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CHAPTER 1

1.0 PURPOSE AND INTRODUCTION

This report was prepared for submittal to the City of Reno Community Development

Department. The location of the study area, the project background and purpose of
the study are described below.

1.1 Description of the Study Area

The study area is located between the east bank of Dry Creek and Longley Lane
from McCarran Boulevard to a point that is approximately 4000 feet upstream
(Figure 1-1). The study area is entirely within the City of Reno.

In past years, this portion of the Dry Creek floodplain has been used as pasture and
has been irrigated from Dry Creek. As a result, the area is relatively flat with a
siope toward the north of just under one percent. Because of the topography, flow
in the east overbank of Dry Creek is wide and shallow and flows at relatively low
velocities. Over the last ten years, this area has been developing with commercial
uses. Approximately half of the study area is currently developed as commercial
office complexes and some light industry.

1.2  Background

In the late 1970's the Federal Emergency Management Agency (FEMA) performed
the first Flood Insurance Study (FIS) for Reno, Sparks and Washoe County. This
original FIS included analyses for several watercourses including Dry Creek. At that
time Dry Creek was analyzed using approximate methods of hydrologic and
hydraulic analysis. The 100-year discharge was estimated to be 1,000 cfs in the
reach adjacent to this project and the approximate hydraulic analysis indicated that
the flow was contained in the channel that was constructed for Dry Creek.

tn 1988, FEMA authorized a Flood Insurance Re-Study requested by the City of
Reno and Washoe County that included Dry Creek. It was recognized at the time of
the Re-Study that the original 100-year peak discharge estimate was too low. The
Re-Study revised this flow estimate from 1,000 cfs to 4,000 cfs and produced a
revised floodplain map. The revised floodplain map prepared by FEMA's study
contractor (Nimbus, 1991) which showed a much wider floodplain downstream of
Virginia Street than is shown on the previous Flood Insurance Rate Map (FIRM).

The floodplain was shown to be contained in the constructed channel in the reach
between McCarran Boulevard and Evans Creek.

The study prepared by Nimbus was reviewed by Baker Engineers who is FEMA's
Technical Evaluation Contractor. After the review by Baker Engineers, an appeal
was filed on behalf of Lands of Sierra (Kennedy/Jenks Consultants, 1993). Upon
review of the appeal, Baker concluded that the Nimbus floodplain map and
associated analysis was in error and that there was overbank flow that was
neglected in the Nimbus analysis. After technical review was completed and
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appeals resolved, the final floodplain map (30 September 1994} was prepared by
Baker. The Baker floodplain is an approximate 100-year floodplain for the east
overbank that includes most of the area between Longley Lane and Dry Creek. The
revised analysis prepared by Baker was based upon certain assumptions that have
been re-evaluated as a part of this study.

1.3 Purpose

Because the September 1994 FEMA maps simply show approximate floodplain
limits and no associated depths or elevations, these floodplain maps do not provide
the City of Reno with sufficient data to establish finished floor elevations for this
reach or to determine potential project impacts.

The purpose of this study was to develop base flood elevations for the east
overbank of Dry Creek within the study area. This study evaliuates the analysis
performed by Baker Engineers using additional topographic data and considers the

impacts of existing improvements constructed after 1988 which modify the base
condition.
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CHAPTER 2

2.0  EXISTING STUDIES

2.1 Hydrology

The hydrology for this reach of Dry Creek was based on the Flood Insurance Re-
Study {Nimbus 1991). The FIS reports a 100-year discharge for Dry Creek at
Virginia Street of 4,000 cfs and 4,600 cfs downstream of the confluence with
Evans Creek. Several previous studies have been done for Dry Creek, but this study
has been accepted by FEMA as the regulatory discharge for this reach of Dry Creek.

2.2  Hydraulic Analyses

Several hydraulic studies have been performed for this reach of Dry Creek. The
most recent studies are the Flood Insurance Re-Study (FIS) (Nimbus, 1991), the FIS
Appeal (Kennedy/Jenks, 1993} and the FIS Appeal Resolution (Baker, 1994). The
FIS was based on the assumption that the entire 4,600 cfs was confined to the Dry
Creek channel between the Dry Creek and Evans Creek confluence and a point just
upstream of McCarran Boulevard. The Appeal and Appeals Resolution both show
that there is overflow into the right {east) overbank of Dry Creek.

The Appeal model did not attempt to quantify the amount of overbank flow in this
study reach since the limit of detailed study in the Appeal was from the upstream
limit of this study to Virginia Street. The Appeal Resolution does estimate the
quantity of overbank flow based on the capacity of the overbank. The quantity of
overbank flow estimated in the Appeal Resolution was 750 cfs in most of the study

- reach. This estimate was based on the assumption that the flow in the overbank is
the amount of flow that would be consistently contained in the cross sections
representing the overbank.

2.3  Adequacy of Existing Data

Although the Baker analysis provides an estimate of the overbank flow and
approximate water surface elevations, the fioodplain was mapped as an approximate
100-year floodplain without the estimated water surface elevations {Figure 2-1).
This was done because the FIS cross sections did not extend into the right overbank
in the reach just upstream of McCarran Boulevard. Therefore, it would have
required additional topographic information to complete the floodplain mapping
which was not available to Baker at the time of the Appeals resolution.

Without published water surface elevations, the City of Reno does not have
adequate data for floodplain management. The City needs to have a set of base

flood elevations or average depths to use for establishing finished floor elevations in
the overbank area. This study is intended to provide that data for the study area.
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CHAPTER 3

3.0 HYDRAULIC ANALYSES
3.1 Base Condition Analysis

The first step in the analysis was to prepare a base condition hydraulic model. The
"base condition" is the condition which existed at the time the flood insurance study
{FiS) was prepared. FEMA establishes the "base condition” as a reference point.
Any encroachments that occur after that point in time are considered an
encroachment and FEMA requires that the City limit the impact of encroachment to
a prevent more than a 1.0-inch rise in water surface elevation. In this instance, the
base condition would be based upon the conditions that existed in 1988 when the
FIS was initiated for this reach of Dry Creek.

Development of a base condition analysis was necessary because the Baker model
was only completed to a point that was approximately 2,600 feet upstream of
McCarran Boulevard. This analysis needed to be extended downstream for a
distance of approximately 1,600 feet to incorporate the commercial developments in
the study area.’ The Baker analysis is contained in Appendix B.

The analysis was extended by adding or extending five cross sections in this reach.
The cross sections were extended based upon topographic mapping prepared by
Summit Engineering for the channel improvements, grading plans for the commercial
developments that were in existence in 1988 and a study prepared by SEA for the
proposed Kristal Corporation building on Louis Lane (SEA, 1994). Aerial
photographs from November 1987 were used to confirm the base condition
information. This analysis is contained in Appendix C.

Baker Engineers also estimated that the amount of Dry Creek flow that would enter
the east overbank during a 100-year event was 750 cfs. This estimate was based
upon how much flow could stay contained in the overbank using high points in the
cross sections along the east channe! bank of Dry Creek. In order to confirm this
condition, a field survey of the levee profile was performed by Summit Engineers in
July 1894, The results of the survey show that the east bank of Dry CreeKk is
currently lower than what is indicated in the cross sections used for the FIS. The
surveyed elevations are shown on the cross sections contained in Appendices B
through E.

The base condition analysis yields a water surface profile that would normaliy be
referred to as the "base flood profile.” This profile would be used for determining
"base flood elevations™ for proposed buildings in the floodplain. Attached as Figure
3-1 is the original Nimbus workmap with the Baker revisions and our extended cross
sections shown. The base flood profile data is alsc shown in Table 3-1.

1 February 1995 3.1 947038.00
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3.2  Existing (1994} Condition Analysis

Since 1988 severai new buildings have been constructed and areas graded. These
buildings and fill represent obstructions to the flow and can cause increased flooding
depths. The existing condition analysis was prepared to evaluate the impact of
structures constructed between 1988 and the present time. This analysis includes
the impact of the State Farm, Federal Express and Reed Electric projects as well as
other buildings constructed since 1988. The HEC-2 model for the existing condition
is contained in Appendix D.

The results of the existing condition analysis are summarized in Table 3-2. As can
be seen from the analysis, there are some significant increases in water surface
elevations at some locations due to mass grading. The largest increase is within the
State Farm property (Section 262.4). However, the increases within the State Farm

property only impact that parcel and the finished floor elevations of the building are
above the estimated water surface elevation.

Tables 3-1 and 3-2 also report average depth of flow in the cross section. This
values is based on the cross section area divided by the flow top width as reported
in the HEC-2 output {Appendix B and C).

217.7 4427.42 0.8
220.7 4428.58 0.6
223.9 4429.40 1.3
225.7 4430.03 ) 0.8
227.0 4430.18 1.3
234.1 4431.67 0.5
240.8 4436.95 0.5
253.2 . 4441.99 0.8
258.2 4443.83 ‘ 1.0
262.4 4445.92 0.5
267.1 4447.24 0.9
296.2 4448.14 0.4
271.3 4449.29 0.4
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217.7 4427.44 0.02

220.7 4428.60 0.02 0.6
223.9 442950 0.35 0.9
225.7 4429.96 0.55 0.4
227.0 4430.24 0.18 1.1
234.1 4432.17 0.49 0.5
240.8 4436.67 -0.29 0.5
253.2 444217 0.18 0.8
258.2 | 4444.43 0.60 1.0
262.4 4447.38 1.46 0.5
267.1 4447.78 0.54 0.9
296.2" 4447.88 -0.25 0.4
271.3 4449.57 0.29 0.4

This analysis is based on several important assumptions:

1. Flow is confined to the pertion_of the cross section shown - The portion of
the cross section adjacent to Longley Lane that includes the channel
constructed as a part of the commercial development, is not included in the
analysis. It is very likely, that a portion of the flow would be forced into this
portion of the cross section. Therefore, the flow may be spread over a wider
portion of the overbank area than this analysis suggests.

2. The_right channef bank elevations in the FEMA study are correct - As Figure
3-2 shows, the right bank elevations of Dry Creek are lower than the
elevations indicated by the cross sections obtained for the FIS (Nimbus,
1991). Since Baker developed the estimate of the overbank flow based on
the amount of flow the overbank could contain without overflowing back into
the main channel, the overbank flow estimate by Baker is conservative.

1 February 1995 3.3 947038.00




Based on the findings of this study, it appears that the overbank flow could
be as low as 350 cfs, using the same methods as Baker for estimating the

overbank flow capacity. Reducing the flow from 750 cfs to 350 cfs would
reduce the water surface elevations in the overbank area.

- The State Farm |mprovements are Iocated where the overbank flow began
under pre-FIRM conditions. The elevated landscaping berms and large
building footprint results in an obstruction of most of the overbank at this

key location. The overbank flow would be forced back into the main channel
or around the eastern side of the development into the channel adjacent to
Longley Lane. This will result in less overbank flow since a larger portion of
the flow will be forced back into the main channel and the flow will be
distributed into a Iarger portion of the east overbank than indicated by the
analysis.

3.3  Alternative Floodplain Mapping Methods - Average Depth Calculations

A typical floodplain mapping method employed in situations like this one is to use
average depths rather than water surface elevations where shaliow sheet flow is
encountered. This mapping method yields an AQ floodzone on the FEMA maps. An
AQ zone is published with a depth value rounded to the nearest whole foot value.
This depth would be used by the community for establishing finished floor
elevations.

With an average depth of 1.0 feet (which would apply in this case), the buildings
would be efevated 2.0 feet above highest adjacent grade {Reno Code Section
12.24.130). This would provide a grade separation between floor eievation and
adjacent parking/access lanes or landscaping which should provide and avenue for
the flood flows without causing flooding damage to the buildings. In this type of
floodplain, an impact analysis would not be required for these projects. The City
instead would need to verify the building is properly elevated and the project grading
will allow the flow to pass through the site in a safe and efficient manner. Non-
residential structures also have the option of flood proofing instead of elevating.
Additional requirements are imposed when the fiood proofing option is utilized
(Section 12.24.130).

3.4  Main Channel Analysis
If development occurs in the overbank, any increases in water surface elevation

would result in overflow west into the main channe! and east into the channel
adjacent to Longley Lane. The water surface in the main channel is well below the

“top of bank in the study area. Therefore, flow can freely re-enter the channel if

forced to do so. The main channel analysis performed by Baker Engineers is
contained in Appendix E.
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3.5 Comparison of Results

Table 3-3 compares the computed water surface elevations for the Dry Creek main
channel, and the overbank elevations for 1988 and 1994 conditions. The resulting
floodplain is shown on Figure 3-1.

As can be seen from the data, with exception to the reach where the State Farm
complex is located, the development that occurred between 1988 and 1994 only
caused a minor rise in water surface elevations.

217.7 4425.09 4427.42 4427.44
220.7 N/A 4428.58 4428.60 East
Overbank
1994 Condition
223.9 N/A 4429.40 4429.50
225.7 4426.03 4430.03 4429.96
227.0 N/A 4430.18 4430.24
234.1 4429.99 4431.67 4432.17
240.8 4433.38 4436.95 4436.67
253.2 4439.85 4441.99 444217
258.2 4441.61 4443.83 4444 .43
262.4 4443.11 4445,92 4447.38
267.1 4447.72 4447.24 4447.78
269.2 4448.78 4448.14 4447.88
271.3 4449.68 4449.29 4449.57
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3.5 Comparison of Results

Table 3-3 compares the computed water surface elevations for the Dry Creek main

channel, and the overbank elevations for 1988 and 1994 conditions. The resulting
floodplain is shown on Figure 3-1.

As can be seen from the data, with exception to the reach where the State Farm
complex is located, the development that occurred between 1988 and 1994 only
caused a minor rise in water surface elevations.

217.7 4425.09 4427.42 4427.44
220.7 N/A 4428.58 4428.60
223.9 N/A 4429.40 4429.50
225.7 4426.03 4430.03 4429.96
227.0 N/A 4430.18 4430.24
234.1 4429.99 4431.67 4432.17
240.8 4433.38 4436.95 4436.67
253.2 4439.85 4441.99 444217
258.2 4441.61 4443.83 4444.43
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267.1 4447.,72 4447.24 4447.78
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271.3 4449.68 4449.29 4449.57
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CHAPTER 4

4.0 CONCLUSIONS AND RECOMMENDATIONS

When FEMA uses approximate floodplain mapping methods, the community is
required to manage the floodplain by requiring appropriate engineering analyses to
define the 100-year water surface elevations. This study is intended to provide this
data for the east overbank of Dry Creek within the project area. A lLetter of Map
Revision (LOMR) could result in published water surface elevations, but those
elevations are not necessary for floodplain management purposes.

This analysis was based on data provided by FEMA's Technical Evaluation
Contractor, Baker Engineers. The analysis was extended downstream to McCarran
Boulevard to complete the overbank analysis. The analysis shows that the water
surface elevations in the east overbank are considerably higher than the water
surface elevations in the main channel. As discussed in Chapter 3, the water
surface elevations in the east overbank are conservative estimates.since the ,
analysis is based on conservative assumptions regarding the overbank discharge and
the area of the overbank that conveys flow.

it is recommended that finished floor elevations for new construction in the area
between Longley Lane and Dry Creek be based on either the base flood elevations
presented in Table 3-1 or an average flow depth of one foot, which ever value
produces the higher finished floor elevation.

Since any increases in water surface elevation will cause the flow to spread out into
other portions of the overbank or re-enter the Dry Creek main channel, a one foot
rise in water surface elevation may not be possible unless mass grading occurs over
a large area and forces the flow toward Longley Lane.

In addition, it is recommended that sites be graded to assure that flow will pass
through the site relatively uncbstructed. As a result, walls on the property boundary
should be prohibited, unless they are designed with openings up to or above the
water surface elevation to allow the flow to pass through the site.

1 February 1995 4.1  947038.00
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surface elevations in the east overbank are considerably higher than the water
surface elevations in the main channel, As discussed in Chapter 3, the water

surface elevations in the east overbank are conservative estimates since the &

analysis is based on conservative assumptions regarding the overbank discharge
and the area of the overbank that conveys fiow.

It is recommended that finished floor elevations for new construction in the area
between Longley Lane and Dry Creek be based on either the base flood elevations
presented in Table 3-1 or an average flow depth of one foot, which ever value
produces the higher finished floor elevation. '

Since any increases in water surface elevation will cause the flow to spread out
into other portions of the overbank or re-enter the Dry Creek main channel, a one
foot rise in water surface elevation may not be possible unless mass grading occurs
over a large area and forces the flow toward Longley Lane.

In addition, it is recommended that sites be graded to assure that flow will pass
through the site relatively unobstructed. As a result, walls on the property
boundary should be prohibited, unless they are designed with openings up to or
above the water surface elevation to allow the flow to pass through the site.
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Appendix B

Flood Insurance Study Technical Data
For Right Overbank
(Baker Engineers, February 1994)
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13:39:12

e e e S vk v ol e e o e e e ke e e e o ol e v ok vl ok e ol v o o e de e o

HEC-2 WATER SURFACE PROFILES

Version

4.6.2;

May 1991

e e e e ke e e v e vl e e e o o e e e e T e ol o e o o e e e o

i DRY CREEK - APPEAL RESCLUTION

T2 RIGHT.DAT

13 RED

J1  ICHECK INQ NINV IDIR STRT
0 2 0 0 .005

J2  NPROF IPLOT PRFVS XSECV XSECH

-1

0

-1

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38

QT 1
NC .035
ET

X1 234.1
GR  4432.6
GR  4433.5
GR  4433.2
GR  4431.9
GR  4433.3
GR  4431.7
GR  4430.5
GR  4433.9
GR  4432.1
GR  4434.3
NC 045
ET

X1 240.8
GR  4436.7
GR  4437.4
GR  4436.2
GR  4436.8
GR  4436.0
GR  4436.9
GR  4437.3
GR  4437.3
GR 44371
GR  4431.7

27

750
.035

9.1

48

0.0
88.7
447.5
822.8
949.7
1131.3
1289.2
1707.7
1761.9
2129.2

.040
9.1

53

0.0
173.
553.
655.
994,
1175.
1411,
1481.
1691,
1784.9

orOH YO M

43

.03

822.8
4433.7
4432.6
4433,2
4423.7
4432.3
4431.2
4631.7
4433.6
4431.9
4434.0

.035

553
4434.0
4437.3
4427.6
4435.9
4435.3
4437.4
4437.0
4433.6
4432.7
4431.0

i

922.1
21.2
116.0
465.6
B44.3
959.2
. 1240.8
1405.6
1727.7
1950.9
2142.7

A

655.8
13.6
2060.1
578.1
675.2
1043.1
1291.9
1422.2
1490.1
1703.9
1832.9

METRIC HVINS

FN

28

840
4432.6
4432.1
4432.1
4422,7
4438.3
4432.9
4432.0
4432.2
4431.6
4434.6

.3

670

4635 .5
4436.1
4426.7
4436.8
4436.8
4436.0
4437.6
4436.1
4437.6
4430.2

0 0

ALLDC

840
32.2
259.3
472.6
878.5
975.5
1259.7
1566.9
1740.8
2090.1
2174.0

670
22.8
210.9
592.0
705.3
1036.1
1371.9
1433.5
1496.3
1718.9
1887.2

1BW

B840
4433.8
4432.3
4432.3
4425.3
4437.9
4427.3
4432.5
4626.5
4427.9

670
4435.6
4435.3
4426.5
4436.8
4436.8
44334
4437.3
4435.9
4436.2
4435.2

TRIS RUN EXECUTED 2BJUL%4

WSEL
4425.09

CHNIM

44.7
356.9
551.9
893.1

1011.6
1271.1
1692.8
17467.8
2103.3

75.3
354.3
614.8
811.0

1079.7
1378.2
1445.5
1598.0
1729.1
1894.4

0

ITRACE

1011.6

4434 .4
4432.1
4432.5
4433.4
4431.4
4431.2
4428.5
4432.8
4429.7

655.8

4435.4
4435.7
4428.6
4436.4
4436.5
4436.5
4436.8
4435.4
4436.0
4435.1

PAGE
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1707.7

60.3
429.2
696.3
922.1

1022.9
1286.0
1700.3
1756.6
2111.8

1433.5

165.1
439.8
629.4
908.8
1085.5
1385.2
1461.3
1684 .4
1773.0
1915.0

1




28JULS4 13:39:12 PAGE 2

— GR  4435.8 1921.4 4436.1 1938.6 4436.6 1974.4

bbbt bbb bbb bbb b bbb bbb bbb d b bbb
+ NEW CROSS SECTION DATA WAS ENTERED BELOW +
+ NUMBERS 2565.6, 273.8, AND 280.0 WERE DELETED +
S B B et L G o E S S S SRR s

B i L SR S SR A oY

— + MODIFIED THE FLOWS TO REPRESENT THE +
+ RESULTS OF THE SPLIT FLOW ANALYSIS (5-11-93) +
+ => WEIR COEFFICIENT 3.1 +
+  => TRUNCATED CROSS SECTIONS +

B B s s L e

e e ve vk e de vk e ok MODIFIED SECTION 253_2************

NC .050 . 045 035 1 .3

QT 1 750

ET 9.1 917.8 1716.5

X1 233.2 43 817.4 917.8 450 1240 1240

GR  4441.0 0.0 4444 .0 420.0 4444.0 610.0 4447.0 690.0 44440 720.0

GR  444B.0 721.5 4442 .4 779.2 4443 .1 817.4 4434 .6 845.7 4435.0 852.4

GR  4433.6 858.7 4433.3 883.0 4435.1 897.2 44622 917.8 4441.6 1029.1

GR  4441.6 1162.0 4441.3 1240.0 4440.8 1300.0 4440.4 1373.0 4440.8 1465.0

GR  4441.6 1483.4 4441.3 1505.2 4442.0 1512.1 4442.3 1638.8 4643.3 1716.5

GR  4442.8 1803.0 4442.5 1865.6 4443.8 1882.8 4443.0 1893.2 44412 1919.7
— GR  4442.1 1925.8 4437.8 1936.8 4440.5 1954.8 4439 .4 2068.8 4439.2 21741

GR  4436.0 2191.4 4439.0 2209.8 4439.0 2295.9 4439.6 2372.9 4437 .1 2378.8

GR  4441.9 2382.8 4442 .1 2399.0 b4he.6 2430.0

wrkkxhkk*kCROSS SECTION 258, 2k kdkdok ki kel w

QT 1 750
ET 2.1 1298.6 2260
X1 258.2 az 1186.1 1298.6 1000 1750 500

- GR  4450.0 906.6 4649.8 908.6 4449.0 912.6 4448.9 913.3 4448.0 918.2
GR  4447.5 919.7 4446.7 922.5 4446.5 924.1 4446.4 924.9 4446.0 927.9
GR  4445.1 933.7 4445.0 934.6 bh44 .4 946.5 4444.0 952.2 4444 .1 978.4
GR 44444 1009.2 4444 .6 1020.1 44448 1024.2 4445.0 1030.7 4445,0 1038.0

. GR  4444.6 1042.9 4444 .7 1049.7 4444.0 1050.9 b444.0 1059.7 4444 .1 1062.2
GR  4444.6 1089.2 4444 .6 1135.5 4444.8 1157.6 4445.0 1164.1 4445.0 1164.1
GR  4445.0 1165.1 4443 .1 1169.5 4445.2 1173.7 4445.2 1186.1 4445 .1 1193.3
GR  4445.0 1197.5 4443.0 1206.0 44427 1206.5 4442.6 1206.6 4442.3 1207.1
GR  4442.0 1207.7 4441.9 1207.9 4441.0 1209.9 4440.0 1214.5 4439.7 1215.3
GR  4439.0 1297.3 4439.0 1217.4 . 4438.0 1220.3 4437 .1 1223.6 4437.0 12241
GR  4436.5 1230.1 4436.0 1235.1 4436.0 1256.7 44364 1262.2 4437.0 1271.4
GR  4437.7 1275.8 4428.9 1280.0 4439.0 1280.2 4440.0 1282.8 4640.4 1283.8
GR  4441.0 1285.4 4441.9 1287.4 4442.5 1288.8 4443 .0 1289.9 44440 1291.5
GR  4444.2 1296.7 4444 .2 1298.6 44441 1300.1 4444.0 1304.5 4444 .0 1304.6
GR  4443.9 1304.7 4443 .8 1305.2 4443 .6 1305.5 4443 .6 1305.6 L4443 .4 1306.6
GR  4443.3 1307.3 44425 1470 4443 2200 4443.5 2260 4442 2300

GR 4444 2550 4445 2700
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wkkkwRkRARRRCROSS SECTION 262.4***************

1 750

9.1
262.4 76 1831.7 1930.2 300
4446.0 1148.7 4446.0 1148.8 44464
bhab.6 1195.9 4446.1 1198.5 4446.0
4446.5 1474.5 4446.5 1519.7 4446.5
L466.5 1530.4 4446.5 1534.7 4446.6
L4hb .4 1638.3 4446.3 1653.6 4446.2
44h6.2 1742.5 4446.2 1752.1 4446.2
4446.2 1758.7 4646.2 1765.3 habé .1
4446.0 1831.7 4445.6 1834.5 4445.0
4443.7 1842.8 4443.0 1844.6 4442.5
4441.0 1852.4 4440.1 1858.0 4439.8
4438.0 1876.9 4438.0 1894.4 4438.4
4440.0 1917.5 4440.9 1920.5 4441.0
4442.0 1923.8 4443.0 1925.4 4443 .4
6445.0 1937.9 4444 .0 1980 4445
4b46 2820 L4446 2850 4445

4447 3210

e W e e e v e e ok el o e ke e e vk o e e v e e o e e R R v o ek e A o

* EXTENDED THE CROSS SECTIONS 267.1, 269.2, *

* AND 271.3 TO LONGLEY LANE. DATA WAS *
*  DBTAINED FROM SUMMIT ENGINEERING THRU *
* THE STATE FARMS STOCK FACILITY. *
v e v v o o ¥ i e o o e e e e ol o e e ok e v e e ok e gk ke vk ke o vk ok o ke e e e
1 2200
*hkRwkkkkkkXCROSS SECTION 267_1****************
9.1
267.1 86 1852.2 1879.4 260
L447.7 1166.9 LaLT7.7 1167.6 4447 .1
4446.0 1192.3 46451 1195.9 4445.0
4446.3 1203.0 4446.4 1203.6 4547.0
4447.5 1231.4 4447.5 1231.6 L447.2
4447.9 1252.0 4448.0 1252.1 4448.0
44471 1280.4 4447.2 1390.1 4447 .4
4447.8 1481.0 4447 .4 1506.3 4447 .3
4447.2 1720.4 4447.2 1721.5 L4476
4447 .1 1852.2 44467 .1 1852.5 4647.0
4446.0 1859.1 4445.7 1860.1 4445.0
4446.0 1874.3 46,7 1878.0 4447.0
4447.8 1916.8 4447.6 1933.7 . 4447 .4
4447 .1 2121.7 4447.0 2167.3 4446.9
4446.0 2345.0 4446.0 2365.0 4445.7
4447.0 3137.0 44445 3150.0 4447.0
4447.0 3175.0 4447.0 3210.0 4448.0
4447.0 3230.0 4447.0 3235.0 44h6.5
4450.8 3533.0

kdkkxkkdk®kCROSS SECTION 269_2***************

430
1162.2
1434.6
1528.7
1578.3
1697.3
1752.6
1797.3
1838.5
1846.4
1859.8
1900.7
1920.6
1926.4

2050
2900

180
1186.6
1198.4
1207.0
1246.9
1257.2
1406.7
1561.8
1787.7
1854.0
1863.3
1879 .4
2006.9
2191.3
2500.0
3154.0
3215.0
3240.0

420
44464
44461
4446.5
L446.4
L4hd 4
4446.2
4446.1
44442
4442.0
4439.0
4439.0
4441.9
4444.0

4446
4446

470
4447.0
4445.3
44471
4447.0
4447.8
4447.5
44470
4447 .6
4446.6
4445,0
4447.5
4447.3
4446.0
4446.0
4448.,0
4448.0
4447.0

1163.7
1439.2
1528.9
1621.1
1708.1
1755.6
1815.4
1841.5
1848.3
1864.8

- 1910.7

1923.6
1928.3
2400
3050

1189.1
1199.5
1213.1
1247.6
1260.7
1425.5
1618.6
1803.1
1855.6
1869.4
1885.9
2047.6
2335.0
2682.0
31656.0
3220.0
3242.0

2400

4446.6
4446.4
4446.5
64464
44464
hL446.2
4446.0
4444 .0
4441.3
4438.8
4439.3
4442.0
4445.0

4445

4444

1891.6

4446.9
4446.0
4447 .1
4447.0
4447.5
4447.9
4447.0
L447.7
4446.5
4445.3
4447.8
4447 .2
4445.0
4446.5
4448.0
4444 .5
4448.0

p

PAGE

2820

1195.1
1461.8
1529.1
1631.5
1710.2
1757.3
1823.8
1842.1
1851.1
1867.1
1912.2
1923.7
1930.2

2800

3140

3137.0

1189.7
1201.1
1220.1
1250.9
1268.7
1445.9
1675.1
1804.6
1856.2
1872.8
1891.6
2073.4
2340.0
2960.0
3174.0
3227.0
3435.0

3
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1

269.2
4450.2
6446,0
4448.1
4448.0
4448.6
4448.0
4446.0
4446.5
4447.5
4448.0
4448.0

13:39:12

350
9.1

55
1260.4
1310.4
1450.5
1616.2
2013.4
2187.6
2278.4
2820.0
3180.0
3542.0
3568.0

2241.8
4446.0
4446.0
4448.2
4449.0
4448.6
4448.0
4448.2
4447.0
4448.0
4448.2
4449.0

2301.
1271.
1314.
1473.
1626.
2070.
2197.
2301.
2822.
3477.
3546.
3622.

COOOmO il ®

190
46460
4447.0
4448.2
4449.0
4448.0
4448.2
4L447.9
4448.0
4448.2

‘4448.0

4448.0

************CROSS SECTION 271.3%wkdkkikkkkhriny

1
271.3
4451.0
4449.5
4448.0
4450.2
4450.4
4449 .6
4449.0
4448.0
44491
4448.2
4449.0
4448.6
4452.0

9.1
175

63
1238.9
1462.0
1647.2
1736.5
1868.6
2187.9
2453.1
2538.3
2720.1
3246.0
3281.0
3450.0
4150.0

2515.9
4451.0
4449.6
4448.6
4450.6
4450.2
44649.8
46448,2
46448.1
4449.0
4447.5
4448.8
4448.9
4456.0

2538.3
1251.0
1464.0
1654.3
1791.6
1907.8
2238.0
2511.8
2538.6
2723.2
3250.0
3300.0
3520.0
4300.0

210
4446.0
4449.5
4449.0
4450.9
4450.0
4450.0
4448.0
4449.0
4449.1
4448.0
4449.0
4449.0
4456.2

190
1287.1
1316.5
1492.8
1634.8
2101.4
2198.0
2457.1
2823.0
3483.0
3549.0
3625.0

200
1263.3
1471.8
1655.2
1823.1
1944.1
2294.6
2515.9
2540.4
2732.4
3254.0
3315.0
3675.0
4310.0

210
4447,0
4448.0
4448.0
4448.4
4L447.9
44484
4447.9
4448.5
4448.0
L447.8
4452.0

210
4446.0
4449.,3
4449.8
4451.0
4449.9
4450.0
4447.0
4449.0
4448.9
4449.0
44694
4451.9

1290.0
1353.3
1530.2
1902.7
2123.0
2241.8
2568.7
2832.0
3487.0
3552.0
3830.0

1266.9
1507.5
1692.3
1829.4

- 1955.0

2416.5
2524.5
2680.7
2B43.4
3265.0
3333.0
4020.0

2832.0

4447.0
4448.2
4449.0
4448.5
4448.0
4446.0
4448.0
4448.0
4447.9
4448.0
4452.2

3333.0

4449.0
4449.0
4450.0
4450.5
4449.8
4449.9
4447.0
44491
4448.8
4448.8
4449.0
4451.0

PAGE

3483.0

1308.2
1383.3
1605.1
1957.5
2155.8
2260.3
2815.0
2841.0
3504.0
3556.0
3870.0

4020.0

1286.7
1645.1
1705.8
1860.6
1988.2
2417.5
2536.5
2697.8
2987.9
3270.0
3348.0
4100.0
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SECNO DEPTH CWSEL

Q QLOB QCH

TIME VLOB VCH

SLOPE XxLosL XLCH
*PROF 1

*SECNO 234.100

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=

234.100 9.16
750.0 .0

.00 .00
.004983 840.
CCHV= .100 CEHvV=

*SECNO 240.800
3265 DIVIDED FLOW

3280 CROSS SECTION

3302 WARNING:

4431.86
.0

.00
840,

.300

240,80 EXTENDED

3470 ENCROACHMENT STATIONS=

240.800 10.31
750.0 .0

.05 .00
012276 670.
CCHv= .100 CEHV=

*SECNO 253.200

3302 WARNING:

4436.81
.0

.00
670.

.300

3470 ENCROACHMENT STATIONS=

253.200 8.79
750.0 .0
.28 .00
.002050 450.

4442.09
.0

.00
1240.

CRIWS WSELK EG
QROB ALOB ACH
VROB XNL XNCH
XLOBR ITRIAL IDC
1011.6 1707.7 TYPE=
.00 .00 4431.99
750.0 .0 .0
2.89 .000 .000
840. 0 0
.21 FEET

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

655.8 1433.5 TYPE=

4436.68 .00 4436.99
750.0 .0 .0
3.39 .000 .000
670. 16 13

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

917.8 1716.5 TYPE=
.00 .00 4442.13
750.0 .0 .0
1.55 .000 .000
1240. 14 0

Hv HL 0LOSS L-BANK ELEV
AROB voL’ TWA R-BANK ELEV
XNR WTN ELMIN SSTA
TCONT CORAR TOPWID ENDST
1 TARGET= 696.100
.13 .00 .00 100000.00
259.3 .0 .0 100000.00
.035 L000  4422.70 1022.10
27 .00 468.25 1704.91
KRATIO = .64
1 TARGET= 777.700
.18 4.98 .01 100000.00
221.5 3.7 8.0 4436.80
.040 .000  4426.50 655.80
0 .00 569.31 1395.51
KRATIO = 2.45
1 TARGET= 798.700
.04 5.12 .01 100000.00
483.0 13.7 24.8 4442.20
045 000  4433.30 937.54
0 .00 614.18  1551.72

PAGE
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28JUL9% 13:39:12 PAGE 6

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL cLess L-BANK ELEV
Q QLo QCH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL inc ICONT CORAR TOPWID ENDST

*SECNO 258.200

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.92

3470 ENCROACHMENT STATIONS= 1298.6 2260.0 TYPE= 1 TARGET= 961.400
258.200 7.81  4443.81 .00 .00 4443.82 .01 1.69 .00 100000.00
750.0 .0 .0 750.0 .0 .0 953.0 42.6 56.3  4444.20
.89 .00 .00 .79 .000 .000 .045 .000 4436.00 1305.17

.000558 1000. 500. 1750, 1 0 0 .00 954.83  2260.00

*SECNO 262.400

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 2400.0 2820.0 TYPE= 1 TARGET= 420.000
262.400 T.97  4445.97  4445.97 00 4446.19 .23 .76 .06 100000.00
750.0 .0 .0 750.0 .0 .0 196.5 48.2 63.1 100000.00
.93 .00 .00 3.82 .000 -000 045 .000 4438,00 2413.09
.035200 300. 420. 430. 20 5 0 .00 406.26 2819.34

*SECNO 267.100

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, - KRATIO = 8.43
3470 ENCROACHMENT STATIONS= 1891.6 3137.0 TYPE= 1 TARGET= 1245.400
267.100 2.73  4447.23 .00 00 4447.31 .08 1.10 .01 100000.00
2200.0 .0 .0 2200.0 .0 .0 970.3 50.7 66.1 100000.00
.95 .00 .00 2.27 .000 .000 .045 .000  4444.50 2065.05
.004258 260. 470. 180. 8 0 0 .00 1071.95 3137.00
*SECNO 269.200
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .13
3470 ENCROACHMENT STATIONS= 2832.0 3483.0 TYPE= 1 TARGET= 651.000
269.200 2.1 444814 .00 .00 444B.17 .03 .B5 .00 100000.00
350.0 .0 .0 350.0 .0 .0 246.7 53.3 69.9 100000.00
.98 .00 .00 1.42 .000 .000 045 .000  4446.00 2838.53

.006556 190. 210. 190. é 0 0 .00 642.58 3481.11
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SECNO
Q
TIME
SLOPE

*SECNO 271.300

3302 WARNING:

13:39:12

DEPTH
QLOB
vLOB
XLOBL

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

CWSEL
QCH
VCH
XLCH

3470 ENCROACHMENT STATIONS=

271.300
175.0
1.03
004336

3.28 4449.28
.0 .
.00 .00
210. 210.

CRIWS
QROB
VROB
XLOBR

3333.0

.00
175.0
1.22
200.

WSELK
ALCB
XNL
ITRIAL

EG HV
ACH AROB
XNCH XNR
Ipc TCONT

KRATIO =

4020.0 TYPE= 1 TARGET=
.00 4449.30 .02

.0 .0 143.4

.000 .000 045

2 0 0

HL 0LOSS

VOL THA
WIN ELMIN
CORAR TOPWID
.61

687.000

1.13

54.2

.000  4446.00

.00 370.86

PAGE 7

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

.00 100000.00
72.2 100000.00

3337.49
3708.34




28JUL94

13:39:12
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HEC-2 WATER SURFACE PROFILES

Version 4.6.2;

May 1991

v e e e e ek ok 2R e e ok o ke ok ale e o e e e e v b o o e e e e e ok

TRIS RUN EXECUTED 28JUL9%

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

RED

SUMMARY PRINTOUT

SECNC

234.100
* 240.800
* 253.200
* 258.200
* 262,400
* 267.100
* 269.200
* 271.300

STENCL
1011.60
655.80
917.80
1298.60
2400.00
1891.60
2832.00
3333.00

Q

750.00

750.00
750.00
750.00
750.00
2200.00
350.00
175.00

CWSEL
4431.86
4436.81
4442.09
4443 ,81
4445.97
4447 .23
4448.14

4449.28

STENCR

1707.70
1433.50
1716.50
2260.00
2820.00
3137.00
3483.00

4020.00

CRIWS
.00
4436.68
.00
.00
4445.97
.00
.00

.00

EG
4431.99
4436.99
444213
4443.82
4446.19
4447 .31
4448.17
4449.30

PAGE

13:39:13
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SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING
WARNING
WARNING
CAUTION
CAUTION
CAUTION
WARNING
WARNING

WARNING

SECNO=
SECNO=
SECNO=
SECNC=
SECNO=
SECNO=
SECNO=
SECNQ=

SECNO=

13:39:12

240.800
253.200
258.200
262.400
262.400
262.400
267.100
269,200

271.300

PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=

1
1
1

1
1
1
1

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

PAGE
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Appendix C

Modified Flood Insurance Study Technical Data
Extended Downstream to Section 217.07
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file:
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02NOVS4 07:54:42

THIS RUN EXECUTED O2NOV94

i e e e e e ke e e ok e Ve she e e e e ek ke e e e o e ek el ok e ok

H
v
*e
T

13

EC-2 WATER SURFACE PROFILES
ersion 4.6.2; May 1991
e d o ok e T R A 3R e ok o o ol ol e W o Sie e ke o ke dk ke e e e o
DRY CREEK - PRE FIRM GROUND SURFACE ELEVATIONS

file: PREFIRM.HCZ Kennedy/Jenks Cons. August 1994

Dry Creek, Middle Reach - Flioodplain Analysis

This model is an attempt to simulate the extreme right overbank of the middle
reach of Dry Creek, The model was developed from RIGHT.DAT created by Baker

Engineers (February 1994) from a model originally developed by KJC

(Sept. 1993). Cross section data developed by SEA (March 1994) as a part of

a study for Kristal Corporation were also used or modified where applicable.

Three cross sections were added by SEA Inc., 223.7, 226.9, and 230.2. GR
data was derived from tope information supplied by Summit Eng. (Park 2001,
Industrial Site, Phase 1, Grading Plan. March 1987. pp G-1).

The three section added by SEA were hand input by jbL from the Hydraulic
Analysis for Warehouse and Distribution Facility (SEA, 1994).

THIS MODEL REMOVES THE BUILDING FROM CROSS SECTION 223.7 THAT DID NOT EXIST
IN 1989, INFORMATION WAS DERIVED FROM AERIAL PHOTOS TAKEN JUNE 1989.
File Name: PREFIRM.HC2
August 1994
by: jbL/MEF
Kennedy/Jenks Consultants
Reno, Nevada

- o
[:%nergy grade slope was reduced to account for shaliower slope near McCarran

- e

o~
J1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
0 2 0 0 .003 0 -0 0 4427.5 0
JZ2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 1BW CHNIM ITRACE
-1 0 -1
J3 VARIABLE CODES FOR SUMMARY PRINTOUTY
38 27 43 -1 28 2 3 42 8
¥

PAGE

07:54:42

1




02NOV94

QT 1
NC . 045
— ET
NH 9
NH 2114
X1 2i7.7
GR  4427.5
— GR  4425.8
GR  4426.0
GR  4425.3
GR 4435
.~ GBR  A425.7
GR 4427
GR  4427.3
GR  4427.1
GR 4426
ET
NH 5
~— NH 1233
x1 220.7
GR  4426.6
GR  4418.9
GR  4427.7
— . GR  4428.1
GR  4427.1
GR 4427
GR 4433
— GR  4426.6
GR  4426.3
ET
" NH 7
NH 1013
X1 223.9
GR 4428
—  GR  4420.3
GR  4429.3
GR 4429
GR 4433
GR  4427.1
— GR 4428
GR  4425.8
GR 4hav

07:54:42

750

.045
9.1
0.025
-1

49
0.0
1200.0
1564 .8
1670.4
1697.1
1982
2057
2471
2520
2654

9.1
0.025
43

0

7
416.1
465.1
763
947
1065
1141
1191

.03

1697
2459,1
1564.8
4428.5
4425.2
4416.3
4430
4435
4426.69
4627.61
4427.23

4435
4425.71

416.1

0
4418.9
4426.6

4428,
4428.4
4427.9
4426.9

4428
4427
4427

417
1094

0

~ 4420.3
4427.97
4429.75
4428.11
4429.96
4427.21
4427.79
4426.12
4429

0,025
1670.4
280.0
1212.4
1593.5
1673
1937
2006
2114
2483
2520.1
2676

0.016

100

23

100
430
504
812
948,5
1065.1
1141.1
1227

0.016
0.025
100

23

100
440
537
950.1
979
1104
1170.1
1255

.3

1937.1
26471
0

4428.5
4424.8
4413.1
4426
4426.50
4425.75
4435
4426.23
4435
4419

465.1
295

T 4418.6

4429.1
4428
4428.2
4433
4427
4427.7
4420.4
4427.2

464.1
1261
324
4419.97
4428
4429.3
4428.49
4427.82
4427.83
4427.29
4426
4429.13

0.025
0.016

450
1221.4
1606.2

1687
1937.1
2030
2114.1
2484.5
2595
2696

0.025

350
35
130
439
739
812.1
950
1075
1160
1233

0.025

314
35
210
464
537.1
963
1013
1104.1
1172
1261

1981
2520
0

4426.5
4423.9
4614.7
4425
4426.25
4426,25
4435
4427.23
4427.27
4425.71

985

295
44174
4429.1

4428
4427 .1
4433
4427.8
4427.2
4420.4

537

324
4418.47
4429
4629.67
4429.5
4427.32
4433
4427
4422.03

016
0.025

710
1383.4
1628.1

1695
1975
2030.1
2459
2486
2595.1%
2716

50
369
449
760
913
985

1075.1
1167

50
404
464.1
543
963.1
1013.1
1116
1190

1673
2039
2716

4425.7
6623.7
4416.6
4426.95
4426.25
4426.25
4427 .61

4427
4427.1

130
1065

4418.6
4428.1
4427.7
4427
4427.9
4433
4427
4426

464.1
950

4419.97
4429.67
4429.5
4433
4427.21
4433
4426
4427

PAGE

2520
0.025

930
1481.8
1643.9

1697
1981
2039
2459.1
2509
2611

1065
0.025

65
416
465

761.5
913.1
985.1
1090
1182

1013
0.025

65
417
493

543.1
976
1094
1160
1207
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02NOVo4

2
225.7
4428.0
4428.5
4420.9
4430
4428.8

.035
227.0
4429.4
4421.7
4430.7
4428.5
4430.3
4428.4
4429
4429.4
4435
4428.0

234.1
4432,
4433,
4433,
4431,
4433,
4431,
4430.
4433,
4432,
46363

SO U~ WO N TN

.045

240.8
4436.7
4437 .4
4436.2
4436.8
4436.0
4436.9
4437.3
4437.3
4437.1
6431.7
4435.8

07:54:42

9.1
0.025
22
0.0
357.0
693.5
1162
1832

9.1
.035
49

0

77
411.1
600
895
933
967
1021
1125
1202.1

9.1
48

0.0
88.7
447.5
822.8
949.7
1131.3
1289.2
1707.7
1761.9
2129.2

1064
623.1
4427.6
4428.2
4427.7
4429
4428.55

.035

0
4421.7
4629 .4
4431.21
4428.7
4430.6
4429
4429
4429.2
4430
4423.6

g22.8
4433.7
4432.6
4433.2
4423.7
4432.3
4431.2
4431.7
4433.6
4431.9
4434.0

.035

553
4434.0
4437.3
4L427.6
4435.9
4435.3
4437.4
4437.0
4433.6
4432.7
4431.0
4436.1

0.02
723.3
139.6
472.5
723.3

1361

1855

100
23
100
436
730
908
935
986
1023
1125.1
1222

922.1
21.2
116.0
465.6
844.3
959.2
1240.8
1405.6
1727.7
1950.9
2142.7

21

655.8
13.6
200.1
578.1
675.2
1043.1
1291.9
1422.2
1490.1
1703.9
1832.9
1938.6

1855
197
4427.8
4427.9
4430
4428.54

134
4421.4
4429
4430.73
4428.5
6430.4
4430
4430
4429.4
4429.7
4430

690
4432.6
4432.1
4432.1
4622.,7
4438.3
4432.9
4432.0
4432.2
4431.6
4434 .6

.3

670
4435.5
4436.1
4426.7
4436.8
4436.8
4436.0
4437.6
4436.1
4437.6
4430,2
4436.6

160
239.6
623.1

736

1450

180
35
103
459
824
920
941
990
1025
1136
1259

690
2.2
259.3
472.6
878.5
975.5
1259.7
1566.9
1740.8
2090.1
2174.0

670
22.8
210.9
592.0
705.3
1056.1
1371.9
1433.5
1496.3
1718.9
1887.2
1974.4

197
4428.9
4418.8

4430.83
4430.01

134
4419.9
4431.23
4431,23
4429
4430
4430.3
4430.2
4430
4429.3

4431

690
4433.8
4432.3
4432.3
4425.3
4437.9
4427.3
4432.5
4426.5
4427.9

670
4435.6
4435.3
4426.5
4436.8
4436.8
44334
4437.3
4435.9
4436.2
4435.2

250.5
658.0
1064
1744

50

405
459.1
883
928
945
992
1045
1136.1
1293

44.7
356.9
551.9
893.1

1011.6
1271.1
1692.8
1747.8
2103.3

75.3
354.3
614.8
811.0

1079.7
1378.2
1445.5
1598.0
1729.1
1894.4

895

4428.7
44191
4430.35
4428.87

405

4421.4
4431.23
4431.23

4430
4429
4430
4430
4435
4427.7

1011.6

44634,
4432.1
4432.5
4433 .4
4431 .4
4431.2
4428.5
4432,8
4429.7

655.8

4435.4
4435.7
4428.6
4436.4
4436.5
4436.5
4436.8
4435.4
4436.0
4435.1

PAGE
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271.4
685.2
1088
1832

908

65

411
467
891
930
949
995
1045.1
1202

1707.7

60.3
429.2
696.3
922.1

1022.9
1286.0
1700.3
1756.6
2111.8

1433.5

165.1
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629.4
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07:54:42

+ NEW CROSS SECTION DATA WAS ENTERED BELOW

B T e e e e

+

+ NUMBERS 265.6, 273.8, AND 280 0 WERE DELETED +

et et bbb e o e b b ek e ok e e ok b b b
+ MODIFIED THE FLOWS TO REPRESENT THE
+ RESULTS OF THE SPLIT FLOW ANALYSIS (5-11- 93) +

—_ +
+

=> WEIR COEFFICIENT 3.1
=> TRUNCATED CROSS SECTIONS

+

+

bbb b b b o bbb b b b b b e ok bbb

NC -050 .045

QT 1 750

ET 9.1

— X 253.2 43
GR  4441.0 0.0

GR  4448.0 721.5

GR  4433.6 858.7

. GR 4441.6 1162.0
GR  4441.6 1483.4

GR  4442.8 1803.0

GR  4442.1 1925.8

GR  4436.0 2191.4

~=  GR  4441.9 2382.8
**********CROSS

__ ar 1 750
ET 9.1

X1 258.2 82

GR  4450.0 906.6

GR  4447.5 919.7

T GR 4445.1 933.7
GR  4444.4 1009.2

GR  44b4.6 1042.9

GR  4444.6 1089.2

_ GR  4445.0 1165.1
GR  4445.0 1197.5

GR  4442.0 1207.7

GR  4439.0 1217.3

GR  4436.5 1230.1

— GR  4437.7 1275.8
GR  4441.0 1285.4

GR  4444.2 1296.7

GR  4443.9 1304.7

GR  4443.3 1307.3

GR 4hh44 2550

kkdkdkkkkk® MODIFIED SECTION 253 . gxdkkkdknkdk ik

.035 - .3
817.4 917.8 450
44440 420.0 44440
4442 .4 779.2 4443 .1
4433,3 883.0 44351
4441.3 1240.0 4440.8
4441.3 1505.2 4442.0
4442.5 1865.6 4443.8
4437.8 1936.8 4440.5
4439.0 2209.8 4439.0
b442.1 2399.0 4442.6
SECTION 258.2****************
1186.1 1298.6 1000
4649.8 908.6 4449.0
4446.7 922.5 4446.5
4445.0 934.6 44b4 .4
44446 1020.1 4444 .8
44441 1049.7 44440
4444 .6 1135.5 4444 .8
4445 .1 1169.5 4445.2
4443.0 1206.0 h4be. 7
4441.9 1207.9 4441.0
4439.0 1217.4 4438.0
4436.0 1235.1 4436.0
4438.9 1280.0 4439.0
4441.9 1287.4 4442,5
4444 .2 1298.6 4444 .1
4443.8 1305.2 4443 .6
4442.5 1470 4443
4445 2700

khkwkkkkkd kv CROSS SECTION 262_4***************

1240
610.0
817.4
897.2

1300.0
1512.1

. 1882.8

1954.8
2295.9
2430.0

1750
912.6
924.1
946.5

1024.2
1050.9
1157.6
1173.7
1206.5
1209.9
1220.3
1256.7
1280.2
1288.8
1300.1
1305.5

2200

1240
4447.0
4434.6
44422
4440.4
4442.3
44643.0
4439.4
4439.6

500
4448,
4446,
4444
L445
4664,
46445,
46445,
4442,
46440,
4437,1
4636.4
4440.0
46443.0
44440
4643.6
4443.5

OOONOO OO RO

690.0
845.7
917.8
1373.0
1638.8

1893.2

2068.8
2372.9

913.3
924.9
952.2
1030.7
1059.7
1164.1
1186.1
1206.6
1214.5
1223.6
1262.2
1282.8
1289.9
1304.5
1305.6
2260

$17.8

4444.0

4435.0 .

4441.6
4440.8

. 4443.3

4441.2
4439.2
4437.1

1298.6

4448.0
4446.0
44441
4445.0
4444 .1
4445.0
4445.1
4442.3
4439.7
4437.0
4437.0
4440.4
444 .0
4444.0
4443 .4

4442

PAGE

1716.5

720.0

852.4
1029.1
1465.0
1716.5
1919.7
2174.14
2378.8

2260

918.2
927.9
978.4
1038.0
1062.2
1164.1
1193.3
1207.1
1215.3
1224.1
1271 .4
1283.8
1291.5
1304.6
1306.6

2300

4




02ZNOVY4L 07:54:42

1 750

9.1
262.4 76 1831.7 1930.2 300
4446.0 1148.7 4446.0 1148.8 4446.4
4446.6 1195.9 44461 1198.5 4446.0
4446.5 1474.5 4446.5 1519.7 4446.5
4h46.5 1530.4 4446.5 1534.7 4646.6
4446.4 1638.3 4446.3 1653.6 4446.2
4446.2 1742.5 4446.2 1752.1 4446.2
4446.2 1758.7 4446.2 1763.3 4446.1
44460 1831.7 4445 .6 1834.5 4445.0
4443.7 1842.8 4443.0 1844 .6 4442.5
4441.0 1852.4 4440.1 1858.0 4439.8
4438.0 1876.9 4438.0 1894.4 4438.4
4440.0 1917.5 4440.9 1920.5 4441.0
4442.0 1923.8 4443.0 1925.4 4443 .4
4445.0 1937.9 44440 1980 4445
4446 2820 4hhh 2850 4445

4447 3210

¢ 0 3 e e e YR Ve e e 3k e e v ok e e e e ol e e e ok e e v e v ook o sk vl e ol e e e

* EXTENDED THE CROSS SECTIONS 267.1, 269.2, *
* AND 271.3 TO LONGLEY LANE. DATA WAS *
* OBTAINED FROM SUMMIT ENGINEERING THRU *
* THE STATE FARMS STOCK FACILITY. *

e i e e e 2 e 2 ke o e Ak e 3k i ke e ol e e ook e vie i ol e e o ok o e o o e o ek e e R e

1 2200
kkkkkikwkk¥CROSS SECTION 267_1****************

9.1
267.1 86 1852.2 1879.4 260
4447.7 1166.9 a447.7 1167.6 4447 .1
4446.0 1192.3 4445.1 1195.9 4445.0
4446.3 1203.0 4446.4 1203.6 4447.0
4447.5 1231.4 4447 .5 1231.6 4447 .2
4447.9 1252.0 4448.0 1252.1 4448.0
44647 .1 1280.4 44467 ,2 1390.1 4447 .4
4447.8 1481.0 4447 .4 1506.3 4447.3
L4472 1720.4 4447.2 1721.5 4447 .6
4447 .1 1852.2 4447 .1 1852.5 4447.0
4446.0 1859.1 4445.7 1860.1 4445.0
4446.0 1874.3 L446.7 1878.0 4447.0
4447.8 1916.8 4447 .6 1933.7 4447 .4
4447 .1 2121.7 4647.0 2167.3 . haks.9
4446,0 2345.0 4446.0 2365.0 L445.7
4447.0 3137.0 4444 .5 3150.0 4447.0
44647.0 3175.0 4447.0 3210.0 4448.0
4447.0 3230.0 4447.0 3235.0 4446.5

4450.8 3533.0

wrkwkkkkk*kxCRNSS SECTION 269_2***************

430
1162.2
1434.6
1528.7
1578.3
1697.3
1752.6
1797.3
1838.5
1846.4
1859.8
1900.7
1920.6
1926.4

2050
2900

180
1186.6
1198.4
1207.0
1246.9
1257.2
1406.7
1561.8
1787.7
1854.0
1863.3
1879.4
2006.9
2191.3
2500.0
3154.0
3215.0
3240.0

420
G4b6.4
44b6.1
4446.5
44464
4446.4
4446.2
4446.1
4444.2
4442.0
4439.0
4439.0
44419
44440

4446
4446

470
4447.0
4445.3
4447 .1
4447.0
4447.8
4447.5
4447.0
4447.6
h446.6
4445.0
4447 .5
4647.3
4446.0
4446.0
4448.0
4648.0
4447.0

1163.7
1439.2
1528.9
1621.1
1708.1
1755.6
1815.4
1841.5
1848.3
1864.8
1910.7
1923.6
1928.3

2400

3050

1189.1
1199.5
1213.1
1247.6
1260.7
1425.5
1618.6
1803.1
1855.6
1869.4
1885.9
2047.6
2335.0
2682.0
3166.0
3220.0
3242.0

2400

4446.6
4446.4
4446.5
4646.4
4446.4
4446.2
4646.0
44440
4441.3
4438.8
4439.3
4442.0
4445.0

4445

4444

1891.6

4446.9
4446.0
4447 .1
4447.0
4447 .5
4447.9
4447.0
4447.7
6446.5
4445.3
4447.8
4447 .2
4445.0
4646.5
4448.0
4444 .5
4448.0

PAGE

2820

1195.1
1461.8
1529.1
1631.5
1710.2
1757.3
1823.8
1842.1
1851.1
1867.1
1912.2
1923.7
1930.2

2800

3140

3137.0

1189.7
1201.1
1220.1
1250.9
1268.7
1445.9
1675.1
1804.6
1856.2
1872.8
1891.6
2073.4
2340.0
2960.0
3174.0
3227.0
3435.0

5




02NOV94

at 1
ET

Xt 269.2

. GR  4650.2

GR  4446.0

GR  4448.1

GR  4448.0

_ GR  444B.6

~ GR  444B.0

GR  4446.0

GR  4446.5

GR  4447.5

_ GR  4648.0

GR  4448.0

07:54:42

350
9.1

55
1260.4
1310.4
1450.5
1616.2
2013.4
2187.6
2278.4
2820.0
3180.0
3542.0
3568.0

2241.8
4446.0
4446.0
4448.2
4449.0
4448.6
4448.0
h448,2
4447.0
4448.0
4448,2
4449.0

2301.8
1271.4
1314.1
1473.3
1626.1
2070.1
2197.9
2301.8
2822.0
3477.0
3546.0
3622.0

190
4446.0
4447.0
4448.2
4449.0
4448.0
4448.2
4447 .9
4448.0
4648.2
4448.0
4448.0

************CROSS SECTION 271.3%%kdkdikidhkdhdk

- ET
QT 1
X1 271.3
GR  4451.0
. GR  4449.,5
GR  4448.0
GR  4450.2
GR  4430.4
GR  4449.6
“7 BR 4449.0
GR  4448.0
GR  4449.1
GR  4448.2
— GR  4449.0
GR  4448.6
GR  4452.0

9.1
175

63
1238.9
1462.0
1647.2
1736.5
1868.6
2187.9
2453.1
2538.3
2720.1
3246.0
3281.0
3450.0
4150.0

2515.9
4451.0
4449.6
4448.6
4450.6
4450.2
4449.8
4448.2
4448.1
4449.0
4447.5
4448.8
4448.9
4456.0

2538.3
1251.0
1464.0
1654.3
1791.6

n

~J

(33

w
OCO0OO0OONONDBO

210
4446.0
4449.5
4449.0
4450.9
4430.0
4450.0
4448.0
4449.0
4449 .1
4448.0
4449.0
4449.0
4456.2

1287.1
1316.
1492.
1634.
2101.
2198.
2457,
2823.
3483,
3549.0
3625.0

OO0 W

200
1263.3
1471.8
1655.2
1823.1
1944.1
2294.6
2515.9
2540.4
2732.4
3254.0
3315.0
3675.0
4310.0

210
4447.0
4448.0
4448.0
4448.4
4447.9
4448.4
b447.9
4448.5
4448.0
4447.8
4452.0

210
4446.0
4449.3
4449.8
4451.0
4449.9
4450.0
4447.0
4449.0
4448.9
4649.0
4449.6
4451.9

1290.0
1353.3
1530.2
1902.7
2123.0
2241.8
2568.7
2832.0
3487.0
3552.0
3830.0

1266.9
1507.5
1692.5
1829.4
1955.0
2416.5
2524.5
2680.7
2843.4
3265.0
3333.0
4020.0

2832.0

4447.0
4448.2
4449.0
4448.5
4448.0
4446.0
4448.0
4448.0
4447.9
4448.0
4452.2

3333.0

4449.0
44649.0
4450.0
4450.5
44649.8
4449.9
4447.0
4649.1
4448.8
4448.8
4449,0
4451.0

PAGE

3483.

1308.
1383,
1605.
1957.
2155.
2260.
2815.
2841.
3504.
3556.
3870.

4020.

1286

0

OOOOGWMWN-aWN

.7
1645.
1705.
1860.
1988.
2617,
2536.
2697.
2987.
3270.
3348,
4100.

1
8
6
2
5
5
8
9
0
0
0

6




02NOVO4 07:54:42
SECNO DEPTH CWSEL CRIWS WSELK EG (Y
Q QLOB acH QROB ALOB ACH AROB
TIME VLOB VCH VROB XNL XNCH XNR
SLOPE XLO8L XLCH XLOBR ITRIAL Inc 1CONT
*PROF 1
CCHv= .100 CERv= .300
1490 NH CARD USED
*SECNO 217.700
3265 DIVIDED FLOW
3280 CROSS SECTION  217.70 EXTENDED 1.71 FEET
3470 ENCROACHMENT STATIONS= 1673.0  2520.0 TYPE= 1 TARGET=
217.700 12,72 4427.42 .00 .00 4427.70 .28
750.0 .0 .0 750.0 .0 .0 177.2
.00 .00 .00 4.23 .000 .000 .020
.003041 0. 0. 0. 0 0 6
1490 NH CARD USED
*SECNO 220.700
" 3265 DIVIDED FLOW
3280 CROSS SECTION  220.70 EXTENDED 1.38 FEEY
3470 ENCROACHMENT STATIONS= 130.0  1065.0 TYPE= 1 TARGET=
220.700 11.48  4428.58 .00 .00 4428.69 .11
750.0 .0 .0 750.0 .0 .0 278.6
.04 .00 .00 2.69 .000 .000 .024
.002566 295. 295. 350. 3 0 0
1490 NH CARD USED
*SECNO 223.900
3265 DIVIDED FLOW
3280 CROSS SECTION 223.90 EXTENDED .27 FEET
3470 ENCROACHMENT STATIONS= 464.1 1013.0 TYPE= 1 TARGET=
223.900 10.93  4429.40 .00 .00 4429.8% .41
750.0 .0 .0 750.0 .0 .0 145.6
.05 .00 .00 5.15 .000 .000 .025

L004331 324. 324, 34, 2 0 ]

KL 0OLOSS L-BANK ELEV
VoL THWA R-BANK ELEV
WTN ELMIN SSTA
CORAR TOPWID ENDST
847.000
.00 .00 100000.00
.0 .0 100000.00
.000 4414.70 1682.02
.00 228.21  2520.00
935.000
.98 .02 100000.00
1.8 2.9 100000.00
.000  4417.10 393.44
.00 490.50 985.02
548.900
1.03 .09 100000.00
3.4 5.0 100000.00
.000  441B.47 493.02
.00 108.92  1013.00

PAGE

7




02NOV94 07:54:42 PAGE 8

SECNO DEPTH CWSEL CRIWS WSELK EG RV HL 0LOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH ARCB VoL THA R-BANK ELEV
TIME viLoB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL 10C 1CONT CORAR TOPWID ENDST

1490 NH CARD USED
*SECNO 225.700
3280 CROSS SECTION 225.70 EXTENDED 1.48 FEET

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.51

3470 ENCROACHMENY STATIONS= 895.0 1744.0 TYPE= 1 TARGET= 849.000
225.7C0 11.23  4430.03 .00 .00 4430.07 .05 .23 .04 100000.00
750.0 .0 .0 750.0 .0 .0 440.4 4.4 6.3 100000.00
.08 .00 .00 1.70 .000 .000 -020 .000 4418.80 1155.39
.000688 197. 197. 160, 1 0 0 .00 588.60 1744.00

*SECNO 227.000

3470 ENCROACHMENT STATIONS= 405.0 908.0 TYPE= 1 TARGET= 503.000
227.000 10.28  4430.18 .00 .00 4430.22 .04 e .00 100000.0C0
750.0 .0 .0 750.0 .0 .0 475.2 6.3 8.3 100000.00
-1 .00 .00 1.58 .000 .000 .035 000 4419.90 524,67
000906 134. 134, 180. 2 0 0 .00 368.68 893.35

*SECND 234.100
3265 DIVIDED FLOW

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 1011.6 1707.7 TYPE= 1 TARGEY= 696.100
234.100 B.97 A431.67 4431.67 .00 4431.94 .27 1.48 .07 100000.00
750.0 .0 .0 750.0 .0 -0 181.0 1.5 14.1 100000.00
.16 .00 .00 4.14 .000 .000 .035 000  4422.70 1022.42
-009964 690. 690. 690. 7 14 0 .00 359.84 1704.65
CCHv= .100 CEHv= .300

*SECNO 240,800

3265 DIVIDED FLOW




02NOV94 07:54:42

SECNO DEPTH CWSEL CRIWS WSELX EG

Q QLos QCH QROB ALOB ACH
TIME VLOB VCH VROB XNL XNCH
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC
3280 CROSS SECTION 240.80 EXTENDED .36 FEET
3470 ENCROACHMENT STATIONS= 655.8 1433.5 TYPE=
240.800 10.45  4436.95 .00 .00 4437.04
750.0 .0 .0 750.0 .0 .0
.23 .00 .00 2.40 .000 .000
.005974 670. 670. 670. 9 0
CCHv= .100 CEHV= .300

*SECND 253.200

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

3470 ENCROACHMENT STATIONS= 917.8 1716.5 TYPE=
253.200 B.69  4441.99 .00 .00 4442.04
750.0 .0 .0 750.0 .0 0
.43 .00 .00 1.77 .000 .000
.002896 450, 1240. 1240. 10 0

*SECNO 258.200

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

3470 ENCROACHMENT STATIONS= 1298.6 2260.0 TYPE=
258.200 7.83  4443.83 .00 00 4443.84
750.0 .0 .0 750.0 .0 .0
1.06 .00 .00 77 .000 .000
.000520 1000. 500. 1750. 8 0

*SECNO 262.400

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS=  2400.0  2820.0 TYPE=

262.400 7.92  4445.92 4445.92 .00 4446.20
750.0 .0 .0 750.0 .0 .0
1.09 .00 .00 4.20 .000 .000
045490 300. 420. 430. 20 5

Hv
AROB
XNR
1CONT

1 TARGET=
.09
312.5
040
0

KRATIO =

1 TARGET=
.05
422.9
045
0

KRATIO =

1 TARGET=
0
973.5
.045
0

1 TARGET=
.27
178.5
045
0

HL OLOSS
VoL THA
WTN ELMIN

CORAR TOPWID

777.700
5.09 .02
15.3 21.6
.000 4426.50
.00 618.16
1.44
798.700
4.99 .00
25.8 38.3
.000  4433.30
.00 555.36
2.36
961.400
1.80 .00
53.8 68.6
.000 4436.00
.00 954.94
420.000
.73 .08
59.5 75.3
.000  4438.00

.00 387.%9

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

100000.00
4436.80
655.80
1400.61

100000.00
4442.20
956.65
1512.01

100000. 00
444420
1305.06
2260.00

100000.00
100000.00
2431.25
2818.44

PAGE
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SECNOD
Q
TIME
SLOPE

*SECND 267.100

3302 WARNING:

07:54:42

DEPTH
QLOB
vLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROS
XLOBR

WSELK EG

ALOB ACH
XNL XNCH
ITRIAL 1DC

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

3470 ENCROACHMENT STATIONS=

267.100
2200.0
1.1
.004161

*SECND 269.200

3302 WARNING:

2.74  444T.24
0 .
.00 .00
260. 470.

1891.6
.00
2200.0
2.25
180.

CONVEYANCE CHANGE OUTSIDE

3470 ENCROACHMENT STATIONS=

269.200
350.0
1.15
.006928

*SECNO 271.300

3302 WARNING:

2.14 444814
.0 .
.00 .00
190. 210.

2832.0
.00
350.0
1.44
190.

CONVEYANCE CHANGE QUTSIDE

3470 ENCROACHMENT STATIONS=

271.300
175.0
1.19
.004062

3.29  4449.29
.0 .
.00 .00
210. 210.

3333.0
.00
175.0
1.19
200.

3137.0 TYPE=
.00 4447.32
.0 .0
.000 .000
9 0

OF ACCEPTABLE RANGE,

3483.0 TYPE=
.00  4448.17
.0 .0
.000 .000
5 0

OF ACCEPTABLE RANGE,

4020.0 TYPE=
.00 4449.31
.0 .0
.000 .000
2 0

HV
AROB
XNR
ICONT

KRATIO =

1 TARGET=
.08
978.2
.045
0

KRATIO =

1 TARGET=
.03

242.6
045

0

KRATIO =

1 TARGET=
.02
146.5
045
0

HL oLoss L-BANK ELEV
VoL TWA R-BANK ELEV
WTN ELMIN SSTA
CORAR TOPWID ENDST
9.70
1245.400
1.1 .02 100000.00
61.9 78.3 100000.00
.000  4444,50  2063.16
.00 1073.84 3137.00
.12
651.000
.84 .00 100000.00
64.6 82.0 100000.00
.000 4446.00 2838.64
.00 642.28 3480.92
.65
687.000
1.14 .00 100000.00
65.5 B4.4 100000.00
.000 4446.00 3337.18
.00 372,16 3709.33

PAGE
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