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1.0 Introduction

This study was prepared for the Nevada Department of Transportation (NDOT) under
Agreement No. P107-93-010. The scope of the study was to evaluate the benefits
of a detention basin on White’s Creek in the South Truckee Meadows. NDOT is
currently designing an elevated freeway extension of US 395/1 580 which will cross
all four branches of White’s Creek. Washoe County has prepared a concept level
Flood Control Master Plan which proposes a detention basin on White’s Creek which
will mitigate the flood hazard to existing and future development. This study was
authorized to prepare technical data, i.e. existing peak flows and approximate flood
limits and to apply that data in the evaluation of the effectiveness of a detention
facility. Preliminary: meetings were held between NDOT and Washoe County to
discuss the possibility of a joint project. NDOT would contribute the savings realized
from the reduced sizes of drainage structures to the construction costs of the

potential basin. The location of the proposed project is shown on Figure 1.

-The proposed elevated freeway extension is located in the designated floodplrain of

Whites Creek. The regulatory floodplain shown for this area indicates that Whites
Creek diverges into four distinct branches in Section 30, Township 17N, Range 18E
which is approximately 2 miles upstream of the proposed freeway alignment. One of
the alternative solutions for collecting and conveying the peak 100-Year flows .under
the proposed freeway, which is being reviewed, is a detention basin upstream. A
detention basin could reduce the peak flow to a flow more easily managed, possibly -
to a single structure location instead of four separate locations.

This analysis was prepared to establish an acceptable peak discharge and runoff
hydrograph suitable for a preliminary detention basin feasibility analysis. Much of the
information in this report has been based on a previous feasibility study by Nimbus
Engineers for a detention facility at Huffaker Narrows (Reference 5). Whites Creek
was analyzed in that study as a contributing watershed. Substantial revision was
necessary to incorporate additional concentration points and to.include a higher level
of detail in the analysis.

2.0 Physical Description

Whites Creek originates in the Sierra Nevada Range and flows to the East into
Steamboat Creek (See Figure 2). Approximately 2 miles upstream of Virginia Street,
the watercourse diverges into four smaller channels. These channels travel east as
wide, shallow flow across South Virginia then reunite and flow north towards the
Double Diamond Ranch. Because of the wide and shallow characteristics of the flood
flows, collection and management of the flood flows would be difficult.
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The contributing watershed extends to an elevation of over 10,600 feet. The .
. diffluence is at an elevation of approximately 5,000 feet. The basin is vegetated

mainly with pine trees and mahogany brush in the upper subbasins and sagebruy
s

'pasture and residential areas in the lower subbasins. Approximately 16 square mi

contribute runoff to the proposed freeway and approximately 9 square miles of the

‘watershed is upstream of the proposed detention facility site.

3.0 Preliminary Soils & Geologic Analysis

Harding Lawson & Associates was retained by Nimbus (with NDOT approval) to
review and research existing available data concerning geologic constraints and soils
conditions. They were unable to do new field sampling or investigation because right-
of-entry onto private property could not be obtained within the specified schedule.
Their investigation was limited to a literature search.and a site investigation on the
public property. Several sites were selected for their evaluation. Their verbal
recommendations were: 1) that the facility be placed at grade due to active faults in
the area, 2) that the facility be used for flood control only not as reservoir storage and
3) that the preferred site based upon information available be near the diffluence or
further downstream.

4.0 Hydrologic Analysn
The SCS methods were used in the Corps of Engineers hydrologlc computer model

(HEC-1) to estimate the 100-Year discharges for all the contributing areas. The 100-
Year event is an event with a one percent chance of occurring in any given year.

The following parameters were used within the models to calculate runoff:
1) Basin area in square miles.
2) Runoff curve number, which relates how much rainfall will become

runoff for a given basin. The number is based upon soil type, relative
soil moisture content, impervious areas, vegetation type and cover

density.
3) Rainfall depth, duration, and distribution.
4)  Basin lag time; which is defined as the time from the center of mass of

rainfall excess to the peak discharge, expressed in hours.

6) Hydrograph routing parameters.

>



Table 1 on page 7 presents the parameters for each basin which were selected for

_ this study.

Basin Area

The watershed boundaries _were identified using USGS quadrangle maps (Reference
14) and field inspection. The area of each contributing drainage area was measured
from the maps. :

Curve Numbers

To estimate a curve number, the types of soil within the basin must be identified by

~ a hydrologic group. Soils are classified by the SCS into four hydrologic soil groups;

A, B, C and D. Group A soils have a rapid infiltration rate and include very porous
soils such as sandy soils. Group D soils have a very slow infiltration rate which
results in a larger percentage of the rainfall expressed as runoff. For this study, the
soil groups determined in the Huffaker study were reevaluated with more detail which

- resulted in a larger percentage of more porous soils and consequently lower curve

numbers.

Types of soils and their respective hydrologic groups were identified using the SCS
Soil Survey for Washoe County (Reference 6).

Relative soil moisture content is described in the SCS methodology by a: term
identified as "antecedent moisture condition” (AMC). Three different relative
conditions are described by the SCS: AMC |, Il and Il. AMC | is an extremely dry
condition where soil moisture has been depleted and infiltration rates for the soil are
near their maximum, and AMC Il is a saturated condition. AMC Il is an average
condition. This condition is the standard used for hydrologic analysis in the Western
States and was used in selecting the appropriate table of curve numbers. '

-Vegetation and cover density for the drainage areas were determined from fleld

inspection and United States Forest Service (USFS) color aerial photos.

Using the above mentioned information, curve numbers were selected using the tables
in SCS TR-55 and NEH-4 (References 7 and 8). As a basin is typically comprised of
multiple hydrologic soil groups, cover densities, and vegetative cover; a weighted
average of these parameters was calculated to determine a composite curve number

for each basin.
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Rainfall

A SCS Type li storm was selected for this modeling effort after discussions with

NDOT and Washoe County. It was the consensus during the discussion that there is
a high likelihood of a thunderstorm being the most severe event due to the shape of
the watershed and the historic high flows on adjacent Galena Creek. This distribution
is a dimensionless temporal distribution developed by the SCS using regional averages.

The 100-Year, 24 Hour point rainfall depths used in the HEC-1 models were obtained
from NOAA Atlas 2, Volume VIl - Nevada (Reference 13). As the watershed area
above the proposed site is less than 10 square mlles areal reductlon of the rainfall
was neglected. :

Basin Lag:

Basin travel time, or time of concentration, is the time it takes for water to reach the
outlet from the hydraulic most distant point in the basin. Travel times were developed
using the Upland Method descnbed in NEH-4.. ThIS method estimates row velocity
based on channel slope and ground cover. -

Due to the variability of the channel characteristics, all travel times were calculated
on a reach by reach analysis:. The resulting travel times were then multiplied by, the
empirical factor of 0.6 (NEH-4) to obtain the subbasin lag time.

Routing

Channel routing and overland flow routing were performed with the Muskingum
method. The parameters for the reaches modeled with the Muskingum method were
estimated using channel and overbank characteristics, lengths, slopes and typical
roughness. Manning’s equation and the Upland Method were used to estimate flow
velocity, and the guidelines included in the HEC-1 manual were used to estlmate
values for k, t, and x (Reference 10).

Routing through the proposed detention basin was done with the Modified Puls
Method .in the HEC-1 model. '

~



The following table presents selected subbasin parameters developed.

TABLE 1

WHITES CREEK

E'SljBBASIN PARAMETERS

Subbasin Curve i 100-Year, 24 Hour
i Number . Rai.nfall
WI1R 1.36 63 0.21 5.50
W2R 0.84 65 0.17 5.40
W3R 1.38 65 0.23 5.25
WA4R 1.47 57 0.27 5.00
W5R 1.27 58 0.28 4.80
WG6R 1.43 57 0.44 4.10
W7R 0.85 68 0.17 3.40
WS8R 0.75 65 0.29 3.00
WIR 2.39 69 . 0.51 2.80
W10R 0.30 55 0.32 2.80
W11R 0.32 75 - 0.27 2.70
W12R 0.60 61 0.45 2.80
W13R 2.00 61 0.52 2.80
W14R 0.18 77 0.26 2,70
W15R 0.21 79 0.21 2.70
W16R 0.11 81 0.21 2.70
W17R 0.58 67 0.31 2.80
W18R 0.85 80 1.33 , 2.70
W19R 0.33 60 0.22 2.75
W20R 0.22 61 0.22 2.73
yA



Diversions

" As mentioned earlier, Whites Creek diverges into four less defined channels as the

creek exits the steeper portion of the watershed. Individually, these channels do not
have the capacity to convey the 100-Year discharge (Approximately 5100 cfs). A
small diversion structure has been built which directs low flows into channeis #1 and
#3. Due to the constant water supply, these two channels are heavily vegetated with
brush and willow trees and appear to be quite stable. The other two channels remain
dry until flood events and are cleaner channels with silty, gravelly bottoms and
vegetated with sagebrush in the overbanks.

The small capacity of the channels and dense vegetation at the diffluence made the
determination of a flow distribution difficult. For this analysis, the assumption was
made that the channels would not significantly degrade or migrate and that flood
debris would not significantly redirect flows. Nimbus realizes these conditions could
occur. to some degree but also feels that with the weight of that uncertainty the
results of this analysis are reasonable to use as design flows for this project.

A previous study by SEA Engineering {1980) estimated the percent of flow in each
channel, however, a copy of that report has not been located. It is not known how
the distribution was determined, but it is understood the report states that 75% of the
total flow is contained within channel #1, and the remaining 25% is equally
distributed among the other three channels-(channels #2, 3 and 4).

Nimbus estimated the distribution of flows using a ratio of available conveyance.
Survey data was collected around this diffluence to supplement existing topography.
Using this data, cross section geometries and slopes were coded into the U.S. Army
Corps of Engineers’ water surface program, HEC-2 (Reference 9). This program
estimates a water surface elevation based on standard hydraulic equations. All the
information used to develop the distribution, including cross sections, and a workmap
showing topography and cross section layout is included in the appendix.

Using the detailed output from the HEC-2 model, a flow distribution within each
section was determined and consequently a channel capacity. The model was refined
until producing a consistent distribution within itself (i.e. the distribution within a
cross section should be similar to the adjacent upstrean and downstream section).

Split flow also occurs approximately 8,000 feet downstream of this diffluence.
Channels #2 and 3 commingle for a distance then diverge again. The distribution of
flow between the channels was determined in a similar manner resulting in an equal
split. :

Additiohally, a third flow split occurs near channel #1 and Zolezzi Lane. The amount
of split flow is controlled by inadequate channel capacity upstream of Zolezzi Lane.

8



The capacity of the channel was determined with Manning’s Equation. Flows over
this amount were diverted east along Zolezzi Lane towards Virginia Street. The
information used to determine these split flow estimations are also included in the
appendix.

The following table presents the 100-Year values computed.

Concentration Point 100-Year Discharge
CFS i
@ Diffluence 5100
Channel #1B @ Proposed I-580 170
Channel #1 & #2 @ Proposed I-580 1850
Channel #3 @ Proposed I-5680 1350
Channel #4 @ Proposed 1-580 1550
@ CP DD  (Southern Property Line of Double 4450
Diamond Ranch)

In order to prepare a basin design, a hydrograph was also developed during this
analysis. The total volume of runoff was calculated to be 593 acre feet with a peak
flow of 5100 cfs as noted in Table 2. The goal of the project was to reduce the peak
flow to 1000 cfs. Asillustrated in the design hydrograph shown in Figure 3, 230 acre
feet must be stored.

5.0 Proposed Detention Basin

The analysis for the basin feasibility was developed based on several variables
including hydraulic and hydrologic efficiencies of the sites, topographic and geologic
considerations, land value and identifiable benefits to the lower reaches of the
watershed; consideration was also given to the project’s construction scheduie. The
impacts of time required for permit application, review and approval from the Federal
Government and Corps of Engineers were considered as major constraints.

Because of the diversion into four less defined channels at the diffluence, which is
located in Section 30, Township 17N, Range 18E, the possible basin locations were

9



determined to be in the area of the diffluence for maximum benefit. A location further

. upstream was reviewed; however, because of the large number of recent active faults

in that area and verbai information received from Harding Lawson, further
investigation was abandoned.

Three alternative locations in Section 30 were analyzed. Alternative #1 was located
immediately upstream and generally northeast of the diffluence. The natural gradient
of the area ranged from approximately 7% to 12.5%. The preliminary analysis
indicated that the total storage capacity of 230 acre feet would require at least 5
individual basins in order to control the size of the cut slope in the storage area. This
alternative would require approxnmately 47 acres of land for construction of the basm
site.

Alternative #2 was located at the diffluence and incorporated the existing county park
area as well as approximately 32 additional acres to the south and east of the
diffluence. The basin would utilize a multi-level structure in order to minimize the
embankment required for the storage.

The third alternative was located north and east of the diffluence and would fequi're

.approximately 35 acres. Both the areas for Alternatives #2 and #3 have natural

slopes of approximately 6% and will require at least 4 separate basins to
accommodate the required 230 acre feet of storage.

The targeted peak 100-Year flow of 1000 cfs from the basin was established by
hydrograph comparison to optimize the ratio between the storage requirements and
the discharge rate. The 1000 cfs discharge and the 230 acre-feet of storage appears
to achieve the optimum benefit. A 50% further reduction in discharge, to
approximately 500 cfs total, would require a minimum of an additional 50% of storage
or 350+ acre feet total volume. The attenuated peak flows from the basins, for the
purposes of this study, were divided into each of the four existing downstream

channeis. The diverted flow quantities were based on the percentages of the natural

peak flow splits under existing conditions. Other discharge scenarios are possible and
can be evaluated in more in-depth studies.

Based on discussions with Washoe County and review of the assessors valuations of
the properties, it appears that Alternative #3 would require the least costly right-of-
way. Alternative #2 would equal Alternative #1 for land costs in excess of 25% more
than Alternative #3.

The estimated construction costs of each alternative were nearly equal. The
excavation required for the basins is approximately 1 million cubic yards. The Nevada
Department of Transportation has indicated if the material is suitable, it may be used
as embankment material for the freeway. Preliminary indications are that the material .
can be utilized.
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The basin slopes shown on Figure 4 vary. from 2:1 (horizontal to vertical) to 3:1. It
is assumed (prior to further study) that these cut slopes will be stable. All

“embankments are designed at 3:1 slopes and will have a minimum “of- 3 foot. of

freeboard above the emergency spillway elevation.

After careful review of the preliminary information, it is Nimbus Engineers’ opinion
that Alternative #3 shown on Figure ‘4 is the most favorable and cost effective
detention basin site. If the project proceeds into the final design and property
acquisition stage, not only will property purchases be included in the acquisition, but
also access and drainage easements. The easements will be necessary for basin
management and accessibility and for minimal disruption of private property during the
construction as well as the operation'and maintenance of the basin.

6.0 Conclusions and Recommendations

Based on the results of this analysis, a detention facility is a feasible option for
controlling flood waters within the White’s Creek basin. An approximate thirty-five
acres of right-of-way will be required to reduce peak 100-Year flows from 5000 to
1000 cfs. Further reduction can take place with additional area and excavation;.
however, it does not appear that it would be cost effective.

As a function of the basin feasibility, NDOT has indicated that if the basin excavated

material meets their specifications it would be used in the.embankment of the freeway
extension. Sampling and materials testing should be required as one of the first major

tasks, if the basin concept is adopted and approved for further design. If the material

meets or exceeds NDOT's requirements, the cost benefit is there to further pursue the

basin concept. Depending upon the cost effectiveness of the excavation scheme, a

larger basin to further reduce flows may be appropriate to consider in final design.

The additional benefits to be realized from the construction of the basin as presented

is:
1. Substantially reduced number and size of drainage structures required to
convey the White’s Creek flows under the US 395/I-580 extension. -

2. Public and private properties downstream of the basin location would be
protected from the 100-Year floods especially those properties adjacent
to South Virginia Street. Under existing conditions, these properties are
potentially subject to sheet flows up to 3 feet deep. :

3. The attenuated flows would substantially reduce the size of future
drainage structures across developable land between the freeway and
Steamboat Creek.



4. The attenuated flows would protect properties along Zolezzi Lane which
are subject to flows from diversion channel #1.

5. The homes in the Homestead Lot area directly below the diffluence of
' White’s Creek virtually stand in the mouth of the canyon. The proposed
‘basin is the only practical solution to their flood hazard potential.
Without the basin, their probability of severe flood damage is equal to
the probability of a 25- Year event, or in some cases a less frequent

storm. :

As information was developed, joint meetings were held with NDOT and Washoe

County staff. Informal meetings were aiso held with other interested parties including
developers (and. their representatives) of properties which would benefit from the
construction and two Washoe County Commissioners. The County staff and
commissioners requested that the information be presented at a public hearing during
a regularly scheduled commission meeting and at the Citizens Advisory Board (CAB). o
The decision to proceed was made with the next step in the process being the public

presentation.

A presentation of the study findings was made as an agenda item on the CAB
regularly scheduled meeting April 22, 1993. The citizens and home owners present
at that meeting demonstrated no support for the basin. The flood potential of the area
below the diffluence did not seem to be a real threat to any of those present. The
CAB voted to oppose the project at the public hearing at the County Commissioner’s
meeting. At the County Commissioner’s meeting of Tuesday, Apnl 27, 1993 the
commissioners voted to reject NDOT's offer :

Based on the public and political reception of the plan, the concept was abandoned
and the NDOT design for the US 395/I- 580 extension will proceed without the benefit

‘ of the basin alternative.
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D 2) Rainfall Pt. values taken from Huffaker Detailed Parameters notebook

D 3} Revised Curve Numbers based on detailed soils amalysis

ID 4) Subbasins W7 & W8 revised for CP at Diffluence

i 5) Add detention modeling

ID

ID  Legend :

1D WiNo.)R = Subbasin .
1D CP XX = Combine flows at point XX )
D RT XX = Route to CP XX

1 0V XX = Divert hydrograph XX

] DR X% = Recall hydrograph X{

15 ¥X = Street and Channel #, where applicable

D = Virginia, I = Iolezzi, £ = 380 (Freeway), ¥ = Wedge

D

1D

7 5 289



27
28

29
30
31
7]
3
34

35
3
37

t

39
40
41
12
43

4
85
8
47

48

49
50

b3
32

33
o4
33
36

58

80
b4
62

64

63
bb

" 87
68

89
70
7t
12
73

IL}
75

38 -

LINE

57

59

63

w3

KK H1R Whites Creek |

N 150
BA 136
P8 3.9
pC 0.0
pc .029
pC L0448
pC L1100
e .181
pE 73
PC .85
pc 913
pC 953
“PC 983
LS
w02
KK W2R
BA  0.84
P8 3.4
Ls
u  0.17

(/S PO FOPUS AP PP FOPUONN. FPUDRI FPNN: NPT BN [

KK WLH2
H 3
KK RT-A
Mmoo

KK W3R
B 138
PR 5.25
ts
0 0.23
KK RT-A
R !
KK WR
BA 147
PB 5.0
(s
w027

KK WE234
He 3
K RT-8
RM !
KK WSR
B LY
PR 4.8
(s
w  0.28
KK WS+CH
HC 2
K RT-C

.002 .005 . .008 011
032 035,038 .041
.068 .072 076 .080
A15 120 128 A33
191 .203 .218 .236
758 776 .791 .804
863 .849 .873 .881
.918 .922 926 930
95 .959 962 965
.986 .992 .993 .998

63

Whites Creek No. 2

65

HEC-1 INPUT

Combine Wl and W2

Route to pt A

0.122 0.4

Whites Creek No. 3
63

Route to ot A

0,095 0.4

Whites Creek No. 4
37

Combine W1-W4

Route to pt B

0.0597 0.4

Whites Creek No. 3
58

Conbine W3 and channel

Raute to at.C

014
084
.083
140
.257
815
.887
.934
.968

1.00

017
.048
.090
187
.283
825
893
.938
971

020
052
.093
BEH

387

834

.B98

.942
974

023
036
.100
163
663
.842
903
946
971

026
060
1035
172
707
.B49
.908
950
.980

Ot e



7

8
79
80
81
82

83
" 84

83
86

LINE

87
a8
89
90

91

92
3

94
93

9%
97
98

9

100

10t
102
103

104
105
106
107
108

109
110
11
112

113
114

13
116

18y
118

119

120

12t
122

A

. BA

RS

9

£

SRR FUURUURT JURUUOS. SR SOUURURE. DUNSUOY SUDRR JUNUURUN: NP SO [

DV SP Divert Flows into South Pond

ST 5P foute Flows through South Pond

ST WP Route flows through Main Pond

0.195

Route-fluus to Diffluence

Combine flows at Diffluence

Route flows through Debris Basin

9,4

HEC-1 INPUT

1

0
1

0

S5

0

.9
)

KK W@eR  Whites Creek No. &
BA .43
PB 5.1
LS 57
up 0.44
KK W8+#CH Combine W6 and channel
HC 2-
KK RT-D. Route to pt D
RM 1 0,122 0.4
iD..
KK WIR Whites Creek No. 7
BA 0.89
PB 3.4
LS 48
up 0.17
KK W7+CH Conobine W7 and channel
HC 2
XK RT-DIF
AN 1 0.104 0.4
KK WeR Hhites Creek No. 8
0.75%
PB 3.0
LS ’ 65
up 0.29
KK CP DIF
Ko 0 2
HC 2
KX ST DEB
RS 1 FLOW 0
SA 0.67 1.33
SE 4930 4950
SS _ 4933 153 3
KK
$ Main Pond (MP) flow are diverted
T He
| 0 5100
00 0 4200
(4
RS i FLOW 0
t  Values for El. 4960 are estimated
] 2.8 4.0 4.8
SE 4949 4952 4950
t Qutflow isa 4 x 3.0" RCB
SL 4941.5 12 0.8
85 4953 200 ' 3
KX DR MP Recall Main Pond Flows (MP)
DR i
KK
{ FLOW f

0

PAGE 3



3

INPUT
LINE

NG,

29

44

4

31
53
:
60
63
67
69
74

76

for E}. 4930 are estipated
6 11.23 12.2

5 4925 4930
5 2 0.8 0.5
520 . 3 LS
HEC-1 INPUT
TUUTTT T UUUUTE FUUTUUUT TUUUUUOT-SUUUUY SURURPO JOURUUOT: MUY TUNRES 1)

P Divertrfious'intu.Channels 2 and 3, Flows into North Pond remain

2 and 3 are orifice flow (SL), weir flows intoc NP (SS)
3
0 575 1500
0 7 580
P Route flows through North Pond
1 FLOW 6o 0
for £1, 4915 are estinated
2 L9 4.2
0 4912 4918
5 9 0.8 0.5
1.5

3 . 200 3

SCHEMATIC DIAGRAM OF STREAM NETHORK

t Values
123 SA 7.
124 SE 490
125 5L 4906,
126 55 492
LINE M.......
127 KK DV N
128 KM
129 T 2
130 b1
131 08
132 KK ST N
133 RS
t Values
134 sA 2.9
135 SE 490
136 5L 4901,
137 55 4914,
138 1
{V) ROUTING {-
{.) CONNECTOR (€
HIR
. H2R
HIHZ. o vernenanes
v
v
RT-A
. ¥R
. v
. v
. RT-A -
B1238, . errrrrurnionnes
v
v
A7-B
SR
WS5CHo v v ennnssns
v
v
RT-C

~-)) DIVERSION OR PUMP FLOW

---} RETURN OF DIVERTED OR PUMPED FLOW

WaR

PAGE 4



78

83

83 .

87

92

94

%6

10t

104

110
109

113

120
119

121

129
127

132

{$48) RUNOFF ALSO COMPUTED AT THIS LOCATION

li6R

Wo+CH..oveuunnens

v
v
RT-D
. WIR
LA
v
v
RT-DIF -
WeR
CPOIF...cvannatss
v
v
ST DEB
pommm—— ?
bv sP
v
v
ST §p
. DR Mp
. v
v
. ST e
. DV NP
v
. v
ST NP

JRRRERREE42822228 8RR 8R202) 38380848288

L
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FLOOD HYDROGRAPH PACKAGE

SEPTEMBER 1990
VERSION 4.0

RUN DATE 03/31/1993 TIME 10:45:43 8

L
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L4
L
$

L
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100-Year, 24 four node!l
This mode] was taken from file : JOLWHITE,DAT

Revsions include : _ ‘
1) Hypothetical rainfall distribution from NOAA {PH) replaced a»/ Type II
- 13 ninute time interval Type Il
2) Rainfall Pt. values taken from Huffaker Detailed Parameters notebook
3} Revised Curve Nuabers based on detailed seils analysis
4} Subbasins W7 & W8 revised for CP at Diffluence
5) Add detention modeling -

Legend : )

W{No.}R = Subbasin

CP XX = Combine flows at point XX

AT XX = Route to CP XX

OV XX = Divert hydrograph XX

DR XX = Recall hydrograph XX

XX = Street and Channel &, where applicable

= Virginia, I = Iolezzi, F = 580 (Freeway), ¥ = Wedge

2710 QUTPUT CONTROL VARIABLES .
IPANT 3 PRINT CONTROL
1pLOT 0 PLOT CONTROL
fscat 0. HYDROGRAPH PLOT SCALE
i3 HYDROGRAPH TIME DATA
NMIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE I 0 STARTING DATE
ITine 0000 STARTING TINE . ;
LY 289 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NOTINE 0000 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
T0TAL TIME BASE  24.00 HOURS

ENGLISH UNITS F
ORAINAGE ARE SQUARE MILES | » . ]
PRECIPITATION DEPTH  INCHES :

LENGTH, ELEVATION  FEET

FLOW CUBIC FEET PER SECOND T

STORAGE VOLUNE ACRE-FEET _ '

SURFACE AREA ACRES N h
TEMPERATURE DEGREES FAHRENHEIT

R IRUR RIS URLRL LIS URILEILR LR LRI IR LR AL EEE LIS RET K83 SRR R0 AR3 RRT LED RED FLR R00 B8 LR% AN

ey

ERTERETessEet
1 1
29 1K t Wik ¢ Whites Creek |
1 t
TETTREeRREETLRL ]
8 IN TINE DATA FOR INPUT TINME SERIES
JAMIN 15 TIME INTERVAL IN MINUTES
JXDATE { 0 STARTING DATE
JTINE 0 STARTING TIME

SUBBASIN RUNOFF DATA



+

$

SUBBASIN CHARACTERISTICS

30 BA
TAREA 1,36 - SUBBASIN AREA
PRECIPITATION DATA
31 P8 STORM 5,50 BASIN TOTAL PRECIPITATION
32 11 INCREMENTAL PRECIPITATION PATTERN _
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00. .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 ©.00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 00 - . .00 .00
.00 .00 .00 .00 .00 .00
00 100 .00 .00 00 .00
.00 .00 ,00 .00 00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
0t .01 01 .01 .01 .01
0309 .09 09 A0t .01
.01 .01 .04 .01 .01 .01
.00 .00 .00 .00. 00 .00
.00 .00 .00 00 .00 .00
.00 00 .00 .00 .00 00 -
.00 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00 .
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
00 .00 00 . .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00
42 LS SCS LOSS RATE
STRTL 1,17 INITIAL ABSTRACTION
CRYNBR 63.00 CURVE NUMBER ,
RTINP .00 PERCENT IMPERVIOUS AREA
43 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .21 LAG
111
UNIT HYDROGRAPH
: 15 END-OF-PERIOD ORDINATES
595. 1989, 2616. 2200. 1321, 750, 449,
52. 30. 19. . 10.. 1.
t1t 114 T 1t 81t
HYDROGRAPH AT STATION WIR
TOTAL RAINFALL =  5.50, TOTAL LOSS =  3.47, TOTAL EXCESS =  1.83
PEAK FLOW  TINE MAXINUM AVERAGE FLOW
' b-HR 24-HR 72-HR 24.00-HR
(CFS) (HR) '
{CFS) -
1479. 12,08 U9, 87. b7. b7.
’ { INCHFSY ‘1.495 1.837 . t.837 1.437

.00

-.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01

.00

.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

261,

.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

150.

.00
.00
.00
.00
.00
00

00

.00
00

00

.00
00
.00
.03
0t
.00

.00

.00
00
.00
.00
00
.00
00
.00
.00
.00
00

9.

.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
01
03
A1
.00
.00
00
00
.00
00
.00
.00
.00
.00
.00
.00
.00




{AC-FT) 108, 13, 33, 133,

CUMULATIVE AREA = 1.36 50 M1

$28 KK B80 RRE AL XRX Q0L KRE AR KOE BN OBRE KRD REX BEL S3T INT S1T S5% 888 444 $EEOEBE BEE BIS REL ERR SRE SHX KAS KR OISR 143

FERRLLERLLRILL
4 ] :

44 XK ' W2R ¢ Whites Creek No. 2
] t ' :
(3SR REERE 24

SUBBASIN RUNOFF DATA

45 BA ~ SUBBASIN CHARACTERISTICS
TARERA .84 SUBBASIN AREA

PRECIPITATION DATA

4 PB STORM 5.40 BASIN TOTAL PRECIPITATION
. 32 PL INCREMENTAL PRECIPITATION PATTERN . . : '
00 . .00 .00 .00 00 .00 .00 .00 .00 - .00
.00 .00 .00 .00 .00 .00 00 . .00 .00 .00
00 .00 .00 DO 00 - 00 .00 .00 .00 .00
A0 .00 .00 .00 00 00 .00 007 0 00 .00
00 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 Q0 .00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 00 00 .00 .00
.00 .00 00 .00 .00 Q0 0 .00 .00 .00 .00
.00 00 00 00 . .00 .00 .00 .00 00 00
Q0 .00 00 .00 .00 00 .00 200 .00 .00
00 .00 .00 00 00 .00 00 .00 .00 .00
.00 00 00 .00 .00 .00 .00 .00 .00 .00
00 .00 00 .00 .00 H0- - .00 .08 .00 Ot
.01 .01 01 .01 04 -0t .01 ) 03 03
03 .09 .09 .09 .01 01 .01 0t 01 .01
.04 N 01 01 01 01 .00 .00 .00 .00
.00 .00 00 - .00 .00 .00 .00 00 00 .00
.00 .00 .00 00 00 - .00 00 00 - .00 .00
.00 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 - .00 00 .00 .00 .00 .00 00
00 .00 .00 00 .00 w00 - .00 .00 .00 .00
00 00 00 .00 .00 .00 00 00 Q0 - 00
00 .00 .00 .00 .00 .00 .00 .00 .00 *,00
.00 00 .00 .00 .00 .00 00 00 +00 .00
00 00 00 .00 .00 .00 .00 .00 .00 .00
.00 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00 00 .00 W00 .00
.00 00 00 - .00 000
37 LS SCS LOSS RATE
STRTL 1.08 INITIAL ABSTRACTION
CRVNER 63.00 CURVE NUMBER
RTINF .00 PERCENT IMPERVIDUS AREA
8 up SCS DIMENSIONLESS UNITGRAPH.
TLAG - W11 L6
141



UNIT HYDROGRAPH _
. 12 END-OF-PERIOD ORDINATES
383, 1765, - 1813. 1137, 570.. . 305. 161. 84. 435. 28,
14, 3. ' : .

E¢1] 1"t {3 S (11 I _ 1
HYDROGRAPH AT STATION W2R

TOTAL RAINFALL = 5.40, TOTAL LOSS = 3.47, TOTAL EXCESS = 1.93

PEAK FLOW TINE - MAXINUM AVERAGE FLOW
6-HR- 4-HR T2-HR 24,00-HR
+  {CFS) {HR)
: {CF5)
+ 1095, 12,08 T Y 43, 43, 43.
{ INCHES) 1.571 1.924 1.924 1.928
(AC-FT) 70. 8s. 86. 8é.
CUNULATIVE AREA = .84 50 NI

e 1L 14y 11t £98 K68 K80 FUE GRF S0 KUE BUF SB0 S3X GEU KRS BSE ST BRE SN0 ENR BRE SAE U8 $88 84S 433 384 tli LR SREt R qREt

SRRRRERESRLELS
' t
TN (O Coabine WL and W2
' -
T,
50 HC HYDROGRAPH CONBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
st
1 " 1 1 o
HYDROGRAPH AT STATION  WL+H2
PEAK FLOW  TIME . WAXINUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.00-HR
+ {CFS) (HR) .
) .
¢, 12:08 361 110 1o, 110,
(INCHES) 1,524 1.867 1,867 1.867

(AC-FT) 79, . 219. 219.

CUNULATIVE AREA = 2,20 50 MI

$44 ERL KEE KRD RRE RUS RA8 433 RETLHE IRE B4R 808 tli BE5BSE RS BEE S35 SRS BRX 83 BAR RS BED ERE RND BSE EES BSY KOS K0 408

1SRRI REEREARE
] 4 .
31« ] RT-4 ¢ Route to ot A
t t 38
122223¢2888¢83 ¢

HYDROGRAPH ROUTING DATA




37 AN MUSKINGUM ROUTING

NSTPS ! NUMBER OF SUBREACHES
AMSKK .12 MUSKINGUM K

X .40 NUSKINGUM X
: : 54
33338 HARNING 18433 POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH  RT-A,
REDUCE NSTPS OR DECREASE YOUR COMPUTATION INTERVAL (FIRST FIELD OF THE IT RECORD).
13 11 141 1t i

HYDROGRAPH AT STATION RT-A

PEAK FLOW  TIME MAXIMUN AVERAGE FLOW o
, b-HR 28-HR 72-HR 24.00-HR
+  (CFS) {HR) '
(CFS). . - :
BN 12,25 360. 110. e, 110,
(INCHES)  1.523 1.864 1,864 1.884

(AC-FT) 179, 29, w9, 9.

CUMULATIVE AREA =  2.20 SG MI

$EE L38 L00 R8T 240 SRF KKL QAN BER OUEX BAL RRYBEE A4X HAT 820 2X8 043 SM% Nt R R BRI IRIRURIIRL

eS8
H t

33 KK t W3R t - Whites Creek No. 3
¢ . ‘ A,
(REeEeeegedssss

SUBBASIN RUNOFF DATA

34 BA SUBBASIN CHARACTERISTICS
TAREA - 1,38 SUBBASIN AREA

PRECIPITATION DATA -

55 PB STORM 5.25 BASIN TOTAL PRECIPITATION
2P0 . INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 00 .00 .00
.00 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 00 .00 .00 00 .00 .00 .00 ,00
.00 ,00 ,00 00,00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 .00 00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00 .00 ,00 .00 .00 .00 .00 00 0 L00
.00 .00 00 - .00 .00 .00 .00 ,00 .00 .00
.00 .00 .00 .00 .00 00 - L00 .00 .00 .00
.00 00 .00 .90 .00 .00 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 01
.01 01 .01 .01 .01 .01 .01 .01 03 .03
.03 .09 .09 .09 .01 01 .01 .01 .01 .01
.01 .01 .01 .01 0 L0t .00 .00 .00 .00
.00 .00 .00 .00 ,00. 00 7,00 .00 .00 .00
.00 .00 .00 .00 .00 .00 00 - .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
000 .00 .00 .00 .00 .00 .00 ,00 .00 .00

00 .00 .00 .00 00 .00 .00 .00 .00 .00




.00 00 00 .00 00 00 .00 .00 00 .00

.00 00 .00 00 .00 .00 .00 .00 .00 .00
.00 .00 .00 00 . .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00, .00 .00 .00 .00. .00 .00 .00
00 .00 .00 00 .00 .00 .00 .00 .00 .00
.00 .00 00 .00 .00 .00 .00 00 - .00 .00
.00 .00 .00 00 .00 :
56 LS SCS LSS -RATE
STATL 1.08 INITIAL ABSTRACTION
CRYNBR 65.00 CURVE NUMBER
RTINP .00 PERCENT INPERVIOUS AREA
570D SCS DINENSIONLESS UNITGRAPH
TLAG 23 LAG
1

UNIT HYDROGRAPH
16 END-OF-PERIOD ORDINATES

886,  1672. 2438, 2235, 1569,  g97. ss5. 3. 203. 173,
75. 86, 8. 18 10. 2. : '
118 T I e 111

HYDROGRAPH AT STATION . W3R

TOTAL RAINFALL =  3.25, TOTAL LOSS =  3.43,.TOTAL EXCESS = 1.B2

PEAK FLOW  TIME ' NAXINUM AVERAGE FLOW
b-HR 24-HR 72-HR 24.00-HR
+ {CF5) {HR) '
- (CFS) ,
¢ 1442, 12.17 20, 67, 67. 47.
(INCHES)  1.485 1.819 1.819 1.819
{AC-FT) 109. 134, 138, 134,

CUNULATIVE AREA =  1.38 SO MI

$E8 EEE SR EXD XLE REL KRR REE GRQ URE G03 GRE LUR RBR I3T BEE GRT M4R K43 250 4% S35 835 08K SXE XD KED BRX BEX AR SO KO8 483

BEEEREISEIINY
. ' ' '
SBKC ¢ AT-A & Route toot A
o .
T

HYDROGRAPH ROUTING DATA

59 AM NUSKINGUM ROUTING
NSTPS 1 NUMBER OF SUBREACHES
AMSKK .09 MUSKINGUM K
5 .80 MUSKINGUM X
$1t
11 1 1T e 144
HYDROGRAPH AT STATION . RT-A

PEAY FIOW TIMF © MAYIMIIM AUERARE FIOYW



b-HR 28-HR

72-HR 24,00-HR
+ {CFS) {KR) : :
{CFS) _ '
+ 1418, 12,25 220. 7. 7. 67.
{ INCHES) 1.485 1.817 1.817 1.817
{AC-FT) 109. 134. 134, 134,

CUMULATIVE AREA = 1.38 SB MI

T48 I8 KRE ETT R04 LEL RRT TRE BRT SEE AR KB ORAY SRE A3E S8 S10 483 838 358 NS URIL ERE REE BER REE BRSO B BAX 11 BER AN

[eeRieedsestss
t t
60 XK t WAR & Whites Creek No. 4
L4 t
133083088088 ¢84¢

SUBBASIN RUNOFF DATA

61 BA SUBBASIN CHARACTERISTICS
TRAREA 1.47 SUBBASIN AREA

PRECIPITATION DATA

62 P8 -STORM 5.00 BASIN TOTAL PRECIPITATION

32 Pl INCREMENTAL PRECIPITATION PATTERN
00 .00 .00 .00 .00 .00 00 .00 .00 .00
00 0 .00 .00 _ .00 .00 00 00 .00 .00 .00
.00 00 Q00 0 .00 00 .00 00 .00 00 . .00
00 .00 .00 00 D9 00 00 .00 .00 00
.00 .00 .00 .00 00 .00 H0 .00 .00 .00
.00 00 00 00 .00 .00 A0 0 .00 00 . .00
00 .00 00 000 00 .00 .00 .00 .00 .00
.00 00 00 .00 00 .00 .00 .00 .00 00
.00 .00 .00 00 .00 00 00 .00 .00 .00
00 .00 00 .00 - .00 .00 .00 .00 .00 .00
.00 00 00 .00 00 .00 .00 .00 .00 .00
00 . .00 A0 .00 00 .00 00 .00 .00 00
.00 .00 .00 .00, .00 .00 00 .01 .00 01
0t 0l 01 01 0t .01 .01 01 03 .03
.03 09 .09 .09 .0l .01 01 01 .01 -0
O A1 .01 01 -0 0! 00 0 - .00 .00 00
00 .00 .00 .00 .00 .00 .00 .00 00 .00
09 00 .00 .00 .00 .00 00 .00 00 - .00
.00 .00 .00 .00 .00 00 00 00 00 00
.00 .00 .00 .00 00 00 - 00 .00 00 .00
00 .00 .00 .00 00 .00 .00 .00 00 .00
.00 .00 00 00 .00 .00 .00 .00 .00 00
00 .00 .00 .00 .00 .00 .00 .00 D0 .00
.00 00 .00 00 .00 .00 00 .00 00 .00
.00 00 .00 .00 .00 00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 00 00 .00
.00 .00 D00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 00 .00 00 000,00 .00 .00
.00 00 00 .00 - .00 :

63 LS SCS LOSS RATE
STRIL 1.31 [INITIAL ABSTRACTION
CRVNBR 57.00 CURVE NUMBER
RTINR .00 PERCENT IMPERVIDUS AREA



88 D SCS DIMENSIONLESS UNITGRAPH

TLAG 27 LAG
>t!l
UNIT HYDROGRAPH
: 18 END-OF-PEATOD CRDINATES
366, 1222. 2123, 2264, 1893. 1267, 791, 523, 332 219.
140. 90. 3. 38. 23, 17. 10. 8,

1t 1y " 1311 : 1113
HYDROGRAPH AT STATIG& - WaR
TOTAL RAINFALL =  5.00, TOTAL LOSS =  3.90, TOTAL EXCESS = 110

PEAK FLOW TINE MAXIMUM AVERAGE FLOW -

b-HR 24-HR 72-HR  24.00-HR

+  {CFS) {HR) . '
{CFS)

£ 758, 12.17 138, 44, 4, 44,

{ INCHES) .875 1.101 1,101 1,101

(AC-FT) 69. 6. 86, 86,

CUMULATIVE AREA =  1.47 SO MI

EEE GUE ATE LRE RRL RREKRD ERE LRE BEE BEE REDOEEE QNROBIE BAD 31 QMT 3 2001 401 4N R R TR I T A SE IR LI SE AR TS {1

SARLLLRRNRLLLY
; 1 H
65 KK 1 w1238 Conbine Wi-H4
' Tt
Httteiitiitt
66 HC HYDROGRAPH COMBINATION o
1CoMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
1Y
114} 1] " i (£
HYDROGRAPH AT STATION  W1234
PEAK FLOW . TIME , NAXINUM AVERAGE FLOW
’ 6-HR 24-HR - 72-HR 24.00-HR
+  {CFS) {HR)
{CFS) .
t 4553, 12.25 719, 221. 7, 1.
: {INCHES) 1,323 1,629 1,629 1.629

_ (AC-FT) 3%, 439. 439, 439,

| CUMULATIVE AREA = 5,05 SO I

1t 1er 11 tit BEE EEE EEE ERE RRU 0L XK KO KOF 08 KER BRSO PEE KR ERD RER B8R RSE ERD BUT RNE RRE AR LEL BEE BRD AT 40 A0

1328823222041
L 1
A7 ¢Y t fT-R ¢ Ganto +n nt R



P , e e e ew A

H L
LRESRLERER 221

HYDROGRAPH ROUTING DATA

68 RM MUISKINGUN ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ANSKK .06 MUSKINGUM X

X .40 MUSKINGUM. X
11 .
$333% WARNING s¥3t1 POSSIBLE INSTABILITIES IN THE' MUSKINGUM ROUTING FOR REACH  RT-8.
REDUCE NSTPS OR DECREASE YOUR COMPUTATION INTERVAL (FIRST FIELD OF THE IT RECORD).
114 131} 1 13 - A

HYDROGRAPH AT STATION AT-B

PEAK FLOW  TIME MAXIMUN AVERAGE FLOW
b-HR 24-HR 72-HR 24.00-HR
+  {CFS) (HR)
(CFS) , ,
¢ 4529, 12,25 9. 221. 221, 21,
(INCHES) 1,323 1.428 1,628 1.628

(AC-FT) 336. 438, 438, 438..

CUNULATIVE AREA =  5.05 S@ MI

10 408 TEE CRE LUS FEX AT LRL ABX XEX LEE LR UER OBEX BEM RN 381 333 3% 430 4Nt lt!. EEE RS RBE BXW KNE LER RER NEETBER NKX 143 -

(EReEsEELEides
t % .
6% KK t WiR ¢  Bhites Creek No. 3
L] L
EEEEeERIEEREL

SUBBASIN RUNDFF DATA ' , :

70 8A SUBBASIN CHARACTERISTICS .
TAREA 1.27 SUBBASIN AREA

PRECIPITATION DATA -

71 P8 STORM . 4,80 BASIN TOTAL PRECIPITATION

2Pl . INCREMENTAL PRECIPITATION PATTERN _
.00 00 00 .00 .00 .00 .00 .00 .00 .00
00 .00 00 .00 .00 00 . .00 .00 .00 200
00 .00 00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 <00 - 7 00 00 .00 .00 00 .00
.00 00 .00 00 00 00 00 .00 .00 .00
.00 00 00 00 .00 00 .00 .00 .00 .00.
.00 .00 .00 .00 .00 .00 .00 .00 .00 00
00 00 .00 .00 .00 .00 00 .00 .00 00
00 00 .00 .00 .00 .00 .00 .00 .00 A0
.00 00 .00 .00 00 .00 .00 .00 00 00
00 .00 08 .00 .00 .00 00 00 00 00
00 .00 .00 .00 .00 .00 00 00 00 00
00 00 .00 .00 .00 .00 .00 .01 00 01
01 0f .01 .01 01 01 01 01 03 .03
03 09 A9 09 1 S 1) N 0! 01 0!
.01 .M 01 At .0t .01 .00 .00 .00 .00



00 .00 00 .00 00 A0 .00 LY .00 00

.00 .00 .00 L0 .00 .0 .00 .00 .00 .00
.00 000,00 .00 .00 000 .00 .00 .00 .00
.00 000 .00 000 .00 00 00 .00 00 .00
.00 .00 00 .00 .00 .00 .00 00 .00 .00
.00 00 . L00 .00 .00 00 .00 .00 00 .00
,00 .00 00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 ©00 00 .00 .00 .00 .00
.00 .00 00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 00 .00 .00 . .00 - .00 .00 .00
.00 .00 .00 .00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 00 .00 .00 .00 .00
.00 .00 .00 .00 000

72L5 - SCS LOSS RATE
STRTL 1.45 [INITIAL ABSTRACTION

CRVNBR 58,00 CURVE NUMBER.

RTINP .00 PERCENT IMPERVIOUS AREA

73 00 SCS DIMENSIONLESS UNITGRAPH -
LA .28 LAG

t44

UNIT HYDROGRAPH
, 19 END-OF-PERICD ORDINATES
92, %3, 1728, 1902, 1648, 1174, 729. 484, 320, 208

137. 89, 9. 39, 23.. 18. 12. 6. 1.
" 1 131 1 43

HYDROGRAPH AT STATION WiR

TOTAL RAINFALL = 4.80, TOTAL LOSS =  3.74, TOTAL EXCESS =  1.06

PEAK FLOW TINE ' . MAXINUM AVERAGE FLOW :
' 6-HR 24-HR 12-HR 24.00-HR
4+ {CFS) {HR)
(CFS) ' :
+ 609. 12,25 1135, 6. 36, 36,
{ INCHES) -840 1,057 1.057 1,057
{AC-FT) 37. 12. 2. 72,

CUMULATIVE AREA =  1.27 SO HI

T4 K8 BRL RSX L8 KRX RTK RES S3K RED S38 KER BBE BES SBE SEP A3X RS L4 RNT NED 38 BES CE S35 BKE K83 BBE BAU REL ARL 402 4L

(R LY
- H

78 XK L Wi+CH ¢ Coabine W3 and channel

1 t - : .

feeeistsctcets!
75 HC HYDROGRAPH COMBINATION .
. ICOMP 2 NUMBER OF HYDROGRAPHS TQ COMBINE -

- 138
i 1234 18 1$1] i1t

HYDROGRAPH AT STATION  W5+CH



PERK FLOW TINE - MAXINUM AVERAGE FLOW -
b-KR 24-HR 72-HR 26, 00-HR
+  (CFS) {HR)
(CFS)
¢ 5138, 12.25 833. 257. 257. 257,
( INCHES) 1,226 1.513 1.513 1.513

{AC-FT) §13. 540, 510. 519,

CUMULATIVE AREA = 6.32 5@ MI

FEE LEX KRS PEX TEL GO XD LEL NS LT RXE ARD ERS ARY L0K UES BRR ABY BBM BE3 S48 435 B3F LAN B3N L33 04X $6X 33F 4N RN

12332 2RE 821
L] t :
76 1K { RT-C ¢ Route to pt C
L L
eEREEREEERESE

- HYDROGRAPH ROUTING DATA

77 R4 NUSKINGUN ROUTING
NSTPS 2 NUMBER OF SUBREACHES
AMSKK .19 MUSKINGUM K
X 80 MUSKINGUM X
e
1) 313 131 118 113
HYDROGRAPH AT STATION = RT-C
PEAK FLOW  TIME MAXINUM. AVERAGE FLOW
| b-HR 24-HR  T2-HR  28.00-HR
+{CFS) {HR)
(CFS) , .
¢ 4855,  12.50 833. 2%. 5. 256.
(INCHES) -~ 1,225 1.507 1.507 1,507
{AC-FT) 813, 508. 508. 508.

CUNULATIVE ARER. =  6.32 50 I

THEOEXE 431 LTE KTEOBNXOLBXOLREOAXL AN 14 tfi SRR OBSE BRE ARL BNS LRT KN L33 NRE ENK $34 K4D BN BEE BED KRR ARX KER LER KR AN

1Eeepstisesstes
t t :
78 KK f WeR 1 Whites Creek No. 6
i t
(SRR EREEEE 83

SUBBAGIN RUNOFF DATA

79 2 SUBBASIN CHARACTERISTICS
TAREA 1.43 GSUBBASIN AREA

PRECIPITATION DATA

20 P8 ' STORM 4.10- BASIN TOTAL PRECIPITATION



INCREMENTAL PRECIPITATION PATTERN

32 Pl -
.00 .00 . .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 ,00. .00 .00
.00 ,00 .00 .00 - .00 .00
.00 .00 .00 .00 ,00 ,00
.00 .00 .00 .00 .00 .00
.00 ,00 .00 00 .00 .00
.00 ,00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 ,00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 00 - .00
0t 01 .01 01 .01 0t
.03 .09 .09 .09 .01 .01
01 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00
.00 " .00 00 .00 .00. .00.
.00 00 .00 .00 .00 .00
.00 .00 .00 ,00.. .00 .00
.00 00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00. .00 .00 .00
.00 .00 .00 ,00 ,00 .00
.00 .00 .00 . .00 .00 .00
.00 .00 .00 .00 .00 00
.00 .00 .00 .00 00 .00
.00 ,00 .00 .00 .00 :
81 LS SCS LOSS RATE ,
' STRTL 1.51 INITIAL ABSTRACTION
CRVNBR 57.00 CURVE NUMBER
RTINP .00 PERCENT IMPERVIOUS AREA
82 Up . SCS DIMENSIONLESS UNITGRAPH
TLAG A8 LAG
t11
UNIT HYDROGRAPH
28 END-OF-PERIOD ORDINATES
116. 352. 726. 1158, 1390, 1429, 1323.
471, 362, 275, 203, 155. 117. 88.
29, ., 16. 13. 10. 7. 5.
1t ot i 131 114
HYDROGRAPH AT STATION R6R
TOTAL RAINFALL =  4.10, TOTAL LOSS =  3.44, TOTAL EXCESS = b6
PEAK FLOW  TIME MAXINUN AVERAGE FLOW
&-HR 24-HR 72-HR  24.00-HR .
+  {CFS) {HR) '
, {LFS)
¢ 288, 12.42 78. 25. 25. 25.
: { INCHES) .504 ,b56 .656 .66
(AC-FT) 38. 50, 59. 30.
CUNULATIVE AREA = 1,43 SO MI

00
.00
.00
.00

.00

.00

.00

00
.00
.00

00

.00
.00
01

Tt

00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

i1

37.
87,
2

.00
.00
00
.00
00

00

.00

00 -

- .00

.00

00

.00
0!
.01
Ot
.00
.00
.00
.00
.00
.00
.00
00
.00
00
.00

00

»00.

17,
3.

.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.03
.0
.00
.00
.00
.00
.00
.00

.00

.00
.00
00
.00
.00
.00

6

30,
38.

.00
.00
.00
.00
.00
.00
.00

w00

.00
00
.00
.00
01
.03
0t
.00
00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00

- .00



£38 898 $08 103 LEY RSP GKX KRS RRX ONE RE G0 FEE KL LSS GEX $EE €00 SA3 NLE AL BL BES KLY NN ARE REE ARD BBE 643 B8 PRS i%3

322222 RE

L 1 .
83 K« t WoeCH ¢ Conbine Wh and channel
¥ L §
eEeRRTEERERELS
84 HC HYDROGRAPH COMBINATION . '
: 1cone 2 NUMBER OF HYDROGRAPHS TO COMBINE
311 |
£ i - _ 11 1
HYDROGRAPH AT STATION  Wa+CH
PEAK FLON TIME MAXINUM AVERAGE FLOW
. - 4-HR 23-HR T2-HR 24.00-HR
+  {LFS) {HR)
'_. ’ {CFS) - .
+ 8132, - 12.%0 : 910. 281, 281. 281,
{ INCHES) 1.092 1.350 1,350 . 1350

(AC-FT) 451. 358. 358, - 9%e.

CUNULATIVE AREA = 7.75 SB M1

$EE LS00 LEL GUS LRE SRE GOD BEL LXL LXE KEX BL PR AR 3% 103 i!t_t!t'i!l EESOBEE RBD KRR RSN B3R S OBRL KXV RAT 400 438 g3

(8232338382884

| R .
83 KK ] RT-D 1t Route to pt D

1 H

(822283888881

HYDROGRAPH ROUTING DATA

86 RN NUSKINGUM ROUTING :
NSTPS 1 NUMBER OF SUBREACHES
ANSKK - .12 MUSKINGUN K
X - 40 MUSKINGUM X

i1
$333% WARNING $438% POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH  RT-D.
REDUCE NSTPS OR DECREASE YOUR COMPUTATION INTERVAL -(FIRST FIELD OF THE [T RECORD}.
111 241 i1 $18 14

HYDROGRAPH AT STATION RT-D

PEAK FLOR TINE MAXINMUM AVERAGE FLOW
4-HAR 24-HR 72-HR 24.00-HR
+ {CF9) . {HR)
{CFS) '
£ 3053, 12.58 . 910, 280, 280. 280,
{ INCHES) 1.092 1.356 1,386 1,346
{AC-FT) LHI 336.. 336. 356,

CUNULATIVE AREA =  7.75 S8 I



LN 440 F48 A48 KRS LN KRD SRXGRL KRE SXY RIL LRLOBAT RER RSN KET E33 LMD MRR 431 K31 348 £51 458 K53 BRE OEE 88 BRX £33 K83 AN8

1438228888
s 1 _
87 K¢ t WiR ot - Whites Creek No. 7
H H
133823333280 ¢88

SUBBASIN RUNGFF DATA

98 B SUBBASIN CHARACTERISTICS
TAREA . .85 SUBBASIN. AREA

PRECIPITATION DATA

89 P8 STORK 3.40 BASIN TOTAL PRECIPITATION

3201 ~ INCRENENTAL PRECIPITATION PATTERN S
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 00 .00 00 .00 .00 .00 .00
.00 00 .00 < 00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 00 .00 .00 00 .00 .00
00 .00 .00 .00 .00 .00 .00 .00 .00 ,00
.00 .00 .00 .00 .00 .00 .00- 000 .00 ,00
00 7 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 00 .00 00 .00 .00
- .00 .00 00 .00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .00 00 L0t .00 .01
.01 O L0t .01 01 L0t 01 T .03
.03 .09 .09 .09 .01 TR | SR .01 01
.01 01 O L0l .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00. 00 - .00 .00 00 00 .00
.00 .00 .00 .00 .00 00 .00 .00 .00 .00
.00 .00 .00 .00 .00 00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 00 . .00 .00 .00
.00 .00 .00 .00 .00 .00 00 .00 .00 .00
.00 .00 .00 .00 .00 000 .00 00 .00 .00
.00 .00 .00 .00 .00 .00 00 .00 .00 .00
.00 .00 .00 00 7 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 00 .00 .00
.00 000 - .00 .00 .00

90 LS SCS LOSS RATE
STATL .94 INITIAL ABSTRACTION
CRYNBR 48,00 CURVE NUMBER
RTING .00 PERCENT IMPERVIOUS AREA

91 UD 3CS DINENSICNLESS UNITGRAPH
TWAE - U7 LG

143

UNIT HYDROGRAPH
o 12 END-OF-PERIOD ORDINATES '
390, 1786. 1835, 1150, 378, 309, 183, . 83, 43. 24,
14, 3.



1 11 | i e o i

HYDROGRAPH ATLSTATIUN IR

TOTAL RAINFALL =  3.40, TOTAL LOSS = 2,56, TOTAL EXCESS = .84
PEAK FLOW TINE MAYIMUM. AVERAGE FLOW
o . 6-HR 28-HR 72-HR 24.00-HR
+  {CFS) (HR)
. {CFS) .
+ 452, 12.08 62. 19, 19, 19.
{ INCHES) 477 .843 .83 843
{AC-FT} 31, 38. .38 3a.

CUMULATIVE ARER = .85 50 MI

S48 $00 KRE LRE LRX S0 BRE KLE LRE RUE REE BRT REL LLL GRE BRSO RET RRE AER GMF 881 383 4R AN lti TNt aN I Nt i RO}

2133823283482

t t i
92Kk & HILH Combine W7 and channel
$ t o
T
93 HC HYDROGRAPH COMBINATION
1conp 2 NUMBER OF HYDROGRAPHS TO COMBINE
17
Rl BRIt T 811 th
HYDROGRAPH AT STATION  H7+CH
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
b-HR 24-HR 72-HR 24.00-HR
+  (CFS) {HR)
(CFS)
t 5183, 12.58 . 987. 300. 300. 300.
{INCHES) . 1.08% 1.29% 1,29 1.296
(AC-FT) . 480. 594, 594, 594,

CUMULATIVE AREA =  B.60 5@ NI

-ltt EEE SR8 EXF KKE RNE BEE B3T SXE RTY RS BRL REX ARE RUL AR RRL RE RBSORRK KKK RRU BRE ARR URTOREEOEKR RNV LEDOBRDK4F N0 AN

(33333882284
] H
94 XX 4 RT-DIF ¢ floute flows to Diffluence
4 t
Ritittishiseis!

HYDROGRAPH ROUTING DATA

93 AN MUSKINGUM ROUTING
NSTPS L NUMBER OF SUBREACHES
ANSKK /10 NUSKINGUM K
X 40 MUSKINGUM X



+

+

£33

PEAK FLOW
{CFS)

5083,

E R C R e EE RN SIS T AR E O g 1 SEE UED KSE BEE BES GER BBE BRE SSD BEN URE SSD SBS NBE BER AEE BSE BEX 433 £33 033 85 438 A48

96 XX

97 B8

98 P8

52 PJ

133

11

HYDROGRAPH AT STATION

TINE
(HR)
{CFS}
12,47 ,
{ INCHES)
(AC-FT)

CUMULATIVE ARER =

23322833222 28
L . L
t WeR ¢
S ]
1382224823881

RT-D

1$11

IF

1t

MAXINUM AVERAGE FLOW

6-HR 24-HR
967. 299.
1.045 1.292
479, 593.
8.60 S@ MI

Whites Creek No. 8

SUBBASIN RUNGFF DATA

SUBBASIN CHARACTERISTICS
.73 SUBBASIN AREA

TAREA

PRECIPITATION DATA

STORM

72-HR

299,
1,292
593.

3.00 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN

00
.00
.00
00
00
.00
.00
.00
.00
.00
00
00
.00
01
.03
.0l
.00
.00
00
.00
.00
.00
.00
00
00
00

.00
.0

.00
.00
.00
00
.00
.00
.00
00
.00
.00
00
.00
.00
0t
09
R
00
.00
.00
00
00
.00
L00
.00
00
00

.00
.00

.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
01
09
.04
.00
.00
.00
.00
00
.00
.00
.00
00
00
00

Rily

00

.00
.00
.00
.00
00
.00
.00

.00 -

.00
.00
.00
.00
04
.09
01
00
00
.00
00
00
.00
00
.00
00
.00

.00
.00

00
.00
00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.01
0
.01
.00
.00
00
.00
.00
.00
00
.00
.00
.00
00
.o

131

24,00-HR

299,

1,292

993,

.00
.00
.00
.00
.00
.00

- .00
.00
.00
.00
.00
.00
.00
01

.0t
01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.09
.00

.00

00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00
.00
0!
.01
.00
.00
00
.00

.00

.00
A0
.00
00
00
00
,00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.01
01
01
.00
.00

00

.00

.00

.00
.00
.00
00
00
.00
.00

Rt

.00
.00
.00
00
.00

- 400
.00

.00
.00
.00
00
.00
.00

03

.01
00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
00

0o

.00
.00
.00
.00
.00

- .00

00
.00
00
.00
.00
.00
.01
03
0!
00
.00
.00
00

.00

.00
.00
.00
.00
.00
00
.00
.00




.00 .00 00 .00 00

99 LS SCS L0SS RATE
STRTL 1.08 [INITIAL ABSTRACTION
CRVNBR 65.00 CURVE NUMBER
RTINP © .00 PERCENT INPERVIOUS AREA
100 4D SCS DINENSIONLESS UNITGRAPH
TLAG 29 LAG
114
UNIT HYDROGRAPH
19 END-OF-PERTOD ORDINATES _ :
160, 520. 962, 1094, 975. 734, §38. 302. 206, 136.
90. 59. 0. 2. 1. 12, 8. 5. L
1t "y 1S e 111

HYDROGRAPH AT STATION WeR

TOTAL RAINFALL = 3.00, TOTAL LOSS = 2.49, TOTAL EXCESS = .31
PEAK FLOW TiHe MAXIMUM AVERAGE FLOW
6-HR .24-HR T2-HR 24,00-HR
+ {CFS) (HR) :
{CFS) . :
¢ 131, 12.25 3. ' 10, 10. . 10.
(INCHES) .390 T304 .304. 304
{AC-FT) 6. . 20, 20. 20.

CUNULATIVE AREA = .75 S0 MI

£84. 188 S8E SU8 S58 UE5 AES SX0 G0F SSK 030 B34 K33 £R0 C85 X8 £33 K83 RAT XK RSB X5 RO G32 83F 530 BE3 B83 445 BB A48 K88 As8

(233283282888

1 H
101 KK t  CPOIF & Conbine flows at Diffluence
$ 1 -
LELLLLLLLLLLLL
102 0 QUTPUT CONTROL VARIABLES
IPANT 3 PRINT CONTROL
IPLOT -2 PLOT CONTROL
ascAL 0. HYDROGRAPH PLOT SCALE
103 HC - HYDROGRAPH CONBINATION ,
Iconp 2 NUMBER OF HYDROGRAPHS TO COMBINE
st
144 H§1] 131 N £ 111
HYDROGRAPH AT STATION CP DIF
PEAK FLOW TIME MAXTMUM AVERAGE FLOW
’ 6-HR . 28-HR. 72-HR 24.00-HR
+ (CFS) (HR) -
{CFS) .
+ 519, 12,67 998, 309. 309. 309,
' { INCHES) 992 1,229 1.229 1,229

(ar-sTh 195. A13. A3 AT



0.

DRHRWN PER

10000
10003
10010
‘10013

10020

10023
10030
10035

10040 -

10045
10030
10055
10100
10105
10110
10115
10120
10123
10130

10135

10140
10143
10150
10155
10200
10203
10210
10213
10220

10225.

10230
10235
10240

- 10245

- 10250
10253
10300

. 10303
10310
10313
10320
10325
10330
10335
10340
10345
10350
10333
10400
104035
10410
10415
10420
10425

10830

10433
10440
10445

10

" CUMULATIVE AREA =

{0) QUTFLOW

300, 1000,

9.35 58 M1
STATION  CP DIF
2500,

1300, 2000.

20
30
40
50
60
70
80
90
100
{1
120
130
140
150

160

170
180
190
200
210

220

230
240
230
240
270
280
290
300
310
320

330

340
350

360

370
380
390
400

40 . . .

420
430
440
450
460
470
480
490
500

310 .

320
330

340

330
360
370
SAN

. "
.
. .
nnnnn .
. ’
. .
. .
. )
. .
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3000, 3300, 4000.

4300,

5000.

5500.

0.



10850 59
10855 600

10560 610 .

10505 620
10310 630
10315 640
10520. 430
10525 - 660
10530 670
10335 480
10540 690
10545 700
10530 710

10535 720

10600 730
10605 740
10610 750
10615 760
10620 770
10625 780
10630 790
10635 800
10640 810
10645 820
10630 630
10635 640
10700 850
10703 860
10710 870
10713 880
10720 890
10725 900
10730 910
10735 920
10740 930
10743 940
10750 950
10733 940

10800 970 .

10805 980
10810 990
10815 1000

10820 1010 .

10825 1020
10830 1030
10833 1040
10840 1030
10843 1060
10850 1070
10833 1080
10900 1090
10905 1100

1910 1110 . . . .

10915 1120
10920 1130
10925 1140
10930 1130
10933 11460
10949 1170
10945 1180
10950 1190
10955 1200
11000 1210
11005 1220
(1010 1230
11015 1240
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11020 1230

11545 199,

11025 1260

11030 1270

11035 1280 . . .

11040 1290 . . .

11045 1300 .

LI0S0 1310 » v v v v v v v v u e e e e e e e e O
11035 1320 . . . .
11100 1330 . .

11105 1340 . . .
11110 1350 .

11115 1360 . . . .
11120 1370 . . . . .

41125 1380 - . .

11130 1390 . . . . . . .
11135 1400 . . . . .
(1140 1810, . . .. .. e e e e e e e e - . e e
11145 142.0 . .

11150 143. 0 . . .- . . .

11155 144, O . . . . . . . .
11200 145, g .- . . . . .

11205 146, .0 . .

11210 147, g . . . . . .
11215 148, . . . . . . . .
11220 149, . . .0 . . . . .
11225 150, . . . 0. . . . .
230 150, v v v v s e v e h e el e e i e
11235 152, . . . . . 0 .
11240 153, . . . . . .0
11245 154, . . . 8.
11250 155. . . 0.

11255 156, . . . 0 - .

11300 157. B . . . i . . .
11305 158, . . . ¢ . . . .
11310 159, . -0 . . .
11315 140, . 1] . .
11325 142, . . . . . .
11330 183, . . . . . .
11335 164, . . 0 . .

11340 145. . .0 . . . . .
11345 1686, . g. .

11350 167, g . . . .
11355 148, . 0 . . . . . .
11400 149, R . . . . .
11405 170. .0 . . . . .

S LS TP Y 7 U | M e e e e e e
11415 172, . 0 .

11420 173, .0 . .
11425 174, .0 . . .
11430 175, .0 . . .
11435 174, .0 . . . .

11440 177: .0 . . . . . .
11445 178, .0 . .

11450 179. 0 . . . .
11455 180, g .

11500 181, . . . . 0. ... e e e e e e e e e e e e e e e e e
11505 182. 0 . . . . .
£1510 183, g. . . . . .
11515 184. a. . . .

11520 185. 0. . . .

11525 186, 0. . . .
11530 187. 0. . .

11535 188, 0. . . .

11540 189, 0. .

0.
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11550 191,

L0 , e e e e e e e e e e .
11555 192, 2. .
11600 193, g9.

11605 194, 0. . .
11610 195, g . . . .
11615 196. o . .
11620 197. g .

11625 198. g . . . .

11630 199, g . . . .

11635 200, 0. .

11640 201, . . .0. . . B e .
11645 202, g . . . .
11650 203, 0 . . . .
114655 204. 0 . . . . .
11700 205. 0 . . . . .
11705 208, g . . . . .

11710 207, 0 . “ . .
11715 208, 0 . . .

11720 209. 6 . . . . .
11725 210, 6 . ; .
S0 {1 5 R | P e e e
11735 212, o . . .
11740 213. 0 . . . . . .
11745 214, 0 . . . . .
11750 215, o . . . . .
11755 216, o . . . . .
11800 217, 0 . . . .
11805 218, 0. . . .

11810 219, g . - . . . . .
11815 220, o . . . .

11820 220, & . 00 v v v v e e e e e e e e ..

11825222, 0 0 . .
11830 223. 0 . . . . .

11835 224, ¢ . . . .
11840 225, 0 . .
11845 226, & . . . .
11850 227. 0 . . . .
11855 228. O . . .
11900 229. 0 . . .

11905 230, 0 . . , .
11910 231, . .0. . .. e e e e e e e e e e e
11915232, @ . . . . .
11920 233, 0 . . . .
11925 234. 6§ . . .
11930 235. 0 . . . . .

1935 236, 0 . . . . .
11940 237. ¢ . . . .
11945 238, 0 . . . .

11950 239, O . . . .
11955 240, § . . v .

12000 281, . .0, . . .. . . e e e e e e e e ..
12005 242, 0 . .

12010 243, 0 . . . .
12015 244, 0 . . . . .
12020 245. O . . .
12025 286, O .

12030 247. 0 S

12035 248, - 0 . . . .

12040 249, 0 . . .
12045 230, O )

12050 250, . 8. v v v v . . . e ‘e e e e
12055 252. O . . . .

12100 233. O . .

12105 25¢. 0 .

12110 255. 0O . . .

17815 254, @
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12129 257.
12125 238,
12130 259,
12135 260,
12140 261,
12145 282,
12150 263,
12155 264.
12200 265,
12205 246.
12210 247,
12215 268.
12220 249.
-12225 270.
12230 271,
12235 272.
12240 273.
12285 274,
12250 275.
12255 276,
12300 277.
12305 278.
12310 279,
12315 280,
12320 281,
‘12325 282.
12330 283.
12335 284,

12340 285,

12345 286.
12350 287.
12355 288.

g
g
g
0
0
0
0
0
0
0
g
i
6 . . . . . .
0 :
0
g
0
0
a
0
0
0
o
0
0

o . . : . . .
. . . . . .
0. TR . .
0. o . .

0 . . . N .
b . . C .
0 . . L .

20000 289,---0-----. : - : :

104 XK

103 RS

106 S
107 St

108 55

TOHEE SLT REX OLRE RIDOLLORRLORRE REY KBK KEY KEL LEL IEX RELOAXD R8R A8

REERIRER2RE1Y

t '

t STODEB ¢ Route flows through Debris Basin
t P t .
1811389348¢818

- HYDROGRAPH ROUTING DATA

STORAGE ROUTING

NSTRS - I NUMBER OF SUBREACHES
Ivyp FLOW TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X « .00 HORKING R AND D COEFFICIENT
AREA . 1.3

ELEVATION 4930.00  4960.00

SPILLWAY
CREL 4935.00 SPILLRAY CREST ELEVATION
SPHID 133.00 SPILLWAY WIDTH
coaw 3.00 HEIR COEFFICIENT
EXPH 1,30 EXPONENT OF HEAD

1t

11

(SO L IREEaN Y]

133N

111 118

PR RN AN EE



COMPUTED STORAGE-ELEVATION DATA

STORAGE .00 9.81
ELEVATION  4930.00 4960.00 -

COMPUTED. QUTFLOW-ELEVATION DATA

QUTFLOW .00 .00 .91 7.10 . 26,01 57.18 111,80 192,61 305.87 436,51
ELEVATION  4950.00 4955.00 4955.02 4955.06 4955.14 4955.25 4955.39 4955.56 4935.76 49553.99

QUTFLOW 649.86 891,23 1186.41 1560.35 1958.36 246,36 - 3008.53  3651.42 4379,75 5198.88
ELEVATION  4936.25 4956.54 4956.87 4957.22 4957.6% 4958.02 4938.47 4958.95 4939.46  4960.00
COMPUTED STORAGE-OUTFLON-ELEVATION DATA

STORAGE .00 .4.08 4.10 4,14 4.22 4.32 4,46 .83 4.8¢4 5.07
QUTFLOW L0 - 00 91 7.10 24.01 57.11 111,80 192,61  305.87  435.51
ELEVATION  4950.00 4933.00 4953.02 4935.06 4955.14 4935.25 4955.39 4955.36 4935.76 4935.99
STORAGE 3.3 .68 6.01 6.41 .85 7.33 7.87 B8.46 9.4t 9.81

QUTFLOW 649.86  891.23 1186.41 1540.35 1958.36 2446.36 3008.33 3651.42  4379.75 5198.86
ELEVATION  4956.25 4956.584 4956.87.  4957,22 4957,61 4958.02 4938.47 4958.95 4959.46  4960.00

$1% WARNING $8% NODIFIED PULS ROUTING MAY BE NUNERICALLY UNSTABLE FOR OUTFLOWS BETHEEN 26,70 5199,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)
114 m 11 o s

HYDROGRAPH AT STATION ST DEB

PEAK FLOW  TINE  WAXINUN AVERAGE FLOW
6-HR 24-HR 7248 24.00-HR
+  (CFS) (HR) ' '
(CFS) -
£5092. 12,47 998. 309. 09, - 309
(INCHES) 992 1.228 1,28 1228
(AC-FT) 495, 812, 12, 612,
PEAK STORAGE  TIME © MAXIMUM AVERAGE STORAGE
: WA 24-HR 7248 28.00-HR
+OUBCFT)  (HR) _ -
0. 12,47 6. 5. 5. " s,
PEAK STAGE  TINE MAXIMUN AVERAGE STAGE

_ 6-HR . 28-HR 72-HR 24,00-HR .
+  {FEET) {HR} '
4939.93 12.67 4936.30 4953.33 4933.53 4955.53

CUMULATIVE AREA = 9.35 SO NI

LRI AR SR AR S IRAL IR A LR IR AL R IR SR SRR LI L LR LU LR IR I LR LA R Lo 1 (T Ra St TN S LA AT 1ot

SEELREREES SR

i '
07K & VSR 4 Divert Flows inta South Pond
t ' :
TITETHETT

ar NIYFASTAN



- w e tmicw A

{sTap M DIVERSION HYDROGRAPH IDENTIFICATION
o INFLOW .00 5100.00
0a DIVERTED FLOM .00 4200,00-
[£$4]
121 131 : i1 134 151
DIVERSION HYDROGRARH P
PEAK FLOW TIME . MAXIMUM AVERAGE FLOW
b-HR 24-HR 72-HR 24.00-HR .
+ {LFS) {HR)
_ (CFS) . ,
¢ a93. 12,47 812. 258, 254. 258,
{ INCHES) 817 1.011 1.011 1,018
(AC-FT) 408, 504, 508, 508,
CUNULATIVE AREA =  9.35 50 MI
$44 _ B £4 1 113 124 11
HYDROGRAPH AT STATION DV SP
PEAK FLON  TIME MAXINUN AVERAGE FLOW
§-HR 28-HR 72-HR  26.00-HR
+  (CFS) (HR)
(CFS) '
o9, 12.47 176, 54, 54. 54,
{INCHES) AT5 217 217 217

(RC-FT) 7. 108. 108. - 108,

CUNULATIVE AREA =  9.35 SG'HI

TE8 RLE L40 CEX B30 LAY ALY NRN REL LAM K33 RKL SES B XD RED BEXOLRX REX S4T KL KRE KBE KEL X RE MR SRT BER MY 101 83K 44

13¢eReReRtes
L R oo .
113 KX t ST se ¢t Route Flows through South Pond
R | s o
2EEeRIPEELELS

HYDROGRAPH ROUTING DATA

114 RS STORAGE ROUTING _
: NSTPS I NUMBER OF SUBREACHES
[7yp FLOW TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
ISR AREA 28 40 4.8
116 5§ ELEVATION 494000 4952.00  4960.00
17 st LOH-LEVEL QUTLET
- ELEVL 494150 ELEVATION AT CENTER OF OUTLET -
CAREA  12.00 CROSS-SECTIONAL AREA
cooL B0 COEFFICIENT

FYa SN FYPANENT NF WFAD



118 §5 SPILLWAY _
CREL 4955.00 SPILLWAY CREST ELEVATION
SPWID 200,00 SPILLWAY WIDTH
coaw 3.00 WEIR COEFFICIENT
EXPR 1.50 EXPONENT OF HEAD
£
COMPUTED STORAGE-ELEVATION DATA
STORAGE 00 40,59 75.74
ELEVATION  4940.00 4952.00 4940.00
'COMPUTED - QUTFLOW-ELEVATION DATA
QUTFLOG 00 .00 107.72  118.18  130.88  146.64 166,71 193.15  229.56 . 282,89
ELEVATION  4940,00 . 4941.30 - 4943.46 4943.86 4944,39 4945.13 4944.19 4947.79 4950.39 4955.00
QUTFLOW 91,13 342,18 475.44  730.70 1147.85 1763.37 2623.93 3763.00 5221.36  7039.36
ELEVATION  4935.05 4955.21 4930.46 4935.81 4956.26 4956.B1 4957.46 4938.21 4959.05 4960.00
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE “.00 0 4,30 10.24 11.49 13.19 15.59 19.13 24.71 34,29 40.59
. OUTFLOW 00 00 107.72 118,18 130.88  146.64 166,71  193.15  229.56  249.48
ELEVATION  4940.00 4941.50 4943.46 4943.86 ~4944,39 4945,13  4945.19 4947,79 4950.39 4952.00
STORAGE 33.02 33.26 33.92 35.01 56,54 58.32 60.96 63.88 67.34 71.25
QUTFLOW 282.89  291.13 342,18 475.44 730,70 1147.65 1765.37 2623.93 3763.00 5221.36
ELEVATION  4935.00 4935.05 4955.21 4955.46 4955.81 4956.26 4956.81 4957.46 4958.21 4959.05
- STORAGE 75.74
QUTFLOW 7039.36
ELEVATION  4960.00
$4& WARNING #%% MODIFIED PULS ROUTING NAY'BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 1763, 10 7039.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOKS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

11 - 1t 1" 1 1134

HYDROGRAPH AT STATION ST SP

PEAK FLOW  TINE ~ MAXINUM AVERAGE FLOW-
o 6-HR 24-HR 72-HR  24.00-HR
& (CFS) {HR)
' {CFS)
+ 285, 13.42 171, 53. 53. 53,
{ INCHES) 170 212 212 212
{AC-FT) 85. 106. 106, 106,
PEAK STORAGE  TIME _ MAXINUM AVERAGE STORAGE :
b-HR 24-HR 72-HR  24.00-HR
+ (AC-FT) (HR) . .
39. 13.42 2. 9. 9. 9.
PEAK STAGE  TIME MAXINUM AVERAGE STAGE
6-HR 28-HR 72-HR  24.00-HR
+  (FEET) {HR)
4951.66 13,42 494703 4943.08 494308 4943,08
CUMULATIVE AREA =  9.35 50 MI



1Y e e ut !it U0 SRR SR8 S00 BNL XRE BBX BKD REL JRL R3L RTE LEX KND RS LR BEX SED RRE RUY ASE RBX BRDOALR OBV LK REY 038

(8232822388088
§ 1
119 & 1 IRU ¢ Recall Main Pond Flows {MP)
1 i i
12228220828
120 DR RETRIEVE DIVERSION HYDROGRAPH o o
1STAD » MP DIVERSION HYDROGRAPH IDENTIFICATION
{1t
111 1334 1$31 B 11 O 131}
HYDROGRAPH AT STATION DR NP
PEAK FLOW TINE NAXTMUM AVERAGE FLOW
: 6-HR 24-HR 72-HR 24,00-HR
+ (CF9) . (HR} ' : )
: {CFS) L ) :
T% 4193, 12,47 , 822. 294, 254, 254,
{ INCHES) 817 1.01t 1.011 ~Lon
“(AC-FT) 408. 304, 504, 504.

CUMULATIVE AREA = .00 50 Mi

P EEERER R8¢
LS ]
121 KK t  STHP 1 Route flows through Main Pond
| |
LEeRReaRERRRtE

HYDROGRAPH ROUTING. DATA

122 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITyp FLOW TYPE OF INITIAL CONDITION.
RSVRIC .00 [INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
123 SA . AREA 1.6 1.3 12.2
124 SE ELEVATION 905,00  4925.00  4930.00
125 5L LOW-LEVEL OUTLET ‘ _
: ELEVL 4906.50 ELEVATION AT CENTER OF QUTLET
CAREA 21,00 CROSS-SECTIGNAL AREA
coaL .80 COEFFICIENT
EXPL .50 EXPONENT OF HEAD
126 88 " SPILLWAY

CREL 4925.00 SPILLWAY CREST ELEVATION
SPWID 200,00 SPILLWAY WIDTH

coaW 3.00 WEIR COEFFICIENT

EXPH - 1.30 EXPONENT OF HEAD

BRIt aREi Rt aRti AR ans R R R R R R R R R IRRIR IR {!5_!‘! 131 T ARE AR N 2]




114
CONPUTED STORAGE-ELEVATION DATA

STORAGE 00 187,31 285.92
ELEVATION  4905.00 4925.00 4930.00

COMPUTED OUTFLOW-ELEVATION DATA

~ QUTFLOW 00 00 217,00 238,29 264,22 29649 JINLTI 192.29  47.87  579.%2
ELEVATION  4905.00  4906.30 4909.09 4909.63 4910.35 4911.34 4912.78 4914.98 4918.56 4923.00

QUTFLOW 588.61 841,57  777.8¢ 1036.79 1457.33 2079.i3 2940.87 4082.41 5543.12 7361.36
ELEVATION  4925.06 4925.21 4925.47 4925.82  4926.27 4926.82 4927.47 4928.21 4929.06  4930.00
COMPUTED STORABE-OUTFLOW-ELEVATION DATA

STORAGE 00 1159 32.52 36.97  43.03 5159 44,28 84,32 118.92  187.31
QUTFLON .00 00 27,00 238,29 264,22 296,49 3313 392,29 467.87  579.52
ELEVATION  4905.00  4906.50 4909.09 4909.43 4910.35 4911.34 4912.78 4914.98 4918,56  4925.00
STORAGE 187.95 18970 192.58 196,59 200,74  208.08  215.63 224.82  734.50  205.92
OUTFLOK  588.61  641.57  777.84 103679 1857.33 2079.13 2940.87 4082.41 5543.12 7361.36
ELEVATION  4925.06 4925.21 4925.47 4925.82 4926.27 4926.82 4927.47 4928.21 4929.06  4930.00
e R TT - 114 "
HYDROGRAPH AT STATION ST MNP

PEAX FLOW TINE MAXINUM AVERAGE FLOW

b-HR 28-HR  72-HR  24.00-HR
+  {CFS) {HR)
(CFS)
+ 1308, 13.33 621. 239. - 239, 239,
{ INCHES) .000 000 .000 © 000
(AC-FT) 308. 474, 474, 474,
PEAK STORAGE -TINE ' ' MAYIMUM AVERAGE STORAGE
~ 6-HR 28-HR 72-4R 24.00-HR
+ (AC-FT) (HR) :
200. 13.33 164, b4. 64, 84,
PEAK STAGE  TIME . NAXIMUM AVERAGE STAGE
b-HR " 24-HR 72-HR  24,00-HR
+ [FEET)  {HR) : .
4926.11 13.33 4922.80  4912.24 4912.24 4912,24
CUMULATIVE AREA = .00 50 M1

TEE TEE A8 R0 RHF BUE 208 RO3 LR0 TR RRE DEX KRX REE DERORLE REY BRD O33R AKX M43 308 NRURLRLR BB R 1t

1333 EREEeEE244]

127 KK t VNP ¢ Divert flows into Channels 2 and 3, Flows into North Pond remain
S 1 .
1ieetReseRiss

: 2 and 3 are orifice flow {SL), weir flows into NP {SS)
o7 "~ DIVERSION
15TAD 43 DWFRRIM HYNRARRAPH INFNTIFICATIAN



INFLCH iy

ol 575.00  1500.00
00 DIVERTED FLOW 00 575.00  580.00
113
113 118 "t 1 11
DIVERSION HYDROGRAPH 243
PEAK FLOW  TINME NAXIMUM AVERAGE FLOW
b-HR 24-HR 72-HR 24.00-HR
+  (CFS) (HR)
(CFS) :
¢ 519, 13.33 538, 28, 28, 8.
© LINCHES) ,000 .000 ,000 ,000
(AC-FT) 267, 433, 433, 433.
CUNULATIVE AREA = - .00 50 MI
t11 118 e 843
HYDROGRAPH AT STATION DV NP .
CPEAK FLON  TIME MAXINUN AVERAGE FLOW :
. b-HR - 24-HR 72-HR  24.00-HR
+ (CFS) (HR) :
{CFS) _
RO /L Tt % 83. 2. 2. 2.
{ INCHES) 000 ,000 ,000 000
(AC-FT) 41, .8, 8, 81,

CUMULATIVE AREA = .00-5Q MI

§
18 8T KRS RLF K8 BT KEL LEK KER LRE UND BEE KRG BT RER BXE RET S0 KRR BEE BRE SR BT 38 KR BRE RBN BEE KRR A3 AUD R0 44

SELESERILLLARL
L ]
132 KK $ STNP &
{ 1
FEEEEIREEEERLL

Route flows through North Pond

HYDROGRAPH ROUTING DATA

133 RS STORAGE ROUTING .
NSRS 1 NUMBER OF SUBREACHES
ITYp FLOW TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
138 SA ARER 2.9 4.0 8.2
135 SE ELEVATION  4900.00 491200 4915.00
136 5L LOW-LEVEL OUTLET
ELEVL  4901.50 ELEVATION AT CENTER OF QUTLET
CAREA 9,00 CROSS-SECTIONAL AREA
cooL .80 COEFFICIENT
EXPL ,50 EXPONENT OF HEAD



+

+

+

137 55 ) SPILLUAY

STORAGE
ELEVATION

OUTFLOW
ELEVATION

QUTFLOW
ELEVATION

STORAGE

QUTFLOW
ELEVATION

- STORAGE

QUTFLOW
ELEVATION

8

" PEAK FLOW TIME

{CFS} {HR}

163, 14,08

PERK STORAGE  TIME-

(AC-FT) - (HR}
32. 14.08

PEAK STAGE  TIME

{FEET) {HR)
4909.63 14,08

QPERATION

CREL
SPdID
COBR . -
Exew

.00
4909.00

00
4900.00

208.59
4914.51

.00
00
4900.00

31,20

208.20
4914.50

1y

4914,50 SPILLWAY CREST ELEVATION

200,00 SPILLWAY WIDTH

3,00 HEIR COEFFICIENT
1.50 EXPONENT OF HERD

41.06
4912.00

.00
4901.30

210,33
4914.52

4,47
00
4901.50

31,29

219.33
4914.52

81

i
COMPUTED STORAGE-ELEVATION DATA

33.29
4913.00

COMPUTED OUTFLOW-ELEVATION DATA

75.37  82.93 9217 10373 118.61
8903.20  4903.56 4908.05 4904.73  4905.72

- 21485 223,21 736,68 256.67 284,08

4914,53  4914.58  4914.63 4914.68 4914.75

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

9.77  10.91  12.48 14,71 . 18,03

15:37 82.93 92,17 103,73 ~ 118.61

4903.20  4903.56 4904.03 4904.73 4905.72

31.40 31,54 51.73 31.96 2.3

214.86 223,21  236.68 256,67 284,08

§914.,55 4914.58 4914.63 4914.68 4914.73

1t .o

HYDROGRAPH AT STATION ST NP

(CFS)

{ INCHES)
{AC-FT)

4-HR
8.
000
"

6-HR

13.

6-HR

4304.67

CUMULATIVE AREA =

STATION

PEAK
FLOW

NAXINUM AVERAGE FLOW

28-HR 72-HR 24.00-HR
21, 21, M.
.000 000 .000
41, ) 41,

MAXINUM AVERAGE STORAGE
24-HR 72-HR 24.00-HR

1, 7. 7.

MAXIMUM AVERAGE STAGE .
24-HR 72-HR 24.00-HR

" 4902.29 4902.29 490229
.00 5@ HI
RUNGFF SUMMARY
FLOW IN .CUBIC FEET PER SECOND
TINE IN HOURS, AREA IN SQUARE MILES
TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD

PERK
6-HOUR  24-HOUR 72-HOUR

. 138.48

4907.25

320.28
4914.82

23.33
138.48
4907.23

52.54
320,28
4914,82

BASIN
AREA

166.33
4909.80

366,79
4914.91

32.38
166,33
4909.80

52.89
366.79
4914.91

MAXINMUN
STAGE

208.20
4914.50

424,30

14915,00

41.06
187.11
4912.00

53,29
424.30
4915.00

TINE OF
MAX STAGE



’

HYDROGRAPH AT

HYDROGRAPH .AT

2 COMBINED AT

ROUTED 70

HYDROGRAPH AT .

ROUTED T0

HYDROGRAPH AT
3 COMBINED AT

ROUTED TO

HYDROGRAPH AT ...

2 CONBINED AT

ROUTED TO

HYDROGRAPH AT

2 cbnsluﬁo AT
ROUTED T0

HYDROGRAPH AT
2 COMBINED AT
ROUTED T0

HYDROGRAPH AT
2 COMBINED AT

ROUTED 70

DIVERSION TO

#lR

Y4l

WIeW2

RT-A

WR

/T-A

WR

w1234

AT-B
WSR .
WS+CH
AT-C
WeR |
HG+CH -
/7-D
WIR
T+CH

RT-DIF

WaR

CPOIF v .

ST DEB .

MP

1479,

1095,

2374,

2397,

1442,

1416,
758.
4553,
1529, .
609,
5138.
055,
284,
5132.
5055.
452,
3163,
5043, -
151,
5115,

5092, -

2197

12.08

12,08

12.08

12.25

12.17

1225

12.17
12.25
12.25
12.25
12.25
12.50

12,42

12,50

12,58

12.08

12.38

12.67

12.25

12,67

12,67

17 A7

219,

142,

361,

360:

220.

220,

- 138,

719,

139,

185,

g33.
B33.
78.
910.
910,
2.

967,

© 967,

31,

998.

998,

a7?

&7,
.
110,
110.
67,
a7,

44,

21,

221,
36.
7.
236,
23,

281,

280,

19,

00,

299.

18,

309,

309,

754.

7.
43,
110,

110.

67.

7.

8,

22¢,

221.
36, -

257,

256.

25.

281,

280,

19,

300,

© 299

10,

309,

309,

.84

2.20

1.38

1.38

1.47

3.03

1.27

6.32

6,32

1.43

1.75

1.7%

8.60

8.60

9.35

9.3%

9.35

4959.93"

12.67




HYDROGRAPH AT

ov sP
ROUTED TO
ST SP
HYDROGRAPH AT
- DR WP
ROUTED TO .
ST NP
DIVERSION TO
.. 243
HYDROGRAPH AT
oV NP
ROUTED 70
: ST NP

118 NORMAL END OF HEC-1 $xt

899,

243.

4193,

1308.

579.

129,

163.

12,67

13.42

12,67

13.33

13.33

13.33

14,08

176.

171,

822.

621,

338.

3.

3.

56

33,

254,

239.

218,
2L,

21,

34,

53,

254.

239.

218,

2L,

21,

9.33

9.35

.00

.00

00

4351.66

4926.11

4909.63

13.42

13.33

14.08




Whites Creek
Split Flow Analysis
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LERSISEATALARNLBSRILLLLILLINRLLIANLILAINNLSE ' RERRistoseetteeasteeetisivetiiestizing
§ HEC-2 WATER SURFACE PROFILES t : § U.5. ARMY CORPS OF ENGINEERS L
L ' 1 1 HYDROLOGIC ENGINEERING CENTER 4
t Version 4.6.0: February 1991 $ 1 609 SECOND STREET, SUITE D '
L 1 ' $ DAVIS. CALIFORNIA 95616-4687 t
¢ RUN DATE  14MARS  TINE 13:34:38 ¢ . ' {916} 756-1104 '
tetttedieiteitesientpeitetestteniiriirtiti : SEATBERRRIBLLLATLLBEITIISILSRLARILLNSL

X ooy Xxx XXXxx

H X1 X 1 X H

X I 1 : H

s xxx 1 XX X

X 1 x r X ‘
X LI X X H

X XX X XXXxxxx

{ _ .
14MARST 13:34:38 PREE I

_ THIS RUN EXECUTED 14MAR9S  13:34:38
t$3tetatttettetsnetittsinsitssessetttd -
. HEC-2 WATER SURFACE PROFILES

Version 4.4.0: February 1991
RRRLSAINLIRIRLSLARINLSRIRLLILILILY

T Whites Creek Flow Distribution at Diffluence

T2 Nisbus Job % : 9301 Filename : 301whn.dat

L Whites Creek .

Ji ICHECK  INB NI”V IDIR STRY HETRIC  HVINS 8 WSEL Fa
it 2 0 8 0.06 0 0 | 0 4913

J2 NPROF IPLOBT . PRFVS XSECY XSECH FN ALLDC 1B CHNIB , ITRACE
1 0 -4 | ' 15

43 VARIABLE CODES FOR SUMMARY PRINTOUT




NC
U1

ET

1
&R

6R

BR
fR
6R
6R
&R

ET
141
&R

33

NC
ar
ET
X1
BR

- BR

&R
BR
R
6R

6R-

ET

141

&R
BR
&R
6R
R
GR
&R

ar
n
6R
6R
&R
6R

)
6R
6R
6R

- 6R

R

NH

150
.05 .05 07 .3
1 700 '
7.1

12 35 1001.68  1013.56
4915.9 980.00 49124 1001.68
4912.4  1013.56  4913.37  1082.47
4911.8  1142.31  4914,5%  1150.55
4914,5  1450.79  4914,08  1445.08
4914.7  1800.2 4913.63  1836.47
4912.2  1885.87  4912.30  1884.21
4910.2  1991.32  4913.19  2010.10

7.1 ,
13 31 1000.00  1040.84
4934.2 980,00  4932.22  1000.00
1 0 -1
VARIABLE CODES FOR SUMMARY PRINTOUT
150
.05 .05 .07 3
{ 700
7.
N V2 35 1001.48  1013.54
4915.9  980.00  4912.4 100148
4912.4  1013.%  4913.37  1082,47
4911.9 1142.31  4914.54  1150.55
4914.5  1450.79  4914.08  1445.04
4914.7  1800.20  4913.43  1835.47
4912,2  1885.87  4912.30  1884.21
4910.2  1991.32 4913,19  2010.10
7.1 :

13 31 1000.00  1040.86
4934,2 980.00  4932,22  1000.00
4931.0  1076.95  4930.42  1144.28
4931.0  1180.89  4931.98  1272.95
4931.5  1466.29  4931.65  1549.55
4930.4  1749.49  4928.52 1773.23
4931.3  1828.77  4928.35  1852.84
49341 1981.93

t 2650

14 20 1008.10  1030.03
4993.3  1000.00  4950.17  1008.10
4952.1  1325.22  4952.57  1458.19
4952,1  1502.47  4951.85  1503.21
4948.5  1500.27  4948,95  1401.05

1AMAR93 13:34:38

15 22 1005.31  1033.59
4973.6  1000.00 497197  1005.25
4965.6  1023.04  4948.41  1028,18
49714 1112.28  4971,09  1139.08
4970.8  1283.33  4949.40  1322.44
4974.9  1383.49  4974.82  1448.1b

3 07 1056.32 08

R

0
4910.28
4914.30
4914.39
4913.78
4913.17
4912.63
4913.03

390
4929.02

5]

¢
4910.28
4914.30

4914.39

4913.78
4913.17
4912,43
4913.03

390
4929.02
4928.21

- 4933.10

4932.23
4927.62
4932.28

390
4948.19
4932.60
4949.04
4951.00

310
1971.88
197149

-4970.75

4968.66

0
1004.46
1103.60

1201.56.

1493.79
1846,97
1919.29
2030.28

310

1030.86

0
1004.66
1103.60
1201.56
1493.79
1846.97

1919.29
2030.28

370
1030.466
1158.95
1346.72
1685.14
1776.53
1878.97

370

1012.83
1460.93
1333.29
1614.66

375
1005.51
1033.59
114922
1326.64

07

980

0
4909.93
4913.80
$12.17

4913.19

4909.38
4912.64
4914.29

980
390
4931.20

980

9
4909.93
4913,80
312,77
4913.19
4909.38
4912.64
4914.29

980

390
4331.20
4928.03
4932.44
4932.29
4929.00
4933.00

390
4931.50
4952.29
4950.77

4954.56 .

310
4966.78
4971.36
4970.82
4949.35

1349.40

1450

1009.77
{10
1340.44
1331.46
1869.79
1962.82
238.77

1350

1040.86

1450

1009.77
1115.7¢
1340.64
1331.46
1869.79
1962.82
2138.77

1350

1040.86
1161.17
1394.48
1687.24
1781.10
1880.135

1030.03 -

1473.10
1362.98

1661.72 -

1019.60
1039.01
1229.73
1329.72

03

4311.96
4911.8
- 4913.38
4914.16
4909.18
4309.85
4914.24

931,41

13

4911.96

4911.8
4913.38
4914.16
4909.18
4909.83
4914.24

4931.41

. 4931.04-

4932.33
4930.354
4931.23
4933.67

4931.41
4952.24
4930.61
4933.15

4963.52
4971.21
4971.57
4969.20

1523.7%

1012.75

1132.04

1411.86
1749.36
1870.23
1989.73
2145.94

1073.55

1012.75
1132.04
1411.86
1749.56
1870.23
1989.73
2145.94

1075.53
1180.02

T 1433.94

1742.37
1823.78

- 1926.47

1180.42
1496.10
1363.84
1728.78

PAGE 2

1102292

1044.21
1264.80
1369.90



ar
ET

N
6R
R
GR
6R
6R
6R
&R
6R
&R

NH
ar
ET
X
&R
&R
6R
&R
6R

6R

6R

&R

NH
a7
I
6R
6R
GR
6R
&R
BR

NH
il

fR

1

7650
7.4

500 IN CHANNEL 1. 2050 IN CHANNEL 2

20
4994.5
4986.7

4988.5

4988.9
4987.9
4994.3
4993.2
5003.3

3
1741.9

1100 CFS DIVERTED INTO CHANNEL #3

-
5011.4
3002.3
5003.5
5004.5
5003.0
3002.2
3006.2
5009.5
3007.7

1350 CFS DIVERTED INTD CHANNEL 34

3
1

2
5028.5
5015.4
5015.7
5015.6
5015.9

14KARY3

5017.9
3016.4
3017.4

3
1

23
5028.8
5017.8
5022.3
5021.4
3021.0
3022.0

3
2%
S035.4

39

1000

1047.08
1078.43

$132.84

1228.66

1323.31

1349.19
1478.35

03

M
1000,00
1073.80
127,70
1226.83
1274.63
1283.46
1362.51
1502.33
1695.18

#07
3750
1.4

36
1000.00
1068.23
1106.10
1174.40
1275.84

§3:34:38

1294.74
1444.81
1620.90

07
3100

28
1000.00
1042.6
1059.143
1183.88
1200.70
1300.77

97
24
1600.00

1037.02
4990.21
4996.99

4987.53 -

4989.21
4988.44
4992.99
4993.37
5003.47

1056.31

1056.31
5004.56
5002.22
5004.89
5004.17
5002.22
5004.91
5009, 94
5009.50
5008.15

1075.96

1067.43

. 3024.68

5013.83
5014.54
501571
5014.06

5019.16

30153.98

1050.49

1038.89
3023.32
3018.11
5021.59
5020.34
502L.74
3022.26

1039.5¢

1037.24
A033.90

1056.32

1014.26
1048.66

1082.31

1145.49
1234.11
1328.85

1349.49 -

1486.26

.07

1082.83

1021.43
1074.80
1144.07
1227.80

1280.96 -

1290.54
1403.72
1585.67
1704.96

05

1075.96
1015.44
1071.46
1128.70
1179.70

1281.65

1332.47
1448.52

03

1050.49
1018.36
1045.31
1093.46
1186.86
1201.85
1340.69

005

1039.51
1005.729

390
§990.13
4987..06
4986.85
4989:02
4991.35

4990.10 -

4993.37
3003.89

1082.83

270
5004.90
5003.35
5006.98

- 5004.68

3004.84
5004.94
5009.63
5008.26
3007.72

1274.03

195

5021.29
5013.92
5015.09
5015.67

3014.17

5018.68
5016.78

1183.88

83
3022.13
5022.22
5022.00
3018.86
5021.82

5024.22

1121.30
80
5079.43

330
1029.96
1050.61
1090.25
112,11
1250.25
1339.05
1397.81
1524.91

.08

. 230
1056.31
1077.80
1141.03
1235.35
1282.34
1292.00
1415.66
1643.51

1716.09

07

195

1027.20 -

1072.17
1144.05
1226.35
1286.43

1363.84
1471.48

07

100
1027.56
1050.49
1102.99
1188.98
1245.83
1388.51

07

110
1071.29

1000

390
4990.14
4988.469

 4987.63

4388.55
4994.23

4989.90

4993.58

5003.88

1274.63

1000

20
5004, 57
5003.29
5006.47
5005.07
5001.82
500482
5009.49
5006.26
5007.55

1620.90

1000
195
3017.34
5014.99
3015.46

9015.81

3014.13

5018.63

3017.10

1200.7

83
3021.04

3022.33

3020.12
3018.91
3020.93

1190.18
80
027,37

1300

1037.02
1056.32

1093.63

'1220,59

1318.63

1339.39-

1402.52
1525.75

07

1400

1068.32
1079.37

483,42

1238.99
1282.9¢0
1293.18
1460.64
1674.12

1741.9

1332.47

1057.84
1073.51

1153.64

1235. 14
1288.28

1385.30

1474.40

05

1038.89
1050.47

1121.26

1191.37
1260.89

1034.94

4988.45
4988.73
4988.67
4987.93
4994.46

4989.51 -

4996.567

1290.34

3003.79
5005.26
5004.98
5004.98
3002.16
3004.81
5009.48
5003.57

5016.36
3016.78
5015.43
5017.18
3016.02

5017.48
5017.44

1388.51

3018.03
5022.20
5020.11

© 5019.04

9021.49

. 5027.48

1041.13
1063.55
1099.25
1227.01
1319.86
1343.37
1423.75

03

1069.58
1082.83
1223.1%
1263.31
1282.94
1346.38
1496.72.
1681.30

1067.43
1075.96

1154.29

1274.03
1292.39

PREE 3

1429.33
1602.55

1082.17
1056.00

1123.31

1196.50
1275.33

1035.33



......

5024. 48

1043.54

3023.73

6R 5027.1  1037.24 . 1044.25
6R 5026,  1038.55  5027.10  1099.5¢ 3026.96 1063.03
6R 5028.7  1121.30 . 5023.98  1141,34 = 5023.53 1144.33
6R 3026.2  1163.34  5028.20 1169.18 5030.06-  1175.64
L. .07 07 <07 . o
19 25. 16 1033.37  1049.63 100 100
6R  5046.1  1000.00  5038.11  1023.93 3036, 64 1030.79
6R 5036.4  1047.18  5033.61  1083.57 5032, 66 1060.04
BR  5033.0  1069.00  §033.12  1069.63 3033.13 . 1069.64
6R  5042.7  1136.13
1§ 26 15 1046.49  1076.04 100 100
6R  5035.0  1000.00  5045.86  1027.58 3044.48 1032.90
6R  5038.8  1049.93  5038.77  1071.9% 3038.76 1072.59
BR  S5041.6  1073.12  3041.55  1076.04 3040.34 1122.38
148ART3 13:34:38
SECND DEPTH CWSEL  _ CRIWS WSELK E6 kv .
! gLo . BcH R0B ALOB ACH AROB
TINE VLOB VCH YROB INL INCH INR
SLOPE - XLOBL ILCH JLOBR ITRIAL  IDC ICONT
IPROF §
CCHy= »300 CEHV= 300
1SECNG 12.000 '
3265 DIVIDED FLOW
3720 CRITICAL DEPTH ASSUHED
3470 ENCROACHMENT STATIDNS= 980.0  1450.0 TYPE= 1 TARGET=
12.000 4,33 4913.51  4913.4 00 4913.83 32
700.0 12.2 203.4 484.6 3.8 32.6 131.7
.00 .2 6.24 3.68 030 Q70 030
026174 0. 0. 0. ¢ 12 0
FLOW DISTRIBUTION FOR SECNO= 12.00 CHSEL= 4913.31
5TA= 995, 1002, 1014, 1083.> 1086. 1132, 1142,
_PER 8= 1.7 29.0 2.6 A0 1.3 17.2 2.6
AREA= 3.8 32.6 43.4 .2 iy 1.4 4.5
VEL= 3.2 b2 3.9 8 4.3 6.9 4.2
DEPTH= o] 2.7 b i .3 1.7 .9
ISECND 13.000
" 7185 WINIHUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHHENT STATIONS= 980.0  1350.0 TYPE= 1 TARGET=
13.000 3.68  4931.30 4931.30 D0 493189 39
700.0 . .0 1331 966.9 N . 36,9 107.5
020 .00 3.60 3.27 .000 070 030
024136 390. 390. 370, 16 9 0
FLOW DISTRIBUTION FOR SECNOD= 13.00 CHGEL=  4931.30
STa= 1909, 1041, 1074, 1077, 1145, 1159, 1181,

1048.00

' 5024.02

5023.93
5027.00  1066.78 5029.59
5025.21  1150.90 5023.86
5034.05  1190.18
100 '
5036.51 . 1031.23  5036.58
5032.37  1066.70  5032.3b
5033.13  1069.95 = 5033.50
100 :
5040.48  1046.49  5040.13
5038.76  1072.60  5039.08
5040.73  1122,87  504B.66
HL OLOSS  L-BANK ELEV
VoL THA R-BANK ELEV
WIN. . ELMIN  GSTA ‘
CORAR  TOPWID  ENDST
470,009
.00 00 4912.40
.0 0 491240
000 4909.18  994.81
00 259.39 - 1416.32
1147, 1381, 1812, 1414,
8.3 2.1 .0
23.4 30,9 3
2.5 2.8 8
.1 .4 .1
370.000
9.42 03 4932.22
1.3 2.0 4931.20
000 4927.62  1008.85
00 199.93  1208.78
1180. 1181. 1209.

1048.55
1096.92
1155.6

1046.84
1066.89
1118,76

1046.55
1072.86
1142.15

PAGE
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PER 0=
AREA=
VEL=
DEPTH=

1}
. 14HAR93

SECND
8
TINE
SLOPE

19.0- 9
36,9 4.9
3.6 {3
1.2 o4
13:34:38
DEPTH CWSEL
fLoR acH
VLOB VeH
ILOBL LCH

$5ECND 14.000

3265 DIVIDED FLOW

3683 20 TRIALS ATTEMPTED WSEL.CWSEL

3693 PROBABLE MININUM SPECIFIC
3720 CRITICAL DEPTH ASSUMED

14,000  3.84 4952.03

%50.0 195 29%.%

04 434 585

025636 390, 390,

FLOW DISTRIBUTION FOR SECNO=

STA=  1003. 1008,  1030.
PER 0= J o103
AREA= 4.5 51,2
VL= 43 5.9
DEPTH= 2.3

1SECND 15.000
7183 HINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

15.000 6,43  4971.65

2630.0 0 591.4

06 00 6.97

.027008 310. 310,

FLOW DISTRIBUTION FOR SECNO=

STA= 1006,  1034. - 1112,
PER 8= 22.3 4.2
ARER= 84.9 37.0
VEL= 7.0 3.0
DEPTH=' 3.1 3

1430 NH CARD USED

1SECND 20.000

7185 MINIMUM SPECIFIC ENERGY
1

13AR3 13:34:38
SECNO DEPTH CHSEL
g gLoB acH
TINE yLOB VCH
SLOPE JLOBL ILCH

—

A 138 BT 10.0 0 3L7 A 8
3 B B8 11 B2 2. Al
1.4 29 7.0 100 &7 2.0 13
2 RS Y R Y A
PAGE
GRINS  WSELK  £6 H " OLOSS  L-BANK ELEV
GROB  ALDB  ACH ARDB  VOL THA R-BANK ELEV
VROB  INL INCH  INR WK ELMIN  SSTA
WOBR  ITRIAL G ICONT  CORAR  .TOPWID  ENDST
ENERGY
952,05 .00 A9SL56 W53 . %4 .07 4950.17
2330.9 85 5.2 3987 3.9 5.9 4951.50
585 .050 L0700 .050 - - .000 .4948.19 1003.27
370, 2 g 0 .00 48729 1881.74
14,00 CHSEL=  4952.03
1180, 1311, 1533 1563.  1600. 1815, 1662, 1682,
09 3.4 M5 186 89 . 9.0 53 3
8.2 40.9 4.5 629  89.2  30.6 355 4.8
33 22 b4 7.8 86 78 39 18
y 3 2 24 24 ul . .8 2
4971.85 00 4972.25 40 .57 03 4971.88
2038.5 0 B9 344 1.6 8.6 497189
598 .000 070  .050 000 4965.52 1006.14
315. v o 0 .00 37601 1382.25
15,00 ONSEL=  4971.43
1230, 1325, 1327, (370, 1382
#7836 W2 3.2
9.3 85.8 10,5 1037 15.1
2 55 . 9.2 87 5.5
] 9 26 24 1.2
 PABE
CRINS  WSELK €5 W 0L0SS  L-BANK ELEV
GROB - ALDB  ACH AROR oL TH R-BANK ELEV
VB M INCH YR WTN ELMIN  SSTA
XLOBR  IRIAL  IOC CORAR  TOPWID  ENDST

ICONT



3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS=
20.000  3.64  4990.34
26500 8.7 305.2

O LT 653
030817 390, 39%.
FLON DISTRIBUTION FOR SECNO=
STA= 1014, 1037,  10%.
PER - 2 115
MEA= 4.0 487
VL= 1.2 &S
DEPTH= 2 2.4
STA= 122, 1227, 1234
PERG= 4.3 5.3
MEA=  13.5  15.8
VL= 8.5 8.9
DEPTH: 21 . 2.

1490 NK CARD USED

$SECNG 21000

3265 DIVIDED FLON

7185 MININUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUNED -

3470 ENCROACHNENT STATIONS=

21,000  4.56 5006.38
S 3750.0 4574 4248
08 1.9 b.47
032670 270, 260

FLOW DISTRIBUTION FOR SECNO:

STh= 1016, 1056,  1083.

PERG= 12,2 113
MREA=  b2.8 3.6
VL= .3 6T

DEPTH: 1.5 2.4
UMRTS  13:34:38
SECN0  DEPTH  CHSEL
8 GL08  OcH
TN VOB VCH
SLOPE  XLOBL  XLCH

1490 NH CARD USED
ISECND 22.000 .
3280 CROSS SECTION

7185 BINIMUN SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS=
22.000 3,92 5017.7%
9.1 133.8

3750.0

1000.0
4990.34
2340.1
7.37

1330, -

20,00
1064,

3
il,

7

|

1245,
1.9
10.0-
5.0
9

1000.0
3006.38
2868.0
7.40
230.

21.00

1128,

- 20.4

89.8
8.5
2'0

CRINS
fRoB
YROB
SLOBR

22.00 EXTENDED

1000.0
3017.75
1582t

1300.0 TYPE=
.00
4.1

070

14

CHGEL=

1078;

3.2
9.3
9.0
2.3

1400.0 TYPE=
.00

62.8
030

18

. CMsEL=

1144.
8.6 = 4.0
35.8 35.2
9.0 43
2.2 A

WSELK
ALOB
INL
ITRIAL

.33 FEET

1332.5 TYPE=
.00
3

4991.20

1083,

' 9007.21

1223,

E6
ACH
INCH
Inc

3018.72

1 TARGET=

.86
4.7 - 308.9
070

14 0

4990.34

1090, -
10.3
24.3
1.2

4
10
10.
3.1 3

i TARGET=
.83

63.6 387.8
070 .033
11 0

5006.38

1233,

4.9 7
22.7 1.
8.4 6
1.9 1

R .
AROB
INR
ICONT

.050

1 TARGET=

.96

3.0 M98

300.000
9.80 A3 499014
0.7 10.9  4988.89
000 4986.70  1013.84
00 230,78 1284,43
1094, 1099, 1133, 1145,
40 137 3.8 1.
123 51 12 3.
8.7 1.0 62 b
22 b L3 L
400,000
792 01 5004.90
130 124 5005.2
©,000 500,82 1015.73
00 31924 1364.60
1265, 1281, 1288, 1291,
57 34 3.8 16.8
3.5 1.8 194 6.2
69 100 73 7.2
L9 484 2B Lb
HL OL0SS  L-BANK ELEV
voL THA R-BANK ELEV
WTN ELNIN  SSTA
CORAR  TOPWID  ENDST
332.470
5.85 .07 5016.36
15.3 13.7  S501A.7A

1173,

1346,

1
7

9
4
1

1363,



.08
.027506

3.43
195.

6.04

195'

FLOW DISTRIBUTION FOR SECNO=

5TA=
PER @=
AREA=
YEL=
DEPTH=

1053,

5TA=
PER 8=
AREA=
VEL=
DEPTH=

1286.

1490 NH CARD USED

$SECNO 23.000

1087.
8 37
9.3 B
60
g7
1292,
33
1.7 LS
.1 a7
3.0 9

1076.

1295,

7185 WININUM SPECIFIC ENERBY
3720 CRITICAL DEPTH ASSUMED

23.000
5100.0
09
029741

3.52
117.1
4.68
3.

502332

361.5

7.93

83.

FLOW DISTRIBUTION FOR SECND=

144AR93

SECND
8
TINE
SLOPE

§TA=
PER @=
AREA=
VEL=
DEPTH=

1018.

5TA=
PER @=
ARER="
VEL=
DEPTH=

1331,

" VLOB

2.3
25.0
8.7
1.2

13:34:38

DEPTH
aL08

XLOBL

1039,

3

1366,
lq

13.6

3.3
15

1490 NH CARD USED

1SECND 24.000

3301 HV CHANGED MORE THAN HVINS

7.1
43.6
1.9

.9

CWSEL

acH
“VeH

ILCH

1050,

3685 20 TRIALS ATTEMPTED WSEL.CHWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DERTH ASSUMED

24,000
3100.0
.09
033405

6.80  3030.33
218.7  1298.6
6.24 11.20
a0, 80.

i

070°

082

1.97 070

195, 1 14 0
22.00 CHSEL=  5017.75

1306, 1129, 1184, 1154,

8.0 4.9 121 57 10.5
5.8 59.5 451 2.7 4.8
65 © 9.4 100 9.0 8.4
L5 26 29 25 2.2
5023.32 00 5024,30 .98

$2.4 250 456 STA
8.02 L0700 070 082
100. 15 .14 0
23.00 CHSEL=  5023.32
CCRINS  WSELK €6 H
BROB  ALOB  ACH ARDB
VRO XML INCH XN
SLOBR  ITRIAL  1DC ICONT
1093, 1120, 184, 119%

68 9.0 kS5 43 .
b 5.7 170.8 262 223
42 B3 100 83 97

13 20 27 35 43

5030.33 00 503198  1.45

3027 /.0 1160 3522
1047  .070 070 .0s4
110. 20 1 0

000
.00

1175,

2.4
106.8
8.0
2.4

2.84
16.6
000

00

HL
VoL

RTINS

CORAR

1197.

3.28
17.9
.000

.00

1226,

1246.

5013.83
- 239.92

3.7
17.6
7.9
2.0

0t
14.3
5017.80
348.06

0Loss
THA
ELHIN
TOPRID

33
14.9
3023.53
158.36

1235,

1094.63 -

1294.57

7
48,

3

1

LN~ 0w

5021.04
3022.22
1018.39

1366.45

1274,

1286,
i 3.9
3 17.4

] 8.3
4 3.6

1282,

PABE

L-BANK ELEV
R-BANK ELEV

SSTA
ENDST

1261, 1205

3.0
30.4
8.4
2.1

5027.10
3027.10
1018.08
1176.63

1304.
3.4 3.3
40.0 47.3

3.7
1.2

1341,

6.9
1.6




tE1EeditReetstobetissetitibassstsfse]
HEC-2 WATER SURFACE PROFILES

Version 4.56.0: February 1991 .
1303 Rsastsciteseteiseiiisessity

FLOW DISTRIBUTION ?UR SECNO= 24.00 CHSEL=  5030.33
§TA= 1018, 1035,  1037. 1060,  1065.  1097. {121,
PER 8= 3.2 1t 5.5 A3 118 3.4 135.0
ARER= 28.1 6.9 - 116.0 18.3-  47.¢ 20.8 79:9
VEL= 5.8 8.0 11.2 12.0 9.0. 6.1 9.4
DEPTH= 1.7 3.0 3.2 3.3 2.1 1.2 4.0
1SECND 25,000 :
3683 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE NININUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED _ . _
25.000 6.31  3038.67 5038.67 00 5040.82 2.15
5100.0 4712 1220.1  3408.8 . &5.0 9.1 2088.3
.09 .23 12,9 11.82 070 070 L070
033784 100, 100. 100. 20 it ]
14HARS3 13:34:38
SECNO DEPTH  CWSEL CRIWS WSELK E6 H
g gLop . OCH groB ALOB ACH ARDB
TIHE vLoB VCH YROB INL IKCH INR
-SLOPE ILOBL ILCH YLOBR ITRIAL  1DC . ICONT
FLOW DISTRIBUTION FOR SECNO= 25,06 CHSEL=  5038.67
- §TA= 1024, 1026, 1031, | 1031. 1047,  1047. 1034,
PER 8= 0 A0 43 C .l 4.1 3.9
AREA= a3 6.3 9 33.4 ) 23.4 94.1
VEL= 1.7 48 6.4 6.6 6.2 9.0 3.0
- DEPTH= 3 1.3 2.4 2.1 2.2 3.7 5.9
¥SECNG 26.000
- 7183 NININUM SPECIFIC ENERBY
3720 CRITICAL DEPTH ASSUMED _ _
26.000 6,36 5045.32 5045.32 00 5047.4b 2.14
3100.0 310.8  2459.0  2330.2 40.0  184.6  226.0
09 1.1 13.32 10.34 (070 070 . 070
037049 100. 100. 100, - 10 8 0
FLOW DISTRIBUTION FOR SECNO= 26.00 CWSEL=  5043,32
STA= 1030,  1033. 1046, 1076, 1122, L3, 1134,
PER 8= A 5.0 48.2 41.8 .3 3.4
AREA= 1.4 38.6 1846 198.1 2.3 25.6
VEL= 2.2 8.0 13.3 0.8 10.9 6.7
DEPTH= a4 2.8 6.2 4.3 8.7 2.3
14NARTS 13:34:38

f141. 1145, 1151, 1156, 1146, 1177,
5.4 9.3 bb 119 2.3
20,0 380 7.6 523 19.3
13.5 125 1.2 L.b 6.2
6.6 6.0 5.8 5.3 1.7
3.46 25 5033.61
19.0 15.2  5033.12
000 5032.36 1024.12
00 10841 1128.53
PAGE 9
HL 0LOSS  L-BANK ELEV
VoL THA R-BANK ELEV
_ WIN - ELMIN  SSTA
‘CORAR  TOPHID  ENDST
£070. 1070, 1119, 1129,
4 830 3.4
1.7 1.3 25.2
12,6 123 7.0
5.4 5.4 2.4
3.54 .00 5040.48
20.1 15.5 5041.55
000 5038.76  1029.44
00 104,39 1134.03
PAGE 10

THIS RUN EXECUTED {4MAR?3 . 13:34:48



NOTE- ASTERISK (3} AT LEFT OF CROSS-GECTION NUMBER INDICATES HESSAGE IN SUMMARY OF ERRORS LIST

Whites Creek

SUMMARY PRINTOUT TABLE 150

' SECND

t 12,000
t 13.000
1 14,000
St 15,000
t 20,000
t 21,000
t 22,000
t 23,000
P 26,000
1 25.000
§ 2,000

- 14HARY3

Bhites Creek

SECND

1 12,000

£ 13.000

t 14,000

t 15.000

1 20,000
$ 21,000

t 22,000

$ 23,000

P 24,000

£ 25.000

2,000

- XLCH ELTRD
.00 .00
390.00 00
.390.00 00
310.00 .00
390.00 .00 |
260,00 .00
193.00 .00
83.00 .00
80.00 00
100.00 .00
100.00 00

13:34:38

~ SUNMARY PRINTOUT TABLE 150

@ CHsEL
700,00 4913.51
700.00  4931.30

2650,00 495203

265000  4971.65

265000 499034

375000 5006.38

375000 5017.75

510000 5023.32

5100.00  5030.33

5100.00 503867

9100.00  3043.32

ELLC
.00
.00
.00
.00
.00
.00
.00
.00

.00

loo

DIFHSP
00

- .00
00

00

.00

00

.00

.00

00

ELMIN
4909.18
4927.62
4948.19

4963.52

4986.70.

500182
5013.83
5017.80
5023.53
5032.36

5038.76

DIFWSX
.00
17.79

" 20.74
19.62
18.68
16,04
11,37
5.55
7.01
8.34

6.65

8

700.00

700.00

2650.00

2650.00

2650.00

3750.90

£ 3750.00

9100.00
9100.00

5100.00

5100.00

DIFKNS
.00
.00
.00
.00

.00

00

00

00

.00

00

- CHSEL

491351

4931.30
4952.03
4971.65
4990.34
9006.38

5017.75

5023.32

3030.33
3038.47

5045.32

TOPHID
259.39
199.93
497.29
b1t
230.78
319.24
239.92
348.06
158,55
104,41

104.39

CRINS
4913.51
4931,30
4952.03
4971.65
990,34
5006.38
5017.75
5023.32
5030.33

3038.67

5045.32

ILCH
00
396.00
390.00
310.00

390.00

260,00

195.00
83.00
80.00

100.00

100.00

t

£6
4913.83
4931.49
§952.56
497225
4991.20

3007.21

5018.72

3024.30
3031.98
3040.82

5047.46

108K8

261.74

(281,36

236.36

270.08

308.17

326.70

275.06

297,14

334,03

397.84

370.49

VeH

6.24

3.60 .

3.85
5.97
6.33

6.67

.08

7.93

11.20

12.96

13.32

~ AREA
168.06
144,44
454,37
429.30
359,72
514,24
481,64
836,48
503,19
7,49

430.63

PRBE 1

01K

£3.27

45,06
165.51
161.25
150.9
207.47
26.11
295.88
279.04
269,51

264.9%




R

1 o
. 14MAR93 13:34:38 . : - PAGE 12

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECKD= 12.000 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 13.000 PROFILE= 1 CRITIC#L:DEPTH»@SSUHED
CAUTION SECHO= 13.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY -

LAUTION SECHO= 14,000 PROFILE= 1 ChITICAL DEPTH ASSUNED
CAUTION SECND=  14.000 PROFILE= 1 PROBABLE MININUN SPECIFIC ENERGY
CAUTION SECNO= 14,000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNO= 15.000 PROFILE= 1 CRITICAL DEPTH ASSUNED
CAUTION SEENO= £5.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

CAUTION SECND= 20,000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 20,000 PROFILE= 1 MININUM SPECIFIC ENERGY

CAUTION SECND= 21.000 PROFILE= ! CRITICAL DEPTH ASSUMED
CAUTION SECND= 21.000 PROFILE= { MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 22.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 22.000 PROFILE= | -MINIMUM SPECIFIC ENERGY

CAUTION SECNO=  23.000 PROFILE= 1 CRITICAL DEPTH ASSUNED
CAUTION SECNO=  23.000 PROFILE= 1 NININUM SPECIFIC ENERGY

~ CAUTION SECND= 24,000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNG= 24.000 PROFILE= 1 PROBABLE NINIMUN SPECIFIC ENERGY
CAUTION SECHD= 24,000 PROFILE= 1 20 TRIALS ATTYEMPTED TO BALANCE WSEL

CAUTION SECND= 25.000 PROFILE=.. 1 CRITICAL DEPTH ASSUMED
CAUTION SECND= 25.000 PROFILE= 1 PROBABLE MININUM SPECIFIC ENERGY
CAUTION SECNO= 25.000 PROFILE= 1 20 TRIALS ATTEMPTED YO BALANCE WSEL

CAUTION SECNO= 26.000 PROFItE= | CRITICAL DEPTH ASSUMED
CAUTION SECNO= 26,000 PROFILE= 1 MINIMUM SPECIFIC ENERGY
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5045- : KL

B <—.B50—txd ';979_:;;;;+;{§f¥5‘

5o40] ©

f5@35{
e 9

v5030-
it *

t
i 5025
0 )

n Z
o020+

5015

5819 Fllllllfll.Tlllll—rllTIllilllllI.I'I1v:ll:-|.—l_llllr[lll‘.lnlllllTllllerl|1"l
1060 1100 1200 1306 1408 1500 1680 1700 1860 1900 2000 Z100 2200

Distance



- G N D S I N B EE GE G G G E BN EE N Ee e

v Whites Creek ¢ - |
Cross-sectlun 23 o0

5858'49733€+———-BSB———%i-ﬂf%—~———— 059——————+aiﬂj.§§%;

5945ﬁ e

E5pqp-
1 * . L s
'J5035j : : ¢Q é;! B -f?f%f
a .

t ]
iSBBBj
0

n I
2025+

50201

1

5815 'l'lrll'TTTIIllrlll'll.:jl'.'”xl1.""llll']lﬂ;ll|"llll]llliljllll—'l.l'.;.il
1000 1050 1100 1150 1200 1250 - 1399 1359 1499 1450 11508 - 1550 lﬁﬂﬂ

' Dlstance



S - A-IIA lll'3g-p' R &R - Gh G aOh SN E- .

0 thtes,Creekair“

A
=
=
3}

SBZB IIIIIIIVTIIIIIIIIIIIIlll'-’:”'!1 l‘.l:lllal ll:.;lﬂll“ ..lllllllllfll"";llnl III.I




0691, g7e

nb60

al s

lflT 5055

v 5050

5045

:S Q e

5040

50351

5838 ll1l[l|
1000

’]1!







o s————

T U
/'/. N
£ s N
{z{' s=== 7/)
1]
} i (
( ;}'uu?& !‘\\
rl= o R I e
f u 1
"

. e ol
S S Eaeen T e aee
\ | I I

Ui 7
| /’,{/ i
T | A
I E—"— ST
| 2l ‘\‘;‘\“
~ 8565 i
.| | %8373
S
\\\\ |
Ee ol - !
=g 14 ‘-TRa " | 13 o
&R s | n

( LR R N
- 3 |
=) T WL -

A
Ee.
Vs
et

PO S g 5

, B Lw,»\ o
N WIR, 250
o X T P

)

ogge -

5 Y
P
L

|
|
I
]
|
|
!
|
|
|
|
|

P TRl ol L e ;
Lot g, £E Rl ; ok
;. Thomas i =

X837

SETEARER S S

; Simagdeds v W ‘ Omaa

)

| ZOLEZZI .

£ . ]
T Te73e S‘"

14

4

NS

NEJ
,, S /'

AN
7

L.
ena Creek

\

(= 1

ba

-

vl
i

N

'(,'chkyjHlll il

)

Ming’ f
/1

51 4448 ~

44650

o528 7
L d
L4

KEe Y4

# Bro -Washoe
* Sch, pn X

}*“smmma—“

Springs
(Hot),

\.
2 ek0G

=~ Y
aging Sta

;}"Steamh(mt

DITCH

SEAL

(702) 689-8630

/)]
S
Q
O
5
ap
=
ca
/)
=
O
5
.

3710 Grant Dr., Reno, NV 89509

Mail : P.0. Box 10220, Reno, NV 89510

CREEK

WHITES
WASHOE COUNTY, NEVADA

Figure 2
WATERSHED MAP

NimbusiJob # :
3302

- Date :

April 1993

-Scale ::

1" = 2000’

Drauﬁﬂg’ﬁkmne :
302bor.dwg

Sheet #-




S EEEEE RS LR F R L E LR LR LR R R R R R ERE

¥ HEC-2 HATER SURFACE PROFILES ¥
3 o 3
& Version 4.5.0% February {391 £
) o
s RUN DATE  2SMAR93  TIHE  11:48:14 #

FRESEEHEELRAFREL R R ETFERRRERRERRRRREERRELES

S
X
1
X
X
X
X

]

oo

1

L3 ¢
gy

L

XX

XXy

X
X
X
X
X

1§344¢
X

X
1y

‘Flow Dlstnbutlon for Channels 2 & 3

19949 3

LA FR
X X
X
XXxix
X
X
388041

FEEREEFESESEEEREEEERERE L LR RS EREREEE
.5, ARMY CORPS OF ENBIMEERS o
'HYDROLOBIC ENGINEERING CENTER. H
509. SECOND STREET, SUITE D 3
DAVIS, -CALIFORNIA 95616~4687 %

{916) 756-1104 £
FEEREEEER R EEL R R L ALR R RERIFRERREEE

w W ok W W



25MARY3  11:48:1%

HESRFEREREEERE LR RN REREEREERERRREES
HEC-2 WATER SURFACE PROFILES.

Version 4.4.0; February 1991
HHEEEEEE R FE S EE L EE LR F RS ELHEEEE

Tt
T2 By : Nimbus Engineers, Reno,NY - Nimbus Job 4 : 9301
73 ¥hites Creek File Nase: 301wh2.dat
Bhites Creek flow distribution for Channels #2 & 43
J4 ICHECK  ING NINV IDIR STRY METRIC  HVINS g
] 2 0 0 .0354 0 0 0
I2 NPROF lPLOT PRFVS XSECY XSECH FN o ALLDC IBY
{ 0 . -1

73 VARIABLE CODES FOR SUMMARY PRINTOUT

150 18 43 13 14 15 25
4 25

HC .035 035 .035 3 5
a1 t 3000
1 1 20 2330 2585 ) 0 ]
X4 2 46237 2380 4428 2585 :
6R  4h40 1600 4435 1100 4632.5 1165 4430
BR 4639 1460  4628.5 1550 4628 1410 4427 .
BR 4427 2000 . 4628 2055 4629.5 215 4627.5 -
BR 4431 2305 4630 2330 4627.5: 2450 4430
it 2 14 2155 2390 270 . 330 . 250
BR 4455 "1600 4640 1143 4437 1240 4435
BR 463 1450 4636 1790 4637.5 1920 4636.5
BR 4435 3070 4637.5 2155 4835 . 2345 4437.5
BR  8440.5 2915
§! 3 14 1799 1935 580 b4 500
w1 §459.5 290 _
BR. 4471.5 1000 4665 1055 4bb0 1090 4663.5
BR  4859.5 1470 bbbl 1535 460 1570 4650.5
B #659.5 1790 4656.5 1855 8459 1935 4562

" THIS RUN EXECUTED 25MAR93

WSEL
4630

CHNIN

125¢
1745
2185
2740

1320
1970
2390

1150
1590
23%0

Fa

0

ITRACE

53

15

4628

$629.5

4630
4429

4633.5
4633
4640

4638 .

4659

PAGE

11:48:14

1340
1900
2275
2937

1360
2003
2675

12560

1630

1



!

¥4
&R
&R
&R
&R

25HARY3

.

4689
4678

4682.5

4685

11348216

17
4680
1000
1340
1600
2050

1640
1640
4685
4482
4679.8
4681.3

1883

1105
1480
1670
2188

510

4681

4479.5

-5480.2

955

1130 -

1528
1740

350

4583.5
4682

4679.3

1199
1350
1775

4682.3
4481
4681.5

PAGE

1255
1570

1885



BSHAR9S 11:48:14 . | : | PAGE
SECND  DEPTH  CMSEL  CRIMS  WSELK  EB WV W OL0SS  L-BAMK ELEV
@ o0 UCK  GROB  ALOB  ACH  AROB  VOL  TBA  R-BANK ELEV
TINE VOB VCH  VROB_ XKL KNCH  XNR WIN  ELKIN  SSTA
SLOPE  XLOBL  XLCH  KLOBR  ITRIAL  IDC  ICONT  CORAR  TOPMID. ENDST
+PROF |
CCHV= " .300 CEWV= .50

¥SECHD 1,000
3265 DIVIDED FLOM

3720 CRITICAL DEPTH ASSUNED

1.000 1.93  &628.43  462B.43° 64630.00 4628.79 .36 .00 00 4630.00
3000.0  1909.1  1075.2 14.7 412.9 208.5 7.2 .0 0 4628.00
00 - 443 3.16 2.03 .033 033 .033 000 4627.00  1320.60
017770 0. - 0. 9. "0 14 0 .00 912.26  2618.41
FLOW DISTRIBUTION FOR SECND= 1.00 CHSEL=  4628.43
STA= 1321, 1340, 1392, 1410, - 1745,  1893. 2000,  2035. 2072, 2185, 2219.  2583.  2s18.
PER 8= .3 .8 .8 22.6 16.0 10.3 9.2 .3 1.7 1.8 359 ]
AREA= 4.2 i1.2 t1.2  125.7 105.8  4B.3 5.2 3.7 15.2 15.6  208.5 7.2
VEL= 2.0 2.9 2.0 5.4 4.3 4.3 3.4 2.0 3.4 3.4 3.2 2.0
BEPTH= .2 .2 o4 .9 .7 b 9 .2 oA (+d 49 .2
#SECND 2.000
3265 DIVIDED FLOM
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
2,000 . 2.8 4s36.31 4636.3% L0 48372 L4 §.04 02 4637.50
3000.0 27045 293.3 0 51a.2 80.4 0 - 3.7 5.3 4637.50
.01 5.28 3.7 .00 033 035 - 000 000 4633.50 1267.68
013197 270. 230. 330, 1 17 6 .00 B11.99  2320.87
FLDW DISTRIBUTION FOR SECNO= 2.00 © CWSEL=  6436.31-

§TA= 1268, 1320. 1380, 1460. 1799,  1B17.  2005.  2070.  2li4, 2390,

PER @= 4.8 a1.6 36.0 7.5 .2 2.4 16.5 3.6 3.9
AREA= 3.2 82.3 135.8 1017 4.1 6.0 5.0 29.1 80.4
YEL= 3.7 7.9 6.6 2.2 1.4 3.7 5.8 3.7 3.7
DEPTH= 7 2.1 1.6 .3 .2 A 1.3 .7 g



23MAR93 11:08:14

SECNO ~ DEPTH CHSEL
g L08 acH
TINE yLoB VCH
‘SLOPE ILOBL YLCH

¥SECNG 3.900

3265 DIVIDED FLOM

CRINS  WSELK  £8 W

2ROB ALDB “#CH . AROB
VROB NL XNCH INR
ILOBR ITRIAL  TDC ICONT

3585 20 TRIALS ATTENPTED WSEL.CHSEL
3493 PROBABLE WIMINUM SPECIFIC ENERBY

3720 CRITICAL DEPTH ASSUKED
3.000 316 4859.66
3000.0 11710 15BA.2
05 3,50 b6.0%
009436 580. 600,

FLOW DISTRIBUTION FOR SECHO=

STA=  1230.  1260.  1470.

PER 8= - 4.1 24.5

AREA= 3.5 190.4
©VEL= 3.6 3.9
‘DEPTH= .8 9

+SECND 4.000

3265 DIVIDED FLOH

4559, 46 00 bb80.04 .38
244,7  33.8  260.2  108.7
2.25 035 .035 .035
640. 20 8 0

3.00 CHSEL=  4659.66

1877.  1599.  1430.  1790.

.0 8 &7 &9 528
5 8.9 3.3 5.0 280.2
£ 29 19 23 b
. 1

3485 20 TRIALS ATTEMPTED WSEL,CHSEL -

3493 PROBABLE NININHH SPECIFIC
3720 CRITICAL DEPTH ASSUMED

4.000 3.04  4681.04

3000.0  1898.%3  110L.1

07 6.52 5.14

015196 519, 350,

FLOW DISTHIBUT!DN FOR SECNO=

STA= 1130, 1360,  t4és.

PER 8= 20.1 37.3
AREA= 87.3  1s1.8
VEL= 6.9 6.9
DEPTH= A 1.5

ENERBY

568104 00 46B1.61 .57

O 9. 216 .0

.00 .035 035 000

555. 20 11 0

4.00 CHSEL=  4481.04
1528. 1542,  1640.  1885.

3.3 1.5 1.0 387
22.8 104 8.7 2141
b4 ) 3.4 5.1
3 .8 A 1.0

. 9 8 1.8

HL
voL
HTN
CORAR

6.52

12.5
.000
.00

1935.
8.1
107.8
2.3
)

.25
19.9
000

.00

PAGE

0LoSS L-BANK ELEY
THA R-BANK ELEY
ELHIN 58TA
TOPWID  ENDST

01 459,50

- 16,9 4659.00

$656.50 1219.30
894.63 2211.91

2200,  2aid,
.0
49
.8
o

0% 4680.00
25.1  4481.50
4678.00 1129.7%
§45.88 ' 1859.74



23MART3

SECND-

£ 1,000
$ 2.000
. ¥ 3.000
§- 4.000

11:48:14

Bhites Cresk

SUNNRRY PRINTOUT -

3000.00

3004.00
3000.00

3000.00

Version 4.56.03 February 1991
RS EEEEER R R R B EERES S EEEEERREEERE

oLoB

1909.40

2704.49

1171.03

- 1898.89

SRR EEEE R
HEC-2 WATER SURFRCE PROFILES

acH

10762

295,54
1584.24

110t.11

grOB

15.566

.00

244,74

00

VCH
5.16
3.67
6.99

3.14

CHSEL
#628;;3
§636.3¢
k659.66

4681.04

oo

S5TA
1520.60
1267.68
1219.50

1129.74

PAGE

3

"THIS RUN EXECUTED 23MAR93  11:48:17 '

HoTE- AQTERISK {¥) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUNMARY OF ERRORS LIST

ENDST
2615.41
2320.87
2211.91

$859.74

TOPWID
912.26
B11.99
894.63

445.88

ARER
62771
592.65
703.71

505.23



25MAR3

11:48:1#

_ “Hhites Creek

SUMMARY PRINTOUT TABLE 130
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Hhites Creek

SUMHARY PRINTOUT.TABLE
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23697 MIMBUS ENGINEE
Nimbus Engineers.
. 3710 Grant Drive ,
Reno, Nevada 89509

Attention: Ms. Peggy Bowker
" Gentlemen:

- PRELIMINARY GEOTECHNICAL RECONNAISSANCE
WHITE'S CREEK RETENTION FACILITY
WASHOE COUNTY, NEVADA '

Introduction

Harding Lawson Assocrates (HIA is tgleased to present this letter summarizing
field activities performed to date for subject project. In general, the project
consists of the construction of a storage retention facility (no embankment
construction). "Excavated ‘material, if suitable, may be used for embankment
construction of Nevada Department of Transportation (NDOT) highway projects.
Excavation depths may extend to 30 feet below ground surface (bgs The project
w111 also mclu e mlscellaneous headwork structures and drversron channels.

_ .Scope of Semces

HLA's scotge of services summarized in this letter report, for the project were

limited to the following:

e " conducting a hterature search and review, utilizing available geological,
topographical and orthographlcal data from exi stmg published and
unpublished sources; '

o conducting a prehrmnary site rcconnaissance to ﬁeld check surface

vcondmons at the site and to verify findings of the literature search; and

.- attendmg meetings with Nrmbus Engrneers to present prehmmary
"~ information.

- Geologic Reconnaissance and Literature Search

A literature search and review was conducted for the site. The search focused on
available geotechnical, topographical and orthographical data from published and
unpublished sources. A list of references obtamed and revrewed is provrded in the
attached brbhography B ' _

In addmon to the hterature search a srte reconnaissance of the srte was conducted
The site reconnaissance was conducted to field check surface conditions and to

Engineering and . 961 Matley Lane, Suite 110, Reno, NV 83502 702/329-6123
Environmental Services - A Subsidiary of Harding Associates « Offices Nationwide
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verify findings of the literature search. Thé_geotechnical.fac.tors studied included:
geologic hazards, including evidence of faulting, and suitability of material to be
excavated for use as embankment mateﬁal. ' :

Data obtained during the literature review indicated the presence of a Holocene
fault (younger than 11,000 years) crossing the northern portion of the site.
Holocene faults are considered by the United States Geological Survey (USGS) to
be active faults. - : ' -

During the site visit, HLA's field engineer verified the location of the fault; however,
the fault scarp is located on the northern portion of the site and is not considered to
be a detriment to the detention ponding facilities. -Additionally, HLA examinéd
surface soils to determine the suitabiity of material to be excavated. The surface
soil]).% 1consist of sands with silt, gravel and cobbles, and sandy silts with gravel and
cobbles. '

We trust this provides the information you require at this time. If you have any
questions, please do not hesitate to call the undersigned. Lo

Yours very truly,
HARDING LAWSON ASSOCIATES

Mary E. Wells, P.E. »

Project Engineer
MEW /rs/23697.103

Harding Lawson Associates
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