

0.005
005-0.008)

’(:.006-0.007)

0.008

0.607
(0.067-0.008)

0.008
(0.007-0.009)

(0.008-0.009)

0.009

0.009

(0.009-0.010)

0.010
(0.009-0.011)

0.011
{0.010-0.012)

0.011
(0.010-0.012)

45-day

0.004
{0.003-0.004)

0.004
(0.004-0.005)

@oosfo.nos)

0.005

0.006
{0.005-0,008)

0.007
{0.006-0.007)

(0.007-0.008)

0.007

0.008
(0,007-0.008)

0.008
(0.008-0.,008)

0.009
(0.008-0.008)

0.009
(0.008-0.010)

0.003

80-day ||g.003-0.009)

0.004
04—0.00&'

0.005
(0.004-0.005)

0.005
(0.005-0.006)

0.006
(0.005-0.006)

(0.006-0.007)

0.008

0.007 0.007

{(0.006-0.007)

(0.007—0.0@”(0.0

0.008
07-0.008)

0.008
(0.007-0.009)

' Precipitation frequency (PF) estimates in this lable are based on frequency analysis of pariiat duration series (PDS).

Numbers in parenthesis are PF estimates al lower and upper bounds of the 90% confidence intarval, The probabilify that precipitation frequency esfimates (for a given
duration and average racurrence interval) will be greater than the upper bound (or Jess (han the lower bound) is 5%. Estimates at upper bounds are not checked against
prokable maximum precipilation (PMP) estimates and may be higher than currently valid PMP vajues.

|Please refer to NOAA Allas 14 document for more information.
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PF graphical

PDS-based intensity-duration-frequency (IDF) curves
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AGREEMENT
For _
LEHI CITY DETENTION & STORM DRAIN FACILITIES AT PILGRIM’S LANDING
Between
LEHI CITY and PILGRIM’S LANDING, LLC and
MOUNTAIN HOME DEVELOPMENT CORPORATION

WHEREAS, Lehi City owns an existing 8.10 acre foot detention basin (the “Traverse Mountain Detention

Basin"} on a 9.46 acre parcel located in the Traverse Mountain Development (Parcel No.: 53:257:0001) {the
“Development Property”);

WHEREAS, Lehi City owns and maintains an existing detention facility (the “Pilgrim’s Landing Detention

Basin") along the western edge of the Pilgrim's Landing, LLC property, and has already purchased an additional
1.15 acres of adjacent property from Pilgrim's Landing, LLC;

WHEREAS, Lehi City is currently in the process of designing and constructing a 72-inch storm drain and
detention basin along and in property owned by Pilgrim’s Landing, LLC;

WHEREAS, Lehi City desires to acquire additional land from Pilgrim’s Landing, LLC to upgrade and
increase the Pilgrim’s Landing Detention Basin’s capacity to serve the residents of Lehi City, drainage from I-15,
SR-92, and Traverse Mountain Develepment (including replacement of the Traverse Mountzin Detention Basin),
and to provide a multi-use facility; and

WHEREAS, Mountain Home Development Corporation desires to acquire from Lehi City the

Development Property for commercial development purposes, and Lehi City is willing to convey such property to
Mountain Home Development Corporation on the terms and conditions set forth herein.

NOW THEREFORE, in consideration of the foregoing premises and the mutual promises contained herein,
the Parties hereto agree as follows:

1. Pilgrim's Landing, LLC will sign a Special Warranty Deed to Lehi City for the property needed to increase
the area of the Pilgrim's Landing Detention Basin to approximately 18.75 acres. (See attached Exhibit A.)
The price of the sale will be $2,850,000,00,

2. Lehi City will pay Pilgrim's Landing, LLC $200,000.00 to be applied toward the total purchase price,
reducing the amount owing to $2,690,000.00. In consideration of Mountain Home Development
Corporation being able to purchase the Development Property, it agrees to pay to Pilgrim’s Landing, LLC
the balance of the purchase price ($2,690,000.00), to be evidenced by a Promissory Note from Mountain

Home Development Corporation in favor of Pilgrim's Landing, LLC, secured by tap@ﬁj{l,&‘,ﬁ@
on the Development Property in favor of Pilgrim's Landing, LLC.

JUN 12 2012
| I\

Lo CiTY




3.

10,

Lehi City will construct a detention basin on the property purchased from Pilgrim's Landing, LLC with a
capacity of 17.1 acre feet, and upon completion thereof Lehi City will decommission the detention basin
on the Development Property.

Lehi City will sign a Special Warranty Deed to Mountain Home Development Corporation for the 9.46
acre parcel (County Parcel No.: 53:257:0001, see attached Exhibit B) per the Area Plan Note #4, page 1 on
the concept plan approved by Lehi City on November 18, 2008 which shall be used for commercial
purposes only as generally described in the Area Plan,

Mountain Mome Development Corporation will execute a promissory note and a first-position trust deed
on the 9.46 acre parcel in favor of Pilgrim's Landing, LLC with the following terms:

a. The promissory note shall be in the principal amount of $2,690,000.00, plus interest at the rate of
7% per annum.

b. Annualinterest payments of $188,300.00 shall be due on each anniversary date of the Promissory
Note, and all unpald principal and accrued interest shall be due on the 3rd anniversary of the
Promissory Note,

¢. The Trust Deed on the Development Property shall be in the amaount of $2,690,000.00, plus
accrued interest, with a 3-year maturity date.

d. Mountain Home Development Corporation’s obligations under the trust deed will be recourse
only to the property encumbered by the trust deed.

e. If Pilgrim's Landing, LLC and/or its successors and assigns forecloses on the trust deed and
acquires ownership of the 9.46 acre parcel, all owners of the parcel will hold the parcel subject to
the Traverse Mountain Area Plan and CC&R’s, all as in effect from time to time,

Lehi City will own and agrees to diligently proceed to build and maintain the new storm drain and
detention facility to be built on the property purchased from Pilgrim’s Landing, LLC.

Mountain Home Development Corporation will expand at its own cost the new storm basin to 37 acre feet
in the future as capacity is needed.

Mountain Horme Development Corporation will provide the trust deed in form and substance acceptable
to Pilgrim’s Landing, LLC in its sole discretion.

Lehi City will provide all legal documents for the Special Warranty Deeds in form and substance
acceptable to the grantees of such Special Warranty Deeds.

The grantors of the Special Warranty Deeds shall provide at their cost an ALTA standard owner’s policy
insuring title to the subject properties, respectively, with only such exceptions as may be approved by the

grantees. D E@ E HVE
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11, Lehi City, Pilgrim’s Landing, LLC, and Mountain Home Development Corporatien agree to close with
Affiliated First Title Company, 321 East State Road, American Fork, UT 84003, Attention: Marnae

Ballantyne.

Signed:

7’
Lehi City

%m/

/ U
(,ﬁ» /JML ,-% @ [T

%%\J

s Landmg. LLC

Attest

@&Qw

Mountain Home Development Corporatlon
By Ted Heap, CEOQ

L2 s

Date

"Z/,?V/ /0

Date

7!&:«/ P

Date

/7%

Date

Lehi City Mayor
Title

City Recorder
Title

Manager
Title

CEO
Title
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PILGRIN'S LANDING TO LEHI GITY

EXHIBIT "A"
Beglnning at a which is Soulh 200,00 feet and Wesl 1.41 feel from Lhe
West Quarter Comer of Seclion 25, Township 4 Soulh, Renge 1 West, Salt
Lake Base and Maridlan, thence Nosih 32°45'69" Sast 9222 [eet; lhence
Soulh 72°25'09" East 437.66 feel: lherce Soulh 7°55'43" Wesl 759,90 fee!;
lhence Marlh B6°39'12* West 452,61 leet; lhenca South 54°34'41" Wesi
BU7.54 feal; Lhenca Norh 28°48'28° West 166.97 feet; thence South
89°02'10" Eas{ 87.83 leal; thenca Narth 49°36'21" West 224.79 faat;
(hence Morth 72°17'39" East 30.80 feet; thence North 156°45'15" Wesi(
50,00 leet; thence Soulh 79°36'59" Easl 90.31 fael; thence North 61417'58"
Essl .14 leet; Lhence Soulh 83513715 East 147.42 feet ta (he paint of
curvature; thence along an arc 64,69 feet to the left, having a radius of
85.00 feel, through a centrail angle of 43*36°28". Ihe chord of which bears
Norih 6B™58'34” West 53,4 leal; (henca North 47°10'23" Easl 160,32 feet;
thence North 37°03'08" West 279.53 leel; thence Norh 48°49'11” East
836.04 feel to the point of Beglnning.

Conlains 18.53 Acres mors or less,
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Exhibit “B”

Lehi City to Traverse Mountain

Lot 1, Plat A, Traverse Mountain Subdivision.

Area = 9,455 acres
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VERSION 4.0.1E

RUN DATE

THIS PROGRAM REPLACES ALL PREVIOUS VERSICNS OF HEC-1 KNOWN AS HEC1
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HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
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HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITION OF -AMSKEK-~ ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP B81.
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

HL1
=1
[e]

19

DESIRED CALCULATION INTERVAL

ID....... ... 2.0, 3...
ID HEC-1 Analysis using WMS
ID 10 year devloped flow

ID MAY 2012

IT 10 07MAYD9 0

Io 3

IN 6 07MRYOS 0

Jp 1.79 10.0

* typeII-24hour

PC 0.0 0.001 0.002 O
PC 0.0105 0.0116 0.0127 ©
PC 0.022 0.0232 0.0244 0
PC 0.0345 0.0358 0.0371 ©
PC 0.048 ©.0494 0.0508 ¢©
PC 0.0863 0.0c646 0.0662 O
PC 0.08 0.0818 0.082¢ O
PC 0.099 0.101 0.103 0
BC 0.12 0.1223 0.1245 ©
PC 0.147 ©.150z 0.1534 ©
PC 0.181 0.1851 0.189%5 O
BC 0.235 0.2427 0.2513 0
BC 0.663 0.682 0.6988

SINGLE EVENT DAMAGE CALCULATION,
LOSS RATE:GREEN AND AMPT INFILTRATION

HEC-1 INPUT
P 5
130

L0031 0.0041
L0138 0.015
.0256 0.026€9
.0384 0.0398
.0523 0.0538
.0679 0.069%6
L0855 0.0874
L1051 0.1072
L1271 0.1296
.1566 0.1598
.1941 0.1989
.2609 0.2715
0.713 0.7252

SO0 O0 00 OO0

.0051
.0161
.0281
.0411
.0553
.0712
.0892
.1093
L1323
0.183
0.204
0.283
0.735

L0062
L0173
L0294
.0425
.0568
0.073
0.0912
0.1114

0.135
0.1663
0.2094
0.3068
0.7434

OO OO0

[=NeRBsNoNoNoleoNeleNeNeNolel

DSS

.0073
.0185
.0307
.0439
.0583
.0747
L0831
L1135
.1379
L1697
L2152
.3544
L7514

CHANGED FROM THOSE USED WITH THE 1873-STYLE INPUT STRUCTURE.

THIS IS THE FORTRAN77 VERSION
:WRITE STAGE FREQUENCY,

PAGE 1
....... 9......10
0.0083 0.0094
0.0196 0.0208
0.0319 0.0332
0.0452 0.0466
0.0598 0.0614
.07¢4 (0.0782

0.095 0.097
.1156 0.1178
.1408 0.1438
L1733 0.1771
L2214 0.228
.4308 0.5679
.7588 0.76356
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PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC

KK
(o]
BA
LS
uD

KK
KO
BA
LS
uD

KK
KO
HC

0.772
0.82
0.8535
0.BB
0.9018
0.9z21
0.9377
0.952
0.9648
0.977
0.9888
1.0

3298

0
0.0487
0.0
0.1151

4038

0
0.0216
0.0
0.08%3

37C
0
2

0.778
.8237
.8565
.8B23
.9038
.9228
-9393
.9533
0.5%66
0.9782
0.9899

(=R oo ool

74.2

74.49

CNAME

Qo OO OO0 0O0

.7836
.8273
.8594
.8845
.9058
.9245
.9408
.9546
.9672
.8794
0.991

[eNaNolaReRellolelelol

0.789%
.8308
.B622
.8868
-9078
.9263
.5423
.9558
.9685
.980¢
.9922

0.7942
0.8342
0.86489

0.889
0.8087

0.928
0.5437
0.8572
0.9687
0.9818
0.9933

22

22

22

[ B b I o B e o Y e [0 o Y s Ui i |

0.799
.B37¢
.867¢6
.8912
L9117
.92%7
.9452
.9584
L9709
.9829
.9944

[ B an I o B e Y o R e i o o Y i B e Y e }

.803¢
.8409
.B702
.8933
.913¢
.9314
.94¢68
L9597
.9722
.9841
.9858

0.808
0.8442
0.8728
0.8955
0.9155

0.933

0.948

0.9¢61
0.9734
0.9853
0.95&7

[ R o o Y e B e [ i Y i B e Y o Y e Y )

.8122
.8474
.8753
.8976
L9174
.9348
L9494
.9622
L9746
.9864
.9978

0.8162
0.8505
0.8777
0.8997
0.9192
0.9362
0.9507
0.9635
0.9758
0.3876
0.5988




— ALID HTT

LINE

46
47
48

HEC-1 INPUT

ID ... 1 2. 3., L |-, Beiinean Toeean - J | I, 10
KK 37R CNAME 37C

KO 0 0 0.0 0 22

RS 1 FLOW 0.0 0.0

* 37C Volume

sV 0.00.1266630.253327 0.3795%90.5066530.633316 0.759980.8866431.0133061.139969

SV 1.26661.3932961.5195591.6466221.7732861.8955492.0266122.1532752.2789392.406602
* 37C Elevation

SE 4742.04742.4214742.8424743.2634743.6844744.1054744.5264744.9474745,3684745.789
SE 4746.24746.6314747.0524747.4734747.8544748.3154748.7364749.1574749.578 4750.0
* 37C Discharge

B30 0.02.197453 8.3672616.4140423.1448215.9029218.6881421.1090223.27945825,26417
SQ 27.10328.8264530.4517731.9946033.4663734.8761036.2310137.5370538.7991540,02147
* 37C Elevatien

SE 4742.04742.4214742.8424743.2634743.6844744.1054744,5264744.9474745.3684745.789
SE 4746.24746.6314747.0524747.4734747.8944748.3154748.7364749,1574748.578 4750.0

KK 11z

KO 0 0 0.0 0 22
Ba 0.1161

LS 0.0 57.0 0.0

UD 0.0767

KK E6R CHNAME 6C

KO 0] 0 0.0 0 22
RN 6R

KK 103

KO 0 0 0.0 0 22
BA 0.16l¢6

LS 0.0 71.74 0.0

UuD (0.1283

KK 13C CNAME 13Rr

KO 0 0 0.0 0 22
HC 2

KK 13R CNAME 13C

KO 0 0 0.0 0 22
RS 1 FLOW 0.0 0.0

* 13C Volume

5V 0.00.9742581.9639382.969202 3.990215.0271236.0801017.1493058.2348969.337034

SV 10.45511.59215512.7443313.9142715.1015516.3063517.5288218.7691220.0274121.30386
* 13C Elevation

SE 4800.04800.5264801.0524801.5784802.1054802,6314803,1574803.6844804.2104804.736
SE 4805.24805.7854806.3154806.8424807.3684807.8944808.4214808.94748092.473 4810.0
* 13C Discharge

j10) 0.03.42952912.3279421.8209515.9025215.3218222.2207724.78298127.1039229.24128
SQ 31.23233.1045734.8761036.5618938.1733239.7194241.2075542.6437644.0331545.38008
* 13C Elevation

SE 4800.04800.5264801.0524801.5784802.1054802.6314803.1574803.6844804.2104804.736
SE 4805.24805.7894806.3154806.8424807.3684807.68944808.4214808.9474809.473 4810.0

PAGE
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LINE

102

104

105
106
107
108
109

110
111
112
113
114

115
116
117

118
119
120
121
122

123
124
125

KK
KO
Ba
Ls
uo

KK
(o]

KK
jite]
BA
LS
ub

KK
KO
Ba
LS
up

KK
(o]
HC

jite]
BA
Ls
ub

KK
KO
Ba
LS
up

KK
j-{o]
HC

KK
j-{o]
BA
LS
uD

KK
KO

408B
0.0830
0.1068
95B
0.0594
0.06é4

30C

103B
0.0102
0.1953
401B
0.1360
0.19i7

32C

101B
0.1138
0.1459
31R

31R

64.48

CNAME

66.25

78.61

CNAME

84.1

74.82

CNAME

64.94

CNAME

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

22

PAGE 3



T
I

O

-

LINE

126
127
128
125
130

131
132
133

134
135
136
137
138

139
140
141

142
143
144
145
146

147
148
149

150
151
152
153
154

KK
j-49]
BA
L3
uD

KK
KO
RN

XK
KO
BA
L3
oD

KK
KO
HC

KK
Ko
BA
L3

KK
KO
HC

KK
RO
BA
LS
oD

KK
KO

KO
BA

ub
KK

KO
ac

83B
0.5686
0.0
0.0556
19R
19R
86B
0.025¢%
0.0
0.055¢6

21c

85B
0.1593
0.05586

leC

81B
0.18689
0-0556
17R
17R
B84B
0.1198
0.0

0.0556

20C
0

58.07

CNAME

73.61

CNAME

63.35

CNAME

58.02

CNAME

67.12

CNAME
0

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

22

PAGE
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LINE

166
167
168
169
170

171
172
173

174
175
176
177
178

173
180
181

182
183
184
185
186

187
188
189

150
1s1
152
193
194

195
196
197

198
198
200
201
202

203
204
205
2086
207

KK
KO
BA
LS
UD

KK
RC

KK
RC
BA
LS
uD

KK
KO
HC

KK
RO
BA
LS
uD

KK
KO
HC

KK
KO
BA
Ls
UD

KK
KO
HC

KK
KO
BA
Ls
uD

KK
Ko
Ba
LS
UD

87B
0.0637
0.0556

22C

77B
0.0564

0.0
0.0556

177B
0.0215
0.03é0
248B
0.0832

0.0813

....... 2
0
68.61
CNAME
0

0
61.01
CNAME
0

0
66.31
CNAME
0

0
62.17
CNEME
0

o]
64.7
0
66.07

HEC-1

INPUT

22

22

22

22

22

22

22

22

22

22

PAGE 5



LINE

208
209
210
211
212

213
214
215

21le
217
218
219
220

221
222
223
224
225

226
227
228

229
230
231
232
233

234

T

=

[ -

14

. ALDI

\ |

¢l0¢ & T NNT

==

23

KK
KO
BA
LS
UD

KK
KO
HC

KK
KO
BA
L3
uD

EK
RO
Ba
LS
UD

KK
KO
HC

KK
KO
BAR
LS
UD

KK
RO
RN

KK
KO
BA
LS
uD

KK
KO
BA
L3
uD

KK
KO
HC

286B
0.4184
0.0
0.0268
181B
0.0313
0.0
0.0991

43¢

2B
0.0817
0.0
0.3103
38R
38R
405B
0.0092
0.0
0.0730
2888
0.0149
0.0664

44¢C
0

75.38

CNAME

70.78

77.05

CHNAME

81.16

CNAME

80.21

78.34

CNAME
0

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

22

PAGE 6



LINE

250
251
252
253
254

255
256
257
258
239

260
261
262

263
264
265
266
267

268
269
270
271
272

273
274
275
276
277

278
279
280

281
282
283

284
285
286
287
288

289
290
291

KK
KC
BA
LS
UD

KK
RC
BA
LS
uD

KK
KO
Hc

KK
KO
BA
LS
uD

KK
KO
BA
LS
uD

KK
KO
BA
Ls
D

KK
Ko
HC

KK
KO
RN

KK

BR
Ls
uD

KK
KO
RD

163B

0
0.0618
0.0
0.1138

7B

0
0.0408
0.0
0.0556

411B

0
0.0331
0.0
0.0892

12¢c
0
4

12R
0
12R

141B

0
0.1600
0.6
0.186¢6

25R
0
1297.6

80.26

79.85

CNAME

80.62

67.23

79.74

CNAME

CNAME

0

65%.57

CNAME

0
0.07153

0.0

25¢C
0.0
0.013

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

22
CIRC

PAGE
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ALID IHET

LINE

292
293
294
29%
296

297
298
299

300
301
302
3023
304

305
306
307

308

310

0l g I NNr
ﬁ

KK
KO
BA
LS
D

KK
KO
RD

KK
jte]
Ba
LS
uD

KK
KO
uc

KK
KO
RD

KK
KO
BA
LS
uD

KK
jte)
HC

KK
KO
RD

KK
KC
BA
Ls
up

KK

BA
LS

24R
3765.7
1388
0.1174
0.20é9

18C

18R
3528.0
155B
0.0758
0.0
0.1458
14°B
0.2020

0.2477

61.27

CNAME

0.04276

67.54

CNAME

CNAME

0.06856

71.23

CNAME

CNAME

0.04879

75.21

80.17

HEC-1 INEUT

....... [ .
0 22

0 22
CIRC

0 22

0 22

0 22
CIRC

0 22

0 22

0 22
TRAP

0 22

0 22

2

.0

.0

0.

PAGE
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LINE

332
333
334

335
338
337

338
338

340
341

342
343

344
345

346
347
348
348
350

351
352
353
354
355

356
357
358

358
360
36l

362
363
364
365
366

367
388
369

BEC-1 INPUT

I ....... 2. C devnvnns Siieneas [ AP B....... | S 10
KX 4c CNAME 4R

KO 0 0 0.0 o] 22

HC 2

KK 4R CNAME 4C

KO o 0 0.0 0 22

RS 1 FLOW 0.0 0.0

* 4C Volume

sV 0.00.2728530.5501420.8319091.,118185 1.409041.7044872.0045762.30934592.618846

$v  2.83313.2521783.5760863.9049024.2386384.5773464.921066 5.269845.6237085.982713
* 4C Elevation

SE 4811.04811.2104811.4214811.6314811.8424812.0524812.2634812.4734812.6844812.894
SE  4813.14813.3154813.5264813.7364813.5474814.1574814.3684814.5784814.789 4815.0
* 4C Discharge

SR 12.76313.3468013.58061714.4438114.9621415.4631015.9483310.4192316.8770017.32267
SQ 17.75718.1812818.7378822.8393729.3622537.5566847.1173257.86315 69.670582.447%2
* 4C Elevation

SE 4811.04811.2104811.4214811.6314811.8424812.0524812.2634812.4734812.6844812.884
SE 4813.14813.3154813.5264813.7364813.9474814.1574814.3684814.5784814.789 4815.0

KK 30B

KO o} 0 0.0 o 22
BA 0.1491

LS 0.0 74.12 0.0

TUD 0.2306

KK 66B

KO a o 0.0 o] 22
BA 0.0522

LS 0.0 72.0 0.0

UD (0.0556

KK 11c CNAME 11Rr

KO 0 0 0.0 0 22
HC 4

KK 11R CNAME lic

KO o] o] 0.0 o} 22
RN 11R

KK 241B

RO 0 Q 0.0 0 22
BA 0.0849

LS 0.0 73.24 0.0

UD 0.1459

KK 10R CNAME 10cC

RO 0 0 0.0 0 22
RN 10R

PAGE

9



HEC-1 INPUT PAGE 10

LINE ID....... loevnne. 2....... U 4,000, Beernnnn Bevernnn I I 9...... 10
370 KK 151B
371 KO 0 0 0.0 0 22
372 BA 0.0132
373 .8 0.0 72.23 0.0
374 UD 0.0337
375 KK 150B
376 jdo} 0 0 0.0 0 22
377 BA 0.0461
378 LS 0.0 79.48 0.0
379 UD  0.040
380 KK 3s5c CNAME 35R
381 KO 0 0 0.0 0 22
382 HC 2
383 KK 35R  CNAME 35¢C
384 Ko 0 0 0.0 0 22
385 RS 1 FLOW 0.0 0.0
* 35C Volume
386 sV 1.0 2.0 3.0 4.0 5.0 5.0 7.0 8.0 9.0 10.0
* 35C Elevation
387 SE 4815.0 4B816.0 4817.0 4818.0 4819.0 4820.0 4821.0 4822.0 4823.0 4824.0
* 35C Discharge
388 sQ 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
* 35C Elewvation
389 SE 4815.0 4816.0 4817.0 4818.0 4819.0 4820.0 4821.0 4822.0 4823.0 4824.0
390 RK 143B
391 KO 0 0 0.0 0 22
392 BA 0.0414
393 LS 0.0 74.0 0.0
394 UD  0.0120
395 KK 4028
KO 0 D 0.0 0 22
BA 0.0153
LS 0.0 74.0 0.0
UD 0.0514
KK 33C  CNBME 33R
r- — 4 RO 0 0 0.0 0 22
=
e = 42 HC 2
- = 4551 EK 33R  CNAME il
[ T -l RO 0 0 0.0 0 22
:; §4< RS 1 FLOW 0.0 0.0
— * 33C vVolume
< ™ 4@%@] sV 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
* 33C Elevation

SE 4810.0 4811,0 4812.0 4813.0 4814.0 4815.0 48l6.0 4817.0 4818.0 481%9.0

* 33C Discharge
50 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

* 33C Elevation




LINE
209

410
411
412
413
414

415
416
417
418
419

420
421
422
423
424

425
426
427

428
429
430
431
432

433
434
435
436
437

438
439
440

441
442
443
444

SE

KK
KO
Ba
LS
UD

KK
KO
BA
LS
uD

KK
KO
BA
LS
uD

KK
KO
2 (o

KK
KO
BA
LS
UD

KK
KO
BA
LS
UD

KK
KO
HC

KK
KO
RN
ZZ

4810.0
407B
0.0182
0.0532
406B
0.0256
0.0717
358B
0.0053
0.0822
54C

0

5

344B

0
0.0449
0.0
0.0895
363B

Q0
0.0208
0.0
0.1262
El

4]

3

SR

0
SR

....... 2z
4811.0
0

74.0

0
68.46
o}

72.0
CHAME
Q0

4]
73.98
0
75.76
CNAME
0
CNAME
0

4812.0

HEC-1

4813.0

INPUT

4814.0

22

22

22

22

22

22

22

22

4815.0

4816.0

4817.0

4818.0

48159.0

PAGE 11



RUNOFF SUMMARY

OPZRATION
+
HYDROGRAFH
+
HYDROGRAPH
+
2 COMBINED
+
ROUTED TO
+
+
HYDROGRAFH
+
ROUTED TO
+
HYDROGRAPH
+
2 COMBINED
+
ROUTED TO
+
+
HYDROGRAPH
+
o
+
. GRAPH
+
CoorfSR
! YIROGRARH
LT Sy
— -t 7
N
O e
T ™3 .
=
]
~ HYESEGRAPH
+ i E
[I HYDR% RAPH
+

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATICN

328B

403B

37C

37R

11B

&R

13c

13R

28R

408B

998

30c

103B

4018

PERK
FLOW

11.

14.

14.

19.

21.

18.

FLOW

IN CUBIC FEET FER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

12.

12

12.

12

18

18.

12

12.

14.

12

12

12

12.

12.

1z.

1z,

00

.00

00

.33

.33

33

.00

00

oo

.33

.33

.00

00

00

17

17

AVERAGE FLOW FOR MAXIMUM FERIOD BASIN
AREA
6=HCUR 24-HOUR 72-HOQUR

1 0 0 0.05

1 0 0 0.02

2 1 1 0.07

2 1 1. 0.07

0 0 0 0.12

0 0 0 0.12

3 1 1 0.16

3 1 1 0.28

2 1 1. 0.28

1 ¢ 0. 0.11

1 0 0. 0.11

1 0 0 0.08

2 1 1. 0.086

3 1 1 0.25

1 0 0 0.01

3 1 1. 0.14

MAXIMUM
STAGE

4742.62

4800.34

TIME OF
MAX STAGE

12.33

14.00



3 COMBINED

HYDROGRAFH

ROUTED TO

HYDROGRAPH

ROUTED TOC

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 CCMBINED

HYDROGRAPH

2 CCMBIKED

EYDROGRAPH

AT

AT

AT

AT

AT

aT

aT

AT

AT

aT

AT

AT

AT

AT

AT

AT

32C

1018

31R

83B

1%R

g86B

21c

858

84B

20C

79B

15R

78B

8C

87B

22C

7B

37.

12.00

12.33

12.33

17.83

17.83

1z.00

12.00

12.50

12.00

17.83

17.83

12.00

12.00

12.00

12.00

13.50

12.00

12.00

12.00

12.83



T+

ALID 1HZT

4

+

3 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAFH

5 COMBINED

HYDROGRAPH

HYDROGRAFPH

3 COMBINED

HYDROGRAFH

ROUTED TO

HYDROGRAFH

HYDROGRAPH

4 COMBINED

202 g T NOP

4 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

ic

1778

248B

176B

41C

286R

181B

43C

2R

405B

288B

44cC

415B

459B

3C

163B

7B

411B

11.

16.

41.

65.

18.

18.

B3.

27.

42,

180.

21.

11.

12

12

12.

12.

12

12.

1z.

12.

12.

1z.

12.

12.

12.

12.

12.

12.

12

12.

12.

.00

.33

0o

.00

17

17

o0

00

00

.00

00

14.

18.

36.

12.

12.

.27

.02

.08

.0z

.51

.42

.03

.86

.08

.08

.01

.01

.06

.08

.18

.72

.06

.04

.03



ROUTED TO

HYDROGRAPH

ROUTED TOC

HYDROGRLPH

ROUTED TC

HYDROGRAPH

2 COMBINED

ROUTED TOC

HYDROGRBPH

3 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

2 CCMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAFPH

4 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

12¢

12R

141B

25R

13%B

23R

1408

24C

24R

138B

18C

18R

1558

149B

4C

4R

66B

l1c

224.

224,

18.

le.

11.

46.

57.

1s.

17.

50.

50.

12.

12,

12.

12.

13.

13.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

00

00

17

17

33

33

00

00

17

17

17

17

00

17

17

83

17

00

17

17

40.

40.

10.

14.

23.

23.

14.

14.

13.

16.

16.

14.

14.

13.

16.

le.

.86

.86

.16

.16

.07

.07

.05

.11

.11

.12

.39

.39

.08

.20

.28

.28

.15

.05

.87

.87

4812.09

12.83



HYDROGRAFH AT

+ 241B 10. 12.17 2. 1. 1. 0.09
ROUTED TO
+ 10R 10 12.17 2 1 1 0.09
EYDROGRAPH AT
+ 151B 2. 12.00 0. 0. 0. 0.01
HYDROGRAFH AT
+ 1508 16. 12.00 2. 1. 1. 0.05
2 COMBINED AT
+ 35C 17 12.00 2 1 1 0.06
RCUTED TO
+ 35R 5. 0.17 5. 5. 5. 0.08
+ 4815.00 0.00
EYDROGRAPH AT
+ 143B 7. 12.00 1. 0. 0. 0.04
HYDROGRAPH AT
+ 402B 3. 12.00 0. 0. . 0.02
2 COMBINED AT
+ 33c 10 12.00 1 0 0 0.06
ROUTED TC
+ 33R 5. 0.17 5. 5. 5. 0.06
+ 4810.01 12.17
HYDROGRAPH AT
+ 4078 3. 12.00 0. 0. 0. p.02
HYDROGRAFH AT
+ 4068 1. 12.00 0. 0. 0. C.03
HYDROGRAFH AT
3588 1. 12.00 0. C. C. 0.01
54C 15. 12.00 11. 10. 10. 0.17
344B 8. 12.00 1, a. 0. 0.04
363B 4. 12.00 1. 0. 0. 0.02
ac 26. 12.00 12. 11. 11. 0.23
9R 26. 12.00 12. 11. 11. 0.23

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHCUT BASE FLCW)



INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
{MIN) (CFS) (MIN) (IN) (MIN) (CF3) (MIN) (IN)
FOR STORM = 1 STORM AREA {5Q MI) = 10.00
25R MANE 1.26 8.21 731.71 0.16 10.00 7.92 730.00 0.16
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1336E+01 EXCESS=0.0000E+00 OQUTFLOW=0.1334E+01 BASIN STCORAGE=0.2259E-02 PERCENT ERROR=

FOR STORM = 1 §STORM AREA (5Q MI) = 10.00

23R MANE

CONTINUITY SUMMARY (AC-FT)}

3.29 0.24 806.43 0.

- INFLOW=0.1403E+00 EXCES5=0.0000E+00

FOR STORM = 1 STORM AREA (5Q MI) = 10.00

24R  MANE

CONTINUITY SUMMARY (AC-FT)

0.50 1.83 725.50 0.

- INFLOW=0.4467E+00 EXCES5=0.0000E+00

FOR STORM = 1 STORM AREA (5Q MI) = 10.00

18R MANE

CONTINUITY SUMMARY (AC-FT)

*%*% NORMAL END QF HEC-1 #**¥

2.00 17.70 734.00 0.

- INFLOW=0.2869E+01 EXCESS=0.0000E+00

04 10.

OUTFLOW=0

07 10.

OUTFLOW=0.

14 10.

OUTFLOW=0

ao 0.24 810.00 0.04

.1335E+00 BASIN STORAGE=0.7757E-03 PERCENT ERRCR=

00 1.56 730.00 0.07

4434E+400 BASIN STORAGE=0.3500E-02Z PERCENT ERROR=

00 l6.22 730.00 0.14

.2356E+01 BASIN STORAGE=0.2097E-01 PERCENT ERRQR=
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*
U.S. BRMY CORPS QF ENGINEERS

HYDROLOGIC ENGINEERING CENTER

*
FLOCD HYDROGRAPH PACKAGE ({HEC-1) *
Ed
> 609 SECOND STREET
-
*
*
Ed

MARY 1991
VERSION 4.0.1E
DAVIS, CALIFORNIA 95616

RUN DATE TIME (916) 551-1748

”* Ed
* * k.
x* e ”*
Ed Ed -
e * e
* * *
L * *
* & *

Fr o e ok o e I e Tr ge de o e dr e ok o S o e 9 e on Tr e e T o S o T e T o e ke e e Jr Jr e ke e e I ke Jr e ok e or dr o e e e o T o dr o e T o e e o e ok g ok e O

X X XXEXXAX HXHEX X
X X X X X XX
X X X X X
XAEXXAAK XHXX X 1,9,9.0.5.4 X
X X X X X
X X X X X X
X X XXAXXHK b0 404 XxX

THIS PROGRAM REPLACES ALL PREVIQUS VERSICNS OF HEC-1 KNOWN AS HEC1l {JAN 73}, HECIGS, HECLDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- CN RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW CPTIONS: DAMBRERZK CQUTFLOW SUEMERGENCE , SINGLE EVENT DAMAGE CALCULATICN, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHEM

[::j HEC-1 INPUT PAGE 1
A LINE TD....... Towenrnn. 2. 3. dovunnn. 5. B T, 8. 9...... 10

A\

ir_ﬂl 1 ID HEC-1 Analysis using WMS
E | 2 ID 50 year devloped flow
= i@ 3 ID MAY 2012
—_ = 4 IT 10 07MAY(09 0 130
o 1 s Io 5
~ = ) IN 6 QTMAYQQ 0
= < 7 JD 2.3 10.0
r~ * typelI-24hour
Hﬁfﬂ 8 PC 0.0 ¢.001 0.002 0.0031 0.0041 0.0051 0.0062 0.0073 0.0083 0.00%94
] pC 0.0105 0.011e 0.0127 0.0138 0.015 0.01el 0.0173 0.0185 0.0196 0.0208

| 10 PC 0.022 0.0232 0.0244 0.0256 0.0269 0.0281 0.0294 0.0307 0.0319 0.0332
(::::::::] 11 PC 0.0345 0.0358 0.0371 0.0384 0.0398 0.0411 0.0425 0.0439 0.0452 0.0466



PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC

KK
KO
EA
LS
UD

KK
KO
EA
Ls
UD

KK
KO
HC

0.048
0.0863
0.08
0.098
0.12
0.147
0.181
0.235
0.663
0.772
0.82
0.8535
0.88
0.9018
0.921
0.8377
0.952
0.95648
0.977
0.9888
1.0

3298
0.0487
O.llél

403B
0.0218
0.08é3

37C

0.0494
0.0646
0.0818

0.101
0.1223
0.1502
0.1851
0.2427
0.682
0.778
.8237
.8565
.8823
.9038
.9228
0.9383
0.9533

0.966
0.9782
0.9899

[ I o e B o B o)

74.2

74.49

CNAME

0
0

0.

[eNeNeoNaBoNoleNaleNoNoNalelNoNel

.0508
.0662
0836
0.103
L1246
.1534
.1895
.2513
.6986
.7836
.8273
.8554
.8845
.9038
.9245
.9408
.9546
L9672
L9794
0.891

.0523
.0679
.0855
.1051
L1271
.1566
L1941
.2609
0.713
0.789
.8308
.8622
.88468
.9078
L9263
.9423
.9559
.9685
.9806
.9822

[eNeNoNeloelNoNele

OO0 O00O0O OO 00

.0538
.0696
.0874
L1072
L1296
.1598
.1989
.2715
L7252
.7942
.8342
.5649
0.889
0.9087

0.328
0.9437
0.9572
0.9697
0.9818
0.9933

OO0 OO0 000 000

22

22

22

OO OO0

OO0 OO0

.0553
L0712
.0892
.1093
.1323

.183
.204
.283
. 735
. 798

.8376
.8676
.8912
L9117
.9297
.9452
.9584
.9708
.9829
L9944

0

0

0.

COO0OO0OO0OOoOO00C OO0 0 00

.0568
0.073
.0812
1114
0.135
.1663
L2094
-30868
. 7434
.8036
.8409
.B702
.8833
L9136
L9314
.94€6
L9597
L9722
.9841
.9956

0
0
0
0

0
0
0

0
0
o}
0
0.
0
0
0
0

.0583
L0747
.0931
L1135
137%
.1697
.2152
.3544
. 7514
0.808
.8442
.8728
.8955
. 9155
0.933
0.948
0.961
L9734
.9853
. 9967

0.0558
0.0764
0.085
.1158
.1408
.1733
.2214
.4308
.7588
.8122
.8474
.8753
.8976
.9174
.9346
.9494
. 9622
0.9746
0.9864
0.9978

OO0 o000 00000000

0
0

0
0
0

OO0 O0O OO0 O0O 00000

.0614
.0782
0.097
L1178
L1439
L1771
0.228
.5679
.7656
.8162
.8505
.8777
.8997
.9192
.9362
L9507
L9635
.9758
.9876
.9988



d0C g T NOS \_,
Cl

LINE

46
47
48

49
50

51
52

53
54

HEC-1 INPUT
ID . evans leveenn. 2., 3....... [ 5., Bevisann Tevennnn Boien.. 9. . ... 10
KK 37R CNAME 37C
KO 0 0 0.0 0 22
RS 1 FLOW 0.0 0.0
* 37C volume
sV 0.00.1266630.253327 0.379990.5066530.633316 0.759980.8866431.0133061.139269

SV 1.26661.3932961.5199591.6466221.7732861.8999492.0266122.1532752.2799392.406602
* 37C Elevation

SE  4742.04742.4214742.8424743.2634743.6844744.1054744.5264744.9474745.3684745.789
SE 4746.24746.6314747.0524747.4734747.8944748.3154748.7364749.1574749.578 4750.0
* 37C Discharge

5Q 0.02.197453 8.3679616.4140423.1448215.9029218.66881421.1090223.2794925.26417
5Q 27.10328.8264930.4517731.9946033.4663734.8761036.2310137.5370538.7991540.02147
* 37C Elevation

SE 4742.04742,4214742.8424743.2634743.6844744.1054744.5264744.9474745.3684745.786%
SE 4746.24746.6314747.0524747.4734747.8544748.3154748.7364749.1574749.578 4750.0

KK 11B

KQ 0 o] 0.0 a 22
BA 0.1161

Ls 0.0 57.0 0.0

UD 0.0767

KK 6R CNAME 6C

KO 0 o) 0.0 0 22
RN 6R

KK 10B

KO 0 o} 0.0 0 22
BA 0.1l6l6

LS 0.0 71.74 0.0

uD 0.1283

KK 13¢C CNAME 13R

KO 0 0 0.0 0 22
HC 2

KK 13R CNAME 13C

KO 0 0 0.0 0 22
RS 1 FLOW 0.0 0.0

* 13C Volume

sV 0.00.9742581.9639382.969202 3.590215.0271236.0801017.1493058.2348969.337034

8v  10.45511.5815912.7443313.9142715.1015516.3063517.5288218.7691220.0274121.30386

* 13C Elevation
SE 4800.04800.5264801.0524801.5784802.1054802.6314803.1574803.6844804.2104804.736

SE 4805.24805.7854806.3154806.8424807.3684807.8944808.4214808.9474809.473 481¢.0

PAGE 2



80
81

82
83

* 13C Discharge

50 0.03.42952912.3279421.8209515.9029219.3218222.2207724.782%127.1039229.24128
SQ 31.23233.1045734.8761036.5618938.1733239.7194241.2075542.6437844.0331545.38008
* 13C Elevation

SE 4800.04800.5264801.0524801.5784802.1054802.6314803.1574803.6844804.2104804.736
SE 4805.24805.76894806.3154806.8424807.3684807.8944808.4214808.9474809.473 4810.0



NEREE

LINE

105

107
108
109

110
111
112
113
114

115
116
117

118
119
120

KK
KO
BA
Ls
UD

KK
KO

KK
KO
BA
Ls
up

KK
KO
BA
LS
UD

KK
KO
HC

KK
KO
Ba
Ls
UD

KK

BA
LS
UD

KK
KO
HC

KK
s}
BA

408B
0.0830
0.0
0.1008
S5B
0.059%4
0.0654

30C

103B
0.0102
0.0
0.1933
401B
0.1360
0.1817

32C

101B

0.1138

64.48

CNAME

£6.25

78.61

CNAME

84.1

74.82

CNAME

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

PAGE 3



121
122

123
124
125

L3
uD

KK
KC

0.0
0.1459

31R
0
31R

64.94

CNAME

22




I

N\
]

o=
M
5 =
= = 7
— o U1
[ o =
5 =2 L
< ™ ==
L

LINE

126
127
128
129
130

131
132
133

134
135
136
137
138

138
140
141

142
143
l44
145
146

147
148
148

150
151
152
153
154

155
156
157

158
155
160
161
162

XK
KO
Ba
LS
ub

KK
KC

KK
KO
Ba
LS
uD

KK
KO
HC

KK
KO
BA
LS
uD

KK
KO
HC

KK
Ko
BA
LS
uD

KK
KO
RN

KK
KO
BAa
LS
UD

86B
0.0259
0.035¢6

21c

85B
0.1593
0.0556

16C

818
0.188685
0.05é6

17R

17R

848
0.1198

0.05586

58.07

CNAME

73.61

CNAME

63.35

CNAME

58.02

CNAME

67.12

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

FAGE 4



163
164
165

KR
KO
HC

20C
0
3

CNAME
0

20R

22




]

| {02 g 1 NNP \U
C

"L

kY

z

. ALIDIH

{

LINE

lee
167
168
169
170

171
172
173

174
175
176
177
178

178
150
181

182
183
184
185
186

187
188
189

190
191
192
193
194

185
196
197

188
189
200
201
202

KK
KO
BA
LS
UuD

KK
KO

KK
KO
BA
Ls
up

KK
KO
HC

EK
KO
BA
Ls
UD

KK
RO
Hc

KK
KO
BA
Ls
uD

KK
KO
HC

KK
KO
BA
LS
uD

177B

0.0215
0.0
0.0320

....... 2
0
68.61
CNAME
0

0
61.01
CNAME
0

0
66,31
CNAME
0

0
62.17
CNAME
0

0
64.7

HEC-1 INFPUT

22

22

22

22

22

22

22

22

22

PAGE 5



203
204
205
206
207

KK
KO
BA
LS
UD

248B

0
0.0832
0.0
0.0813

66.07

0.

0

22




V‘ﬂ
T
rr o Jh
Fif < 7
L = Y
i Sl E’f‘!r
i
N
-~ =2 &£
< =3
M

-

LINE

208
208
210
211
212

213
214
215

216
217
218
219
220

221
222
223
224
225

226
227
228

229
230
231
232
233

234
235
236

237
238
239
240
241

242
243
244

KK
Ko
BA
LS
uD

KK
KO
BA

28€B
0.4184
O.DZéB
181B
0.0313
0.09é1

43C

2B
0.0817
0.0
0.3103
38R
38R
4058
0.0082
0.0
0.0730
288B

0.014¢9

75.38

CNAME

70.78

77.05

CNAME

g1.16

CNAME

80.21

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

PAGE

€



245
246

247
248
249

L3
uD

KK
Ko
HC

0.0
0.0664

44cC
0

78.34

CNAME
0

22



N
o G

0 & T NOT
sy
;’u

LINE

250
251
252
253
254

235
256
257
258
259

260
261
262

263
264
265
266
267

268
269
270
271
272

273
274
275
276
277

278
275
280

281
282
283

284
285
286

KK
KO
Ba
LS
uD

KK
X0
BA
LS
UD

KK
KO
HC

KK
KO
BA
LS
uD

KK
KO
BA
LS

KK
RO
BA
LS
uD

KK
KO
HC

KK
KO
RN

KK
KO
BA

163B
0.06l18
0.0
0.1138
7B
0.0408
0.0556
411B
0.0331
0.08é2

12¢C

12R
12R
141B

0.1600

80.26

79.85

CNAME

80.62

67.23

79.74

CNAME

CNAME

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

PAGE 7



287
288

288
290
291

LS
UD

KK
KO
RD

0.0 69.57
0.1866

25R CNAME
0 0
1297.6 0.07153

0.0

25C

0.013

22
CIRC

2.

0




oo b
L= 0)
—— e B AT
[y we J_N
‘e ~ ::g
| = o
RS

i

.

LINE

292
293
294
285
296

297
298
299

300
301
302
303
304

305
306
307

308
308
310

311
312
313
314
315

316
317
318

319
320
321

322
323
324
325
326

327

KK
KO
BA
Ls
UD

KK
KO
RD

KK
KO
BA
LS
uD

KK
KO
HC

KK
KO
RD

KK
jite]
BA
L3
uD

KR
KO
HC

KR
X0
RD

KK
KO
BA
Ls
UD

KK

24R
3765.7
138B
0.1174
0.20é9

18C

188
3528.0

1558
0.0758
0.1458

149B

61.27

CNAME

0.04276

67.54

CNAME

CNAME

0.0685¢

71.23

CNAME

CNAME

0.0487¢9

75.21

23C
0.0
0.013

HEC-1 INPUT

....... 4,......5
0 2z

0 22
CIRC

0 22

¢ 22

Q 22
CIRC

0 22

0 22

0 22
TRAP

0 22

2.

2.

0

O

PAGE

8



328
329
330
331

jite]
BA
L3
UD

0
0.2020
0.0
0.2477

0

80.17

0.

22



X B4 -
Q0T g T NNr \\_‘

HEC-1 INPUT EAGE 9

LINE ID. e ean. l....... 20 i I 4y 5. i S Toearans - I R 10

332 KK 4C CNAME 4R

333 KO 0 0 0.0 0 22

334 HC 2

335 KK 4R CNAME ic

336 KO 0 0 0.0 0 22

337 RS 1 FLOW 0.0 0.0
* 4C Volume

338 3V 0.00.2728530.5501420.8319091.118195 1.409041.7044872.0045762.3093492.616846

339 SV 2,93313.2821783.5760963.9049024.2386384.5773464.9821066 5.269845.6237085.982713
* 4C Elevation

340 SE 4811.04811.2104811.4214811.6314811.8424812.0524812.2634812.4734812.6844812.894

341 SE  4813.14813.3154813.5264813.7364813.5474814.1574814.3684814,5784814.,789 4815.0
* 4C Discharge

342 80 12.76313.3469013.9061714.4438114.9621415.4631015.9483316.4192316.8770017.32267

343 S 17.75718.1812818.73786822.8393729,3622537.5566847.1173257.86315 63.6705682.44792
* 4C Elevation

344 SE 4811.04811.2104811.4214811.6314811.6424812.0524812.2634812.4734812.6844812.894

345 SE 4813.14813.3154813.5264813.7364813.9474814.1574814.3684814.5784814.789 4815.0

346 KK 30R

347 KO 0 0 0.0 0 22

348 BA (0.1491

349 LS 0.0 74.12 0.0

350 unp  0.2306

351 KK 668

352 j-{o] 0 0 0.0 0 22

353 BA 0.0522

354 Ls 0.0 72.0 0.0

355 UD 0.0556

356 KK 11i¢C CNAME 11R

357 KO 0 0 0.0 0 22

358 HC 4

359 EK 11R CNAME 11ic

360 KO 0 0 0.0 0 22

361 RN 11RrR

362 EK 241B

363 KO 0 0 0.0 0 22

364 BA 0.0%949

365 LS 0.0 73.24 0.0

366 UD 0.1459



367
368
369

KX
KO
RN

10R
0
10R

CNAME
0

10¢

22



toRi¥e:

Al

{

\\
d

d0C g T NAr

JAIZ

am ]

|

LINE

370
371
372
373
374

375
376
377
378
379

380
381
382

383
384
385

386

387

388

389

390
351
352
383
384

395
396
397
388
398

400
401
402

403

ID.weeann loveon-. 2
KK 151B

KO 0 0
Ba 0.0132

LS 0.0 72.23
uyD 0.0337

KK 150B

KO 0 0
BA 0.04051

LS 0.0 78.4%
UD 0.0407

KK 35c CNAME
KO 0 0
HC 2

KK 3SR CNAME
KO 0 0
RS 1 FLCOW
* 35C Volume

sV 1.0 2.0
* 35C Elewvation

SE 4815.0 4816.0
* 35C Discharge

SQ 5.0 5.0
* 35C Elevation

SE 4815.0 4816.0
KK 143B

KO 0 0
BA (.0414

LS 0.0 74.0
UD 0.01z¢0

KK 402B

KO 0 0
BA 0.0153

LS 0.0 74.0
UD 0.0514

KK 33C CNAME
KO 0 0
HC 2

KK 33R CNAME

4817.0

4817.0

33cC

HEC-1 INPUT

4818.

4818.

22

22

22

22

5.0

4819.0

5.0

4818.0

22

22

22

6.0

4820.0

5.0

4820.0

7.0

4821.0

5.0

4821.0

8.0

4822.0

5.0

4822.0

9.0

4823.0

5.0

4823.0

10.0

4824.0

5.0

4824.90

PAGE 10



404
403

KO 0 0
RS 1 FLOW
* 33C Volume

sV 0.0 1.0
* 33C Elevation

SE 4810.0 4811.0
* 33C Discharge

5Q 5.0 5.0

* 33C Elevaticn

0.
0.

2.

4812.

5.

4813.

4

4814

5.

22

-0

.0

0

5.

4815.

5.

0

0

0

6.

4816.

5.

0

0

0

7.

4817.

5.

0

0

0

8.

4818.

5.

0

0

0

9.

4819.

3.

0

0

0



///\
_
=
=
[
bo
[ a1
[ )
~

Cl

o
|

| =t

I';Ti5£¢
b | QJ

LINB

408

410
411
412
413
414

415
416
417
418
419

420
421
422
423
424

425
426
427

428
429
430
431
432

433
434
435
436
437

438
439
440

441
442
443
444

5B

KK
KO
BAR
Ls
ub

KK
RO
BA
LS
uD

KK
RO
BA
LS
5]

KK
KO
HC

KK
KO
BA
L5
UD

KK
KO
BAR
LS
uD

KK
KC
HC

KK
KO

ZZ

SR

9R

....... 2
4811.0
0

74.0

0
68.46
0

72.0
CNAME
0

0
73.99
0
75.76
CNAME
0
CNAME
0

HEC-1
....... 3.......4
4812.0 4813.0
0.0 0
0.0
0.0 0
0.0
0.0 0
0.0
54R
0.0 0
0.0 0
0.0
0.0 0
0.0
9R
0.0 0
Eles
0.0 Q0

INPUT

4814.0

22

22

22

22

22

22

22

22

4815.0

48l¢.0

4817.0

4818.0

4819.0

PAGE

11



OPERATICN

HYDROGRAPH

HYDRCGRAPH

2 COMBINED

ROUTED TO

HYDROGRAFH

ROUTED TO

HYDROGRAPH

2 CCMBINED

ROUTED TC

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAFPH

3 COMBINED

AT

AT

AT

AT

AT

AT

AT

aT

AT

AT

STATION

3258

403B

37C

37R

11B

&R

10B

13C

13R

29R

408B

99B

PEAK
FLOW

17,

26.

15.

40.

40.

12.

12.

11.

39.

TIME CF
PEAK

12.

12.

12.

1z2.

12

12.

12.

12

13.

12

1z.

1z.

12.

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECCND
TIME IN HOURS, AREA IN SQUARE MILES

a0

00

00

17

.50

50

(o]0

.00

00

.00

00

00

00

AVERAGE FLOW FOR MAXIMUM PERICD BASIN
ARER
6—HOUR 24-HCUR 72-HOUR

2 1 1. 0.05

1 0 0. 0.02

3 1 1. 0.07

3 1 1 0.07

1 0 0 0.12

1 0 0. 0.12

6 2 2 0.186

7 2 2. 0.28

5 2 2. 0.28

2 1 1. 0.11

2 1 1 0.11

Y 1 1. 0.08

4 1 1 0.06

MAXIMUM
3TAGE

4743.20

4800.75

TIME OF
MAX STAGE

12.17

13.00



F
e

—~
e

o)

o]

W

A
+ \g: + + + + + + + + + + + + +

HYDROGRAFH

HYDROGRAFH

3 COMBINED

HYDROGRAPH

RCUTED TO

HYDROGRAFH

ROUTED TO

HYDROGRAPH

2 COMEBINED

HYDROGRAPH

2 CCMBINED

YDROGRAFH

ROUTED TO

™
i

+

i

i

202 3 T NOF

2}

+
[ =
L

g

@ HEYDROGRAPH

fr

li lﬂ!

- 3 COMBINED
—

AN

HYDROGRARPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

30C

103B

4018

32¢

1018

83B

19R

86B

16C

81B

17R

84B

79B

57.

39.

95.

10.

13.

13.

26.

21.

48.

12.

12.

12.

12

12.

12.

12

12

12.

12.

12.

12.

12

12

12.

12.

12.

00

17

17

.00

17

17

.33

.33

00

00

00

00

.33

.33

00

00

00

15.

12.

.25

.01

.14

.40

.11

.11

.57

.57

.03

.39

.16

.75

.19

.19

.12

.06

.02



RCUTED TO

HYDROGRAPH

2 CCMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAEH

3 CCMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAFH

5 COMBINED

HYDROGRAPH

HYDROGRAPH

3 COMBINED

HYDROGRAPH

RQUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

15K

8c

87B

22C

77B

7C

1778

248B

176B

41C

286B

181B

43C

2B

38R

405B

10.

16.

67.

12.

96.

119.

15.

230,

32.

32.

12.

12.

12.

12.

12.

12

12.

12.

12,

12,

12.

12

12

12.

12.

1z2.

12.

00

00

00

00

a0

.00

00

00

00

00

00

.00

.00

00

17

17

00

16.

21.

15.

37.

13.

13.

.02

.08

.08

.06

.18

.06

.27

.02

.08

.02

.51

.42

.03

.96

.08

.08

.01



MIZINNE

Al

=

J

{J“‘:

0

]

==

:
J

HYDROGRAPH

4 COMBINED

HYDROGRAPH

BHYDROGRAPH

4 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

4 COMBINED

ROUTED TC

HYDROGRAPH

ROUTED TOC

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

aT

AT

AT

2888

44cC

415B

459B

3C

163B

7B

411B

l2C

12R

141B

25R

138B

23R

140B

24C

265.

49.

80.

489.

37.

20.

553.

553.

26.

26.

11.

12.

1z.

12.

12

12.

1z.

12.

12,

12.

12

12.

12.

1z.

1z

12.

12.

00

00

00

.00

00

00

00

oo

00

.00

17

17

00

.17

00

a0

45.

12.

78.

86.

86.

15.

26.

29.

25.

15.

26.

29.

29.

.01

.06

.08

.18

.72

.06

.04

.03

.86

.86

.16

.16

.07

.07

.05

.11



24R 8. 12.17 2. 1. 1. g.11

HYDROGRAFH AT

138B 23. 12.17 4. 1. 1. 0.12
3 COMBINED AT
18C 57. 12.17 11. 4. 4. .39
ROUTED TOQ
18R 55. 12.17 11. 4. 4. 0.39
HYDROGRAPH AT
1558 25. 12.00 4. 1. 1. 0.08
HYDROGRAPH AT
149B 85. 12.17 14. 5. 3. 0.20
2 COMBINED AT
4C 106. 12.17 18. 6. 6. 0.28
ROUTED TO
4R 21. 13.00 17. 14, 14. 0.28
4813.64 13.00
HYDROGRAPH AT
30B 38. 12.17 7. 2. 2. 0.15
HYDROGRAPH AT
6B 17. 12.00 2. 1. 1. 0.05
4 COMBINED AT
11c 117. 12.17 37. 21. 21. 0.87
RCUTED TO
11R 117. 12.17 37. 21. 21. 0.87
HYDROGRAFH AT
241B 25. 12.00 4. 1. 1. 0.08
ROUTED TO
10R 25. 12.00 4. 1. 1. 0.09
HYDROGRAFH AT
151B 4. 12.00 1. 0. 0. 0.01
HYDROGRAFH AT
150B 28. 12.00 3. 1. 1. 0.05
2 COMBINED AT
35C 33. 12.00 4. 1. 1. 0.06



Y

.
+Lr’f

2

T

=

[

Al

02 E T NNP

RCUTED TO

HYDROGRAFPH

HYDROGRAFH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAFPH

5 COMBINED

HYDROGRAPH

HYDROGRAPH

3 CCMEINED

I

[T
@)

s
u
STAD ELEMENT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

35R

1438

402B

33¢C

33R

407B

406B

358B

54cC

344B

363B

ac

9R

DT

(MIN)

5 0.17 5. 5 5 0.06
l6. 12,00 2. 1. 1. 0.04
6 12.00 1. 0 0 0.02
23. 12.00 3. 1. 1. 0.086
5 0.17 5. 5 5 0.06
7 12.00 1 0 0 0.02
5 12.00 1. 0 0 0.03
2 12.00 0. 0 0 0.01
24. 12.00 1z. 11. 11. 0.17
17. 12.00 2. 1. 1. 0.04
g8 12.00 1. 0 0 0.02
50. 12.00 15. 12. 12. 0.23
50. 12.00 15. 12. 1z. 0.23

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLCW)
INTERPOLATED TOQ
COMPUTATION INTERVAL

PERK TIME TO VOLUME DT FEAK TIME TO
PEAK PEAK
(CFS) (MIN) {(IN) (MIN) (CFS3) (MIN)

4815.00

4810.30

VOLUME

(IN)

0.00

12.50



FOR STORM = 1 STORM AREA (SQ MI) = 10.00

25R MANE 1.00 25.99 730.49 0.

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2960E+01 EXCES5=0.0000E+00

FOR STORM = 1 STORM AREA (SQ MI) = 10.00

23R MANE 0.50 2.68 722.00 0.

CONTINUITY SUMMARY (AC-FT} - INFLCW=0.5098E+00 EXCESS=0.0000E+00
FOR STORM = 1 STORM AREA (SQ MI) = 10.00

24R MANE 1.00 10.59 724.00 0

CONTINUITY SUMMARY (AC-FT} - INFLOW=0.1245E+0l1 EXCESS=0.0C0CE+CO

FOR STORM = 1 STORM AREA (SQ MI) = 10.00
1BR MANE 1.50 56.03 732.00 0

CONTINUITY SUMMARY (AC-FT) - INFLCOW=0.6707E+01 EXCES5=0.00C0E+GCC

**x NORMAL END OF HEC-1 **%*

35 10.

QUTFLOW=0.

14 10.

QUTFLOW=0

.20 10.

CUTFLOW=0.

.32 10

OUTFLOW=0.

oo 25.72 730.00 0.35

2957E+01 BASIN STORAGE=0.3543E-02 PERCENT ERROR=

0o 2.21 730.00 0.14

.5084E+00 BASIN STORAGE=0.14%0E-02 PERCENT ERROR=

00 8.20 730.00 0.21

1240E+01 BASIN STCRAGE=0.6146E-02 FERCENT ERRCR=

.00 54.90 730.00 0.32

6693E+01 BASIN STORAGE=0.2973E-01 PERCENT ERROR=

-0.2
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JrErkrarmwkhhkh kb hkhh kb k ko hrhrwhkkkkkkkxk

*

*
*
*
*
*
*

EEAEE A EELELEREEEEEEES LR LEEEEEEE LRSS

FLOQD HYDROGRAPH PACKAGE

MARY 1981

VERSION 4.0.1E

RUN DATE

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HECL

TIME

(HEC~1)

*
*
*
*
¥
*
*
¥

X X XXX AAXXK
X X X X X
X X X X
XXXXXXX  XXXX X

X X X X

X X X X X
X X XXXXXXX XEXXX

KAXXX

woH

Fhhkkhkkkdrk Ak kkdhhkhhkhhkkwkhdardhrdrhk

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95€16
{916) 551-1748

* * o ok % A *
* o+ * * % ¥ %

3 3 %k ke e de ok e ok de de ok ook ok e ek ok e sk ke de o ook e ek ke e ok e o

(JAN 73), HEC1GS, HEC1DB, AND HECLEW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1873-~STYLE INPUT STRUCTURE.

THE DEFINITION CF
NEW CPTIONS: DAMBREZK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION,
DS5S:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

-AMSKK-

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT
ID....u.. l....... 20 eninn 3. [ 5
ID HEC-1 Analysis using WMS
ID 100 year devloped flow
IC MAY 2012
IT 10 07MBY09 0 130
I0 5
IN 6 07MAY09 0
JD 2.52 10.0
* typell-Z4hour
PC 0.0 0.001 0.002 0.0031 0.0041
PC 0.0105 0.011e 0.0127 0.0138 0.015
PC 0.022 0.0232 0.0244 (0.0256 0.0269
PC 0.0345 0.0358 0.0371 0.0384 0.0398
BC 0.048 0.0494 0.0508 0.0523 0.0538
BPC 0.063 0.0646 0.0662 0.0679 0.0696
PC 0.08 0.0818 0.0836 0.0855 0.0874
BC 0.093% 0.101 0.103 0.1051 o0.1072
BEC 0.12 0.1223 0.1246 0.1271 0.1Z29%6
BC 0.147 0.1502 0.1534 0.1566 (.1598
PC 0.181 0.1851 0.1895 0.1941 0.198¢
PC 0.235 0.2427 0.2513 0.2609 0.2715
BC 0.663 0.682 0.6986 0.713 0.7252

OO OO0 000

.0051
.0lel
.0281
L0411
.05353
.0712
.0892
.1083
.1323
0.163
0.204
0.283
0.735

0.00862
0.0173
0.0294
0.0425
0.0588

0.073
0.0912
0.1114

0.135
0.1663
0.20924
0.3068
0.7434

[vEvBoBeBoNaleNeNelollelleNe

ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 8l1.

DS

L0073
.0185
L0307
.0438
.0583
0747
L0931
.1135
.1378
L1697
.2152
.3544
L7514

THIS IS THE FORTRAN77 VERSION
:WRITE STAGE FREQUENCY,

LOSS RATE:GREEN AND AMPT INFILTRATICN

PAGE 1
....... 9......10
0.0083 0.0094
0.0196 (.0208
0.0319 0.0332
0.0452 0.04e66
0.05%8 0.0614
0.0764 0.0782

0.085 0.087
.1156 0.1178
.1408 0.1439
L1733 0.1771
.2214 0.228
.4308 0.5679
.7588 0.7656

OO0 OoOCSC aOa



PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC

KK
KO
BA
Ls
uD

KK
RO
BA
L3
uD

KK
KO
HC

0.772
0.82
0.8535
0.88
0.9018
0.921
0.9377
0.952
0.9648
0.977
0.9B888
1.0

328B

0
0.0487
0.0
0.1151

403B

0
0.021e6
0.0
0.0893

37C
0
2

0.778
L8237
.8565
.B823
.9038
.9228
.9393
L9533
0.966
0.9782
0.985¢

[ By o - an B o L Y o

74.2

74.48

CNAME

[ I e By o I & B o [ o Y o O o Y e JO i }

.7838
.8273
.8594
.8845
-9058
.9245
.9408
.9546
.9672
.8794
0.991

0.78%
0.8308
0.8622
0.8868
0.9078
0.92863
0.5423
0.9559
0.9685
0.9806
0.9922

0
0
0

0.

[=ReleloeRol

L7942
.8342
.B645
0.889
9087
0.928
.9437
.9572
.9697
.9818
.9933

22

22

22

0.788
0.8378
0.8676
.8912
L9117
.9287
. 9452
. 9584
.9709
0.9829
0.9944

(=)

CcCOoO o OO

0.8036
0.8409
0.8702
0.8533
0.9136
0.9314
0.9466
0.9597
0.9722
0.9841
0.9856

0.808
0.8442
0.8728
0.8855
0.9155

0.933

0.948

0.%61
0.9734
0.9853
0.9867

OO0 C OO0 o OoO0O0O0O

.8122
.8474
.8753
.8976
.9174
L9346
.9494
.9622
.9746
. 9864
.9978

OO0 0000000

.81862
.8505
.8777
. 8997
.8192
.9382
.8507
.9635
.8758
.9876
.99B5



LINE

46
47
48

49

51

52

53
54

o
S D)
o = Lg;
— —t
o o U
= S
< 8 =

BE

HEC-1 INPUT
ID.eus--- lo...... 2 K S L 5. ..., Brivennnn Tervennan - S 9.. ..., 10
KK 37R CNAME 37C
KO 0 0 0.0 [ 22
RS 1 FLOW 0.0 0.0
* 37C Volume
sV 0.00.1266630.253327 0.379%90.5066530.633316 0.759980.8866431.0133061.139969

SV 1.26661.3932961.5199591.6466221.7732861.8999492,0266122.1532752.2799392.406602
* 37C Elevation

SE 4742.04742.4214742.8424743.2634743.6844744,1054744.5264744.9474745.3684745,789
SE 4746.24746.6314747.0524747.4734747.8944748.3154748.7364749.1574749.578 4750.0
* 37C Discharge

50 0.02.197453 8.3679616.4140423.1448215.9029218.6881421.1090223.2794925.26417
SO 27.10328.8264930.4517731.9946033.,4663734.8761036.2310137.5370538.7991540.02147
* 37C Elewvation

S8E 4742.04742.4214742.8424743.2634743.66844744,1054744.52¢64744.9474745.3684745.789
SE 4746.24746.6314747.0524747.4734747.8944748.3154748.7364749.1574749.578 4750.0

KX 113

KO 0 0 0.0 0 22
Ba 0.1161

LS 0.0 57.0 0.0

up 0.0767

KK &R CNAME &eC

RO 0 0 0.0 0 22
RN 6R

KK 10B

KO 0 0 0.0 0 22
B D.16l6

LS 0.0 71.74 0.0

gD 0.1283

EK 13cC CNAME 13R

KO 0 Q0 0.0 0 22
HC 2

KK 13R CNAME 13C

KO 0 0 0.0 0 22
RS 1 FLOW 0.0 0.0

* 13C Vvolume

sV 0.00.9742581.9639382.969202 3.990215.0271236.0801017.14%3058.2348965.337034

SV 10.45511.5915912.7443313.9142715.1015516.3063517.5288218.7691220.0274121.30386
* 13C Elevatiocn

SE 4800.04800.5264801.0524801.5784802.1054802.6314803.1574803.6844804.2104804.736
SE 4805.24805.7894806.3154806.8424807.3684807.8944808.4214808.9474809.473 4810.0
* 13C Discharge

5Q 0.03.42952912.3279421.8209515.9029219.3218222.2207724.7829127.1039229.24128
S0 31.23233.1045734.8761036.5618938.1733239.7194241,2075542.6437844.0331245.38008
* 13C Elevation

SE 4800.04800.5264801.0524801.5784802.1054802.6314803.1574803.6844804.2104804.736
SE 4805.24805.7894806.3154806.8424807.3684807.8944808.4214808.9474809.473 4810.0

PAGE 2



102

104

105
1086
107
108
109

110
111
112
113
114

115
116
117

118
119
120
121
122

123
124
125

KK
Ko
BA
LS
UD

KK
KO

KK
KO
BA
LS
uD

KK
KOG
BA
LS
uD

KK
KO
HC

KK
j:ge]
BA
LS
UD

KK
KO
BA
LS
uD

KK
Ko
HC

KK
KO
BA
LS
UD

KK
KO
RN

408B
0.0830
0.1068
998
0.0594
0.06§4

30C

103B
0.0102
9.1933
401B
0.1360
0.1917

32C

101B
0.1138
0.1459
31R

31R

....... 2
0
64.48
CNAME
0

0
66.25
0
78.61
CNAME
0

0
84.1
0
74.82
CNAME
0

0
64.94
CNAME
0

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

22

PAGE 3



froeee

i’

1

PR

z

£

LINE

126
127
128
123
130

131
132
133

134
135
136
137
138

139
140
141

142
143
144
145
146

147
148
148

150
151
152
153
154

158I
1595
60
o1 C

:sz T

==

~363
364'~<

KK
KO
BA
L3
uD

KK
KO

KK
KO
BA
LS
uD

KK
Ko
Hc

KK
RO
BAR
LS
uD

KK
KO
= (¥

KK
KO
BA
L3
UuD

KK
KO

KK
KO
BA
LS
uD

KK
RO
ac

83B

0.568¢
0.0
0.0558

84B

0.11¢%8
0.0
0.0556

20C
0

58.07

CNAME

73.61

CNAME

63.35

CNAME

58.02

CNAME

67.12

CNAME
0

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

22

PAGE
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LINE

166
167
168
169
170

171
172
173

174
175
176
177
178

17¢
180
181

182
183
184
185
186

187
188
188

190
181
192
193
194

193
196
197

198
139
200
201
202

203
204
205
206
207

KK
KO
BA
LS
up

KO

KK
KO
BA
LS
uD

KK
KO
HC

KK
KO
BA
LS
up

KO
HC

KK
KO
BA
LS
uD

KK
KO
HC

KK
KO
Ba
Ls
up

KK
KO
BA
LS
uD

1778

0
0.0215
0.0
0.0320

2483

0
0.0832
0.0
0.0813

....... 2
o]
&€8.61
CNAME
0

0
61.01
CNAME
0

0
66.31
CNAME
0

0
62.17
CNAME
0

0
64.7
0
66.07

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

22

BAGE 5



LINE

208
209
210
211
212

213
214
215

216
217
218
219
220

221
222
223
224
225

226
227
228

229
230
231
232
233

234
235
236

237

KK

2868
0.4184
0.0268

1818
0.0313

0.0
0.0991

43C

2B
0.0817
0.3163
38R
38R
405B
0.0082
0.0TéD
2888
0.0149%
0.06é4

44cC
0

75.39

CNAME

70.78

77.05

CNAME

8l.1¢

CNAME

80.21

78.34

CNAME
0

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

22

PAGE
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LINE

250
251
252
253
254

255
256
257
258
258

260
261
262

263
264
265
266
267

268
269
270
271
272

273
274
275
276
277

278
279
280

281
282
283

284
285
286
287
288

289
290
291

KK
KO
BA
LS
UD

KO
BA
L3
un

KR
KO
HC

KK
KO
BA
Ls
UD

KK
KO
BA
L3
un

KK
KO
BA
Ls
uD

KK
RO
HC

KK
RO
RN

KK
KO
Ba
Ls
uD

KK
RO
RD

....... i.......2
4158

0 0
0.0771

0.0 80.26
0.0921
4598

0 0
0.1803

0.0 79.85
0.1662

3C CNAME

0 0
4
163B

0 0
0.0618

0.0 80.62
0.1138
7B

0 0
0.0408

0.0 67.23
0.0556
411B

0 0
0.0331

0.0 79.74
0.0892

12C CNAME

0 0
4

12R  CNAME

0 0
12R
141B

0 0
0.1600

0.0 69.57
0.1866

25R CNAME

0 0

1297.6 0.07153

25C
0.0
0.013

HEC-1 INPUT

22

22

22

22

22

22

22

22

22

22
CIRC

PAGE 7



—

LINE

292
293
294
295
296

297
298
299

300
301
302
303
304

305
306
307

308
308
31¢

311
312
313
314
315

316

KK
KO
BA
LS
uD

KK
KO
RD

KK
RO
BA
LS
UD

KR
KO
HC

KK
RO

KK
KO
BA
LE
uD

KK
KO
HC

KK
KO
RD

Xo
BA
Ls

KK
KO
BA
LS
UuD

61.27

CNAME

0.04276

67.54

CNAME

CNAME

0.06856

71.23

CNAME

CNAME

0.04879

75.21

80.17

HEC-1 INPUT

22

22
CIRC

22

22

22

CIRC

22

22

22

TRAP

22

22

2.

0.

PAGE
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LINE

332
333
334

335
336
337

338
339

340
341

342
343

344
345

346
347
348
348
350

351
352
353
354
355

356
357
358

359
360
36l

362
363
364
365
366

367
368
369

HEC-1 INPUT

ID....-.. 1....... 2. ... 3. ... [ 5. [ Teervinn Beivanan Firnnnn 10
KK 4ac CNAME 4R

KO 0 0 0.0 0 22

HC 2

KK iR CNAME 4c

KO 0 0 0.0 0 22

RS 1 FLOW 0.0 0.0

* 4C Veolume

sV 0.00.2728530.5501420.8319091.1181%5 1.409%041.7044872.0045762.3093492.61884¢

SV 2.93313.2521783.5760963.9049024.2386384.5773464,921066 5.269845.6237085.982713
* 4C Elevation

SE 4811.04811.2104811.4214811.6314811.8424812.0524812.2634812.4734812.6844812.894
SE 4813.14813.3154813.5264813.7364813.9474814.1574814.3684814.5784814.782 4815.0
* 4C Discharge

SQ 12.76313.3469013.9061714.4438114.9621415.4631015.9483316.4192316.8770017.32267
S50 17.75718.1812818.7378822.8393729.3622537.5566847.1173257.86315 6€9.670582.44792
* 4C Elevation

SE 4811.04811.2104811.4214811.6314811.8424812.0524812.2634812.4734812.6844812.894
SE 4813.14813.3154813.5264813.7364813.9474814.1574814.3684814.5784814.78% 4815.0

KK 30B

KO 0 o] 0.0 0 22
Ba 0.1491

LS 0.0 74.12 0.0

uD 0.2306

KK €68

KO 0 o] 0.0 0 22
Ba 0.0522

LS 0.0 72.0 0.0

up 0.0556

KK lic CNAME 11Rr

KO 0 0 0.0 0 22
HC 4

KK 11R CNAME 11c

RC 0 0 0.0 0 22
RN 11R

KK 241B

EKC 0 0 0.0 0 22
BA 0.0549

LS 0.0 73.24 0.0

UD 0.1459

EK 10R CNAME 10c

RC 0 Q 0.0 0 22
RN 10R

PAGE 9



LINE

370
371
372
373
374

375
376
377
378
379

380
381
382
383
384
385
386

387

390
391
392
393
394

ID e sanss . 2
KK 151B

KC 0 0
3a 0.0132

L3 0.0 72.23
Up  0.0337

KK 150B

KQ 0 Q
Ba 0.0481

L3 0.0 79.46
UD (0.0407

KK 35C CNAME
KO a 0
HC 2

EK 35R CNAME
ite] o] 0
RS 1 FLOW
* 35C Volume

sv 1.0 2.0

* 35C Elevation
SE 4815.0 4816.0
* 35C Discharge
50 5.0 5.0
* 35C Elevation

SE 4815.0 4816.0
EK 143B

¥Q o] o]
Ba 0.0414

Ls 0.0 74.0
UD 0.0120

KK 402B

KO 0 0
BA 0.0153

LS 0.0 74.0
ub (0.0514

KK 33cC CNAME
KO 0 0
HC 2

KK 33R CNAME
KO 0 0
RS 1 FLOW
* 33C Volume

sV 0.0 1.0

* 33C Elevation
SE 4810.0 4811.0
* 33C pischarge
50 5.0 5.0
* 33C Elevation

4817.0

4817.0

4818.0

4818.0

22

22

22

22

5.0

4B19.0

5.0

4B19.0

22

22

22

22

4.0

4B14.0

5.0

6.

4820.

5.

4820.

5.

43815,

5

0

0

0

0

0

0

.0

7.0

4821.0

5.0

4821.0

6.0

4816.0

5.0

8.

4822,

5.

4822,

7.

4817.

5.

0

0

0

0

0

0

0

9.

4823.

5

4823.

B8

4818.

5.

0

0

.0

0

.0

0

0

10.

4824

5.

4824

g.

4819

5

0

.0

0

.0

0

.0

.0

PAGE 10






LINE

409

410
411
412
413
414

415
416
417
418
419

420
421
422
423
424

425
128
427

428
429
430
431
432

433

KK
KO
RN
ZZ

....... 2
4811.0
0

74.0

0
68.46
0

72.0
CNAME
0

0
73.99
0
75.76
CNAME
0
CNAME
0

4812.0

HEC-1

4813.0

INFUT

4814.0

22

22

22

22

22

22

22

22

4815.0

4816.0

4817.0

4818.0

4815.0
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OPERATION

HYDROGRAPH

HYDROGRAPH

2 CCMEINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGREPH

2 COMBINED

ROUTED TO

HYDROGRAFH

ROUTED TO

HYDROGRAFH

HYDROGRAPH

3 COMBINED

HYDROGRAFH

HYDROGRAPH

3 CCOMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

aT

aT

STATION

3298

403B

37C

37R

11B

6R

10B

13C

13R

98B

29R

408B

98B

3ecC

103B

401B

FEAK
FLOW

22.

11.

33.

20.

54.

56.

11.

19.

19.

17.

42.

78.

49.

TIME IN HOURS,

TIME OF

PEAK

12.00

12.00

12.00

12.17

12.33

12.33

12.00

1z2.00

12.83

12.00

12.00

12.00

12.00

12.00

12.17

12.17

RUNOFF SUMMARY
FLOW IN CUBIC FRET PER SECOND

AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
AREA
6—-HCUR 24-HOUR 72-HOUR
3. 1 1 0.05
1. o] 0 0.02
4. 1 1 0.07
4. 1 1 0.07
1. 0 0 0.12
1. 0 0 0.12
8. 3 3 0.16
9. 3 3 0.28
7. 3 3 0.28
3. 1 1 0.11
3. 1 1 0.11
3. 1 1 0.08
5. 1 1 0.06
10. 3 3 0.25
1. 0 0 0.01
8. 3 3 0.14

MAXIMUM
STAGE

4743.48

4800.986

TIME OF
MAX STAGE

12.17

12.83



HYDROGRAPH
ROUTED TO
HYDROGRAPH
ROUTED TO
EYDROGHAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
ROUTED TO
HYDROGRAPH
3 COMBINED
HYDROGRAEH

@))

i H PH

~ M
2 e

e — [y
" h‘hyééggaAPH
J N

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

32c

1018

31R

83B

19R

gen

21¢C

858

léc

81B

17R

84B

20C

8C

87B

22C

7B

128.

14.

14,

17.

17.

13.

28,

23.

52.

30.

88.

11.

15.

26.

12.00

12.17

12.17

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.00

19.

12.

13.

0.40



3 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAFPH

5 COMBINED

HYDROGRAPH

HYDROGRAFPH

3 COMBINED

HYDROGRAPH

RQUTED TO

HYDROGRAPH

HYDROGRAFH

4 COMEINED

HYDROGRAPH

HYDROGRAPH

4 COMBINED

HYDROGRAEPH

HYDROGRAFH

HYDROGRAPH

4 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

ic

177B

248B

176B

41cC

286B

181B

43C

2B

38R

405B

288B

44C

415B

459B

3C

163B

7B

411B

12¢

120.

18.

163.

1€60.

13.

341.

39.

39.

10.

384.

59.

98.

668.

44,

10.

25.

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.00

12.17

12.17

12.00

12.00

12.00

12.00

1z2.00

12.00

1z.00

12.00

12.00

12.00

23.

30.

15.

51.

60.

15.

100.

110.

10.

17.

20.

33.

36.

10.

17.

20,

33.

36.

.27

.02

.08

.02

.51

.42

.03

.96

.08

.08

.01

.01

.06

.08

.18

.72

.06

.04

.03

.86



1+

+

+

+

o e

.
1]

TR

P

=%

L

& n

|

—~—

—w

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRRPH

ROUTED TOC

HYDROGRAPH

2 CCMBINED

ROUTED TO

HYDROGRAPH

3 CCMBINED

RQUTED TO

HYDROGRAPH

HYDROGRAPH

2 CCMBINED

v

HYDPROERPH

= 0

\;

i&nmm

=
M~
;E% CQ@g?NED

=t

0

L TO

-

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

12R

141B

140B

24c

24R

138B

18C

18R

155B

149B

4c

4R

308

EEB

747.

36.

35.

13.

18.

13.

31.

79,

7.

32.

103.

129.

35.

43.

22.

154.

154.

12,

1z.

12.

12

1z,

12.

12

12.

1z.

12,

12.

12.

12.

12.

12.

1z2.

12.

12.

12.

00

17

17

.00

Q0

a0

.00

17

17

00

17

17

17

00

17

17

15.

15.

17.

22,

20.

45,

45,

36.

15.

23.

23.

36.

15.

23.

23.

.B6

.16

.16

.07

.07

.05

.11

.11

.12

.39

.39

.08

.20

.28

.28

.15

.05

-87

.87

4814.08

12.87



HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGREPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRBFH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

5 COMBINED

HYDROGRAPH

HYDROGRAPH

3 COMEBINED

ROUTED TO

AT

AT

AT

AT

AT

4T

AT

AT

AT

AT

AT

AT

AT

AT

241B

1CR

151B

150B

35C

35R

143B

402B

33C

33R

407B

406B

358B

54C

344B

363B

9c

9R

33.

33.

34,

40.

21.

29.

29.

22.

10.

6l.

61.

12

12.

12.

12.

12.

12.

12,

12.

12.

12.

12.

12,

12.

12,

12.

12.

00

00

00

00

00

.17

ao

00

00

.17

0o

a0

.00

00

00

00

00

oe

12.

186.

16.

11.

12.

12.

2. 0
2. 0
a 0
1 0
1 0
3 o}
1. 0
a. 0
1 0
5 Y
0 o]
0. 0
0 0
11. 0.
1. Y
0 0
12. 0.
12. a.

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW I3 DIRECT RUNOEF WITHOUT BASE FLOW)

——

INTERPOLATED TO

.09

.09

.01

.05

.06

.06

.04

.02

.06

.06

.02

.03

.01

17

.04

.02

23

23

4815.00

4810.49

0.00

12.50



COMPUTATICN INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) (MIN) (IN} {(MIN) {CFS) (MIN) (I
FOR STCRM = 1 STORM AREA (5Q MI} = 10.00
25R  MRNE 0.94 35.586 730.30 0.45 10.00 35.38 730.00 0.45

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3804E+01 EXCES$5=0.0000E+00 OUTFLOW=0.3801E+01 BASIN STCORAGE=0.4098E-02 PERCENT ERROR= 0.0

FOR STORM = 1 STORM AREA (5Q MI) = 10.00
23R MANE 0.50 .82 722.00 0.21 10.00 4.93 720.00 0.21

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.72B2E+00 EXCESS5=0,0000E+00 OUTFLCW=0.7255E+00 BASIN STORAGE=0.1807E-02 PERCENT ERROR= 0.0

FOR STORM = 1 STORM AREA (SQ MI) = 10.00
24R  MANE 1.00 17.38 723.00 0.28 10.00 12.90 720.00 0.28

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1692E+01 EXCES5=0.0000E+00 OUTFLOW=0.1686E+01 BASIN STORAGE=0.7309E-02 PERCENT ERROR= 0.0

PCR STORM = 1 STORM AREA (8Q MI) = 10.00
18R MANE 1.54 77.93 731.22 0.41 10.00 76.86 730.00 0.42

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.8656E+01 EXCESS5=0.0000E+00 CUTFLOW=0.B640E+0l1 BASIN STORAGE=0.3327E-01 PERCENT ERROR= -0.2

**% NCRMAL END OF HEC-1 ***
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