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AN ANALYSIS OF THE LEVEE SYSTEM
AT
REDSTONE, COLORADO

AUTHORITY

The analysis was conducted under authority of Section 22 of
Public Law 93-251, Planning Assistance to States. The study was
initiated at the request of the Colorado Water Conservation
‘Board, State of Colorado for Pitkin County, Colorado.

INTRODUCTION AND BACKGROUND

The Crystal River flows generally north through Pitkin
County, high in the Rocky Mountains of western Colorado
(Attachment 1, Crystal River Basin and Study Limit Map). The
reach in the vicinity of Redstone has a documented history of
flooding. Over the past 75 years, 14 floods have occurred, with

the most recent flooding resulting mostly from heavy snowmelt
runoff.

Because the existing levee system does not meet Federal
Emergency Management Agency (FEMA) standards, most of Redstone is
identified within the FEMA 100-year flood plain (Attachment 2,
FEMA Flood Insurance Rate Map for Pitkin County, Colorado).

PREVIOUS STUDIES AND REPORTS

There have been three previous studies and one inspection
report dealing with the Crystal River at Redstone. The title,

completion date, authoring entity, and a short description of
each follow.

Flood Insurance Study - Pitkin County, Colorado and
Incorporated Areas (3 volumes), Revised September 30, 1988, by
The Federal Emergency Management Agency. This study was
originally done in 1984/85 and completed in April of 1985. The
effective date of the final report was June 4, 1987. The 1988
revision dealt with the town of Snowmass, and no changes were
made affecting the Crystal River at Redstone.

Report on Inspection of Non-Federal lLevees, May 17, 1988, by
the Sacramento District, Corps of Engineers (Corps). This report
involved an inspection of the existing levee at Redstone for
geotechnical and structural adequacy to meet minimum Corps
standards for its rehabilitation program. It was determined that
the levee did not meet the established minimum criteria.
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Floodplain Information Report - Crystal River and Coal

Creek, Pitkin County, October 1979, by Wright Water Engineers,

Inc. for Pitkin County and the Colorado Water Conservation Board.
The purpose of the report was ". . . to provide information
relative to the occurrence of floods and to guide local officials
in the planning and regulation of the floodplain areas."

Crystal River, Colorado Hydrology - Internal Office Report,
February 1979, by the Corps. This study used a regional analysis
of streamflow data collected at gaging stations within the basin
to develop the combined snowmelt and rainflood flow-frequency
relationships for Crystal River and its tributaries.

PURPOSE AND DESCRIPTION

The purpose of this analysis was to estimate the existing
level of flood protection provided by the Redstone levee system
and to scope potential levee improvements for increasing the
level of protection.

The study area extended from the county bridge leading into
town at the upstream end to the sewage treatment facility
downstream of Redstone, a distance of approximately 1 mile. The
present hydraulic conditions at Redstone were analyzed based on a
resurvey of critical cross sections by Pitkin County in early
1991. Although a detailed geotechnical evaluation of the
existing levee was not conducted, data from past studies and
reports (including some geotechnical evaluation) were included.
The analysis was conducted in four steps. The first step was to
identify pertinent available hydrologic data for the river system
(water surface profiles and velocity estimates). Second, the
hydrologic data were used to define hydraulic conditions by
comparison with FEMA requirements (3 feet minimum freeboard,
etc.). Third, existing bank and levee conditions were defined
along with an indication of likely locations for levee
modification and construction. Finally, data from similar
projects were used to develop an order-of-magnitude estimate of
quantities and costs to upgrade the Redstone levee systemn.

HYDROLOGY

The most recent hydrology from the 1988 FEMA study was used
as a basis for the hydraulic modeling in this study. Apparently,
hydrologic data used in the FEMA study were adopted from the 1979
flood plain information report. The hydrology for the 1979
report came from the 1979 Corps hydrology office report. Peak
flow values identified in the three reports and shown below were
used in this study.
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FLOW (cfs)
10-YR 50-YR 100-YR 500-YR

Crystal River above Coal Creek 2,600 3,200 3,650 6,000
Crystal River below Coal Creek 3,000 3,700 4,200 6,800

HYDRAULIC CONDITIONS

Water-surface elevations were computed using the latest
version of the Corps HEC-2 step-backwater computer program
(Version 4.6.0, dated February 1991). Basic input was that used
in the FEMA study and obtained through FEMA headquarters in
Washington, D.C. These data contained cross sections upstream
and downstream of the recently surveyed cross sections (as well
as basic information such as reach lengths and other variables).
The cross-section locations of the recent survey coincide with
those of the 1988 FEMA study and the 1979 county/state study.
The cross section locations (and flood plains from the two
studies) are shown on Attachments 2 and 3. The hydraulic
analysis consisted of the following:

Develop computer model.
Update and run the model using current information.
- Vary "n" values in the model to determine sensitivity.
- Revise the model to reflect potential project conditions.

The original FEMA information was used to create an
executable computer file. All of the data were entered exactly
as originally written, including the o0ld cross sections, flows,
etc. The file was then run and debugged until it compared very
closely with the original output for the 100-year water-surface
profile. The few remaining differences were due to changes made
to the HEC-2 program itself (the original FEMA model being run
with a March 1982 version of the program). The water-surface
profile for the run is shown on the first page of Appendix A
(Crystal River Water Surface Profiles). The HEC-2 file,
identified as "OLDRS.OUT," is included in Appendix B (HEC-2 Input
and Output Files).

The computer model was revised to include current
information on (1) revised peak flows, (2) the newly surveyed
cross sections, and (3) revised Manning’s "n" values. The peak
flows used are those identified in the Hydrology section above.
Although the flows used are slightly higher than those used in
the 1984 FEMA HEC-2 model, they were believed appropriate since
they were identified in the three study reports and would also
yield a more conservative water-surface profile. Because the
flows were slightly higher than those in the old model, the
resulting water-surface elevations were just a little higher, as
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expected. The profile is shown on the second page of Appendix A.
The HEC-2 file is identified as "OLDRSNWQ.OUT" in Appendix B.

The model was then revised (January 1991) to include newly
surveyed cross sections (87 to 91.5 on Attachment 2) to reflect
existing conditions adjacent to Redstone. (See Appendix E.) As
mentioned, the location of the cross sections correspond to those
of the previous studies with the exception of one additional
cross section (cross section 91.5) which was added just upstream
of the existing levee. A minor discrepancy was noted in that the
channel invert at cross section 86 (old survey) was slightly
higher than the next upstream cross section (new survey).

Adjacent highway elevations at both sections were checked to
confirm that the cross sections had been taken at the same
locations indicated on the mapping. Pitkin County, which is
responsible for stream maintenance, indicated that some channel
clearing had been done in this reach and also that the sediment
regime fluctuates greatly on the Crystal River. To compensate
for the discrepancy, the downstream cross section was lowered
slightly (to be just lower than the upstream section). Also, a
few minor code changes were made to the input deck as recommended
by the Corps Hydrologic Engineering Center.

Manning’s "n" values were raised slightly at some cross
sections to reflect present conditions. To aid in this
evaluation, a series of photographs and video recordings were
taken at each cross section. A general "n" value determination
was also made for the channel using the methodology described in
a U.S Geological Survey publication entitled "Determination of
Roughness Coefficients for Streams in Colorado" and a technical
paper by Robert Jarrett entitled "Hydraulics of High-Gradient
Streams" published in the November 1984 Journal of Hydraulic
Engineering. This procedure resulted in a general "n" value of
0.05 for the channel. Slight variations were incorporated where
physical differences (dense brush, etc.) in the channel were
identified. Overbank "n" values were based on the classification
chart in "Open-Channel Hydraulics" by Ven Te Chow (and also
included in the above references).

The resulting water-surface profile is shown on the third
page of Appendix A. The HEC-2 file was identified as "NEWRS.OUT"
and is included in Appendix B. Cross sections of the channel and
overbank areas showing the resulting 100- and 500- year water-
surface elevations were subsequently plotted. These are included
in Appendix C (Flood Plain Cross Sections).

The sensitivity of the water-surface profiles was checked by
varying the Manning’s "n" values. A channel "n" of 0.6 and
overbank "n’s" of 1.0 were inserted into the model. These values
were higher than all previous flood studies and are believed the

4




Redstone

upward bound of possible "n" values based on observed existing
conditions. The resulting water-surface profile revealed a
negligible increase. The HEC-2 file is included in Appendix B as
"NEWRSN61.0UT", :

The model was run containing the 100-year and 500-year flow
events to the main channel and left overbank area. This was done
to estimate the required height to contain these floodflows with
either raising the existing levee or constructing a new levee
along the right bank within the study reach. The results shown
on the summary table below, as well as the fourth water-surface
profile in Appendix A, indicate only a slight rise (0 to 0.7
feet) under the encroached conditions throughout the study reach.
This is because (1) flows were contained within the levee system
under existing conditions between cross sections 87-DF and 91-DF
even though FEMA criteria is violated and (2) the right overbank
area is relatively non-effective for additional flow capacity in
the existing non-leveed reaches. The data indicate that flanking
a new levee at the upstream end would not be a problem as long as
any levee improvements are tied to high ground. Also, the water
surface rise upstream and downstream as the result of levee
improvements would be very minimal. The HEC-2 file is included
as "NEWRSENC.OUT" in Appendix B. Cross sections under encroached
conditions were plotted and are included in the second half of
Appendix C.

The table below lists the following information for each
cross section (starting at the downstream end): cross section
number and corresponding FEMA designation; the 100- and 500-year
peak flows (in cubic feet per second, as identified in the flood
insurance study); the average channel velocity (in feet per
second) under encroached conditions; the existing and encroached
water-surface elevations at each cross section; the existing
right bank (or existing levee crown) elevation; existing
freeboard on the bank or levee above the 100- and 500-year
events; and, finally, how much higher a flood control structure
(presumably a levee) would have to be than the existing bank or
levee to have 3 feet of freeboard above the 100- and 500-year
water-surface elevations. (NOTE: This last column should not be
misinterpreted; based on available data, the levee in its present
state would likely not be a viable flood control structure by

simply adding a few feet of embankment material on top of the
levee.)
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SUMMARY TABLE - CRYSTAL RIVER, REDSTONE, COLORADO

Cross
Section

100/
500-Year
Flow
{cfs)

Encroached’
Vel
{fps)

Existing
Water
Surface
Elev2{ft}

Encroached’
Water Surfece
Elev
(ft}

Rt Bank/
Levee Elov
(ft)

Existing

[ ' d
¥

Required

(ft)

{f)

Computer
Code

(cfs)

{fps)

(NWS)

(EWS)

(R8B)

(RB-NWS)

(EWS-
R8+3)

82-DA

4200

10.2

7133.7°

7133.7°

71328

0.8

3.8

6800

9.2

7135.7°

7135.7°

-2.8

5.8

4200

3.1

7139.2

7139.6

3.9

6800

5.1

71428

7143.2

5.2

4200

4.3

7141.2

71419

4.9

6800

5.1

71428

7143.2

6.2

4200

3.0

71449

71449

25

6800

3.5

7146.0

7146.0

3.6

4200

2.6

7146.6

7146.7

5.5

6800

4200

6800

4200

6800

4200

6800

4200

6800

3650

6000

3650

6000

3650

6000

3650

6000

Flow confined to channel and lcft overbank.

Existing condition.

Assumed starting water surface elevation.

Resurveyed cross sections.

New cross sections.
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- EXISTING BANK/LEVEE CONDITIONS AND LIKELY REQUIRED IMPROVEMENTS

As indicated in the summary table, the existing bank
adjacent to the sewage lagoon and fire station (between cross
sections 82 and 83) is slightly below the 100-year flood
elevation. However, the sewage lagoon berm itself appears to be
slightly higher than the adjacent natural bank and Pitkin County
indicated that it is not concerned about the flood threat to the
lagoon (which was not flooded in 1985). Therefore, no potential
project quantities or costs were developed for this site.
Nonetheless, it would be advisable to include this area in any
future detailed analyses to verify that it is not vulnerable to
flooding.

The existing levee extends from just upstream of cross-
section 87 to the Coal Creek confluence between cross sections 90
and 91 (Attachment 3). The upstream 1,550 feet of the levee was
originally built at the turn of the century and has been
periodically enlarged since. Following the 1985 flood, the Soil
Conservation Service (SCS) constructed a 250-foot emergency levee
downstream of the existing levee and Pitkin County built an
additional 400-foot levee beyond that. These two levees were
apparently constructed to a large extent from the adjacent
riverbed materials. The levee lacks adequate freeboard for both
the 100- and 500-year events. Immediately downstream of the
levee (cross-section 87) where the 100- and 500-year flood
elevations would exceed the bank elevation by 1.7 and 2.7 feet.
Therefore, it would be important to have any future levee
improvements tie in to high ground, especially at the downstream
end, to prevent backwater flooding (and at the upstream end to
prevent flanking).

FEMA standards (Appendix D) require a minimum 3 feet of
freeboard (as well as various other criteria). The existing
levee has a freeboard range of -1.7 to +2.4 feet for the 100-year
event and -2.7 feet to 1 foot for a 500-year event. Therefore, a

significant increase in levee height would be required to meet
FEMA standards. :

The 29 supplemental cross sections of the levee which were
surveyed by Pitkin County (under contract) for this study verify
that the levee not only lacks sufficient height but also lacks
structural integrity through much of its length. These cross
sections along with a profile of the crown elevations were
plotted and are compiled in Appendix E. Further, previous
studies make reference to the levee being composed of
unconsolidated material and could be eroded by the sustained high
flows of a snowmelt flood. The recent Corps Non-Federal Levee
Inspection Report (Appendix F) substantiates this. As part of
the inspection, a limited geotechnical analysis was made. The
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analysis indicated that the levee, especially the downstream
segments, lacks adequate density and cross-section geometry as
evidenced by the water which was observed seeping through the
levee during the inspection. Extensive waterside slope erosion
was also noted in some segments of the levee, highlighting the
need for riprap (or other form of erosion protection) in any
future improvements. The report also identifies sloughing,
voids, crown depressions, and animal burrows, as well as dense
vegetation and brush growing in some portions of the levee.

Given this information, it would appear ill-advised to
proceed to raise the existing levee, at least without further
geotechnical analysis. It is possible that some segments of the
levee could be raised. However, extensive subsurface
explorations (including a determination of foundation conditions)
along the entire levee should be done to determine if any
sections are viable.

POTENTIAL PROJECT QUANTITIES AND COSTS

The following quantities and costs are based on similar
levee analyses in western Colorado, including Grand Junction and
Lake City. Some costs may be higher due to the relatively remote
location or unknown subsurface geotechnical conditions; other
costs may be lower. These estimates should be used as a guide
only since there may be substantial variation for the cost of
feasibility studies, design work (and associated geotechnical
studies and testing); preparation of plans and specifications;
and for the construction supervision and administration.

The quantities listed below assume the following cross-
section geometry and construction methods (typical of Corps
levees) as shown on Attachment 4.

® A 12-foot crown with a 6-inch layer of aggregate road base
to provide an inspection/maintenance road.

A 1V on 3H waterside slope.

A 1V on 2H landside slope.

Soil stripping and an inspection/cutoff trench equal
to the levee height.

A riprap/filter blanket 15 inches thick for 100-year
protection and 18 inches thick for 500~-year protection
with adequate toe protection against erosive
velocities.

Tie-ins to high ground at the upstream and downstream
ends. »

Dust control measures during construction and seeding of

the landside slope to prevent erosion following
construction.
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ITEM 100-YEAR 500-YEAR
Protection Protection
Project Project

Excavation (stripping, inspection,

& toe trenches) (cubic yards) 6,000 9,000
Embankment Material (cubic yards) 5,000 8,000
Stone Protection (tons) 6,000 8,000
Filter Fabric (square yards) 7,000 9,000
Seeding & Dust Control (acres) 2 2.5
Stabilized Aggregate Road Base (tons) 700 700

Based on unit costs developed by the Corps for other recent
projects in western Colorado, the total project cost estimate
range for 100- and 500-year protection would be approximately
$400,000 to $500,000 and $500,000 to $600,000, respectively.
These estimates used a 25 percent contingency and included the
cost of relocation for a utility pole presently in the levee
alignment. The lower portion of the range estimate assumed an
additional 12 percent was included for planning, engineering, and
design and 8 percent for construction management. The higher
portion of the range is to account for unforeseen difficulties in
construction. The estimates did not include any real estate
costs. Pitkin County indicated that for purposes of this report,
the assumption should be made that all necessary easements are in
place. The project cost could be somewhat less if some of the
existing levee materials are determined to be suitable for reuse.

SUMMARY AND CONCLUSIONS

This analysis indicated that the expected water-surface
profiles for the 100- and 500-year flood events are very similar
to those developed by FEMA in the 1980’s. Consequently, the FEMA

flood plain (shown on Attachment 2) should still be considered
reliable.

The existing levee should not be considered adequate to
raise given its present condition (at least not without a
detailed geotechnical investigation). Data developed to date
indicate the compaction and design of the existing levee to be
generally inadequate. The levee lacks sufficient height and/or
freeboard, erosion protection, proper side slopes, crown width
and cover, and interior drainage provisions through much of the
levee reach. Proper design of any future levee improvements
should consist of an extensive engineering effort, including a
feasibility level analysis (to include testing of the levee
embankment soils and foundation and a sediment transport
analysis), design and cost estimates, and plans and

9
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specifications. All design work for the improvements should be
based, at a minimum, on FEMA standards so that once complete, the
levee system will be acceptable to FEMA as a viable flood control
structure.

Design and construction costs will likely range from
$400,000 to $500,000 and $500,000 to $600,000 replace the
existing levee with an adequate (and safe) levee system which has
sufficient erosion protection and meets FEMA criteria to provide
a 100- to 500-year level of protection, respectively.
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APPENDIX A

CRYSTAL RIVER
WATER SURFACE PROFILES
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APPENDIX B

HEC-2 INPUT AND OUTPUT
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26JUNDL 11:43:12

SECNO DEPTH CRIWS HL OLOSS L-BANK
Q QLos GROB YOL TWA R-BANK E

TIME vLOB VROE WTN ELMIN 35TA
sLOPE XLOBL XLOBR CORAR TGPWID ENDST

*PROF 1
[}

SCHV = .600 CEHV= L100
*SECNO 82.000
3720 CRITICAL DEPTH ASSUMED
32.000 4.51 7133.31 7133.31 7133.30 55 . .00
3700.0 90.8 3421.7 187.5 16.5 G . . .0
.00 5.49 11.63 5.67 . 060 L0 .06 7128.30
. 020863 1050. 935. 1050. o 4 . 91.9%

*®SECND 83.000

3301 HY CHANGED MORE THAN HYINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 5.03

-

3495 QVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7141.00 ELREA= 7138.70

83.000 5.15 7139.15 .00 .00 7139.22 .07 2.79
3700.0 .0 2715.9 984.1 .0 1167.3 705.5 31.4

.16 .00 2.33 1.39 .000 .050 .0&0 .000
.000824 1100. 1200. 1300. 7 o] 0 .00

*SECNO 84.000

3265 DIVIDED FLOW

3301 HY CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
24,000 3.02 7140.02 7140.02 . 7140.98
3700.0 57.9 338S.5 S6.6 451.2
.19 4.72 7.99 4.33 .0S0
l .0z7184 75C. 680 . 660, 1a




PRGE

CRIWD WSELK oLoes L-8ANK ZLZ%
QRCB ALOB TWA R-GANK ELEV
VROB XNUL ELMIN 3CSTA

XLOoBR LTRIAL TOPWID ENDST

Q
z
"

KoL)
i m
QD
) 0 Q) o

W
-

U @ L

.00C

3301 HY CHANGED MORE THAN HYINS
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO

3495 OVERBAMK AREA ASSUMED NON-EFFECTIVE. ELLEAR= 7149.00 ELREA=

35.000 4.11 7144 .51 .00 .00 7144.56 ) . L4
0G6.0 .0 3700.0 .C .0 1252 .0 . 19.4
.24 .00 2.95 .00 .000 .03 .000 . 7140.4C
. 002457 540, 540. $50. 4 0 . 457 .65

KSECND 36.000
3495 OVERSANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 7151.00 ELREA= 7142.90C

3.86 7146.36 .00 .00 7144.58 .23 1.393
0 3079.1 620.9 e} 777.3 206. 75.2

=
.00 3.95 3.01 .000 .050 .060 .000
0 .00

.004751 510. 580. &00. = 0o

*SECNG 87.000

DIVIDED FLOW

OVERBANK AREA ASSUMED NON-EFFECTIVE. 7154.00 ELREA= 7144 .50
87.000 3.45 7148.25 .00 . 7143.4¢6 . 1.87
3700.0 .0 2164.7 1535.3 559.¢6 57 . 83.5

.31 .00 3.87 3.51 .050 . . 000
.00S575% 400. 370. 350. 0 .00

*SECNO 88.000

3265 DIVIDED FLOW

26JUNFL 11:48:12

SECNO DEPTH Ss L-BANK ELEV
Q QLog R-BANK ELEY

TIME vLOB S8TA
SLOPE XLOBL ENDST

3455 OVIRSAMNK AREA ASSUMED NON-EFFECTIVE. ELLEA= 7157.00 ELREA= 7149.10C




.000748

ESECND B . 000

3265 DIVIDED #LOW

3470 ENCROACHMENT STATIONS= 5 . 2570.0 TYPE= 1 TARGET=
3495 QVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7158.70 ELREAR=

89.000 4.85 7156.55 .00 .00 7187.17 .61
3700.0 .0 3262.9 37.1 .0 492.0 190.3
.37 .00 5.63 2.30 .000 .050 .060
.010C86 £30. &15. &630. & 0 ¢]

1450 NH CARD USED
*SECNO 90.000

3265 DIVIDED FLOW

3685 20 TRIALS ATTEMPTED WSEL .CW3EL
3710 WSEL ABSUMED BASED ON MIN DIFF

3470 ENCROACHMENT STATIONS= 1589.0 2190.0 TYPE= 1 TARGET= 601.000

!

3495 OVERSANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 7164.30 ELREA= 7161 .40

$0.000 3.80 7164.30 71863.63 .00 7164.61 .31 7.45
37C0.0 .0 2288.1 1411.9 .0 458.9 409.5 122.5

.43 .00 4.99 3.45 .000 .043 .060 .000
.007823 870. 840. 850. 20 14 0 .00

26JUNTL 11:48:12

SECNO DEPTH W3SELK oie L-8ANK
aQ aLos ALOB R-BANK
TIME viog XNL S58TA
SLOPE XLOBL ITRIAL ENDST

*GECNO 91.000Q

3265 DIVIDED FLOW

HY CHANGED MORE THAN HVINS

MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED

OVERBANK AREA ASSUMED NOM-EFFECTIVE. ELLEAS 7175.00 ELREA= 7168.30

4.0%9 7168.6% 7168.69 .00 7170.33 6T 4.98 W13
.0 3235.9 14.1 .0 313.7 . 128.2 51.2
.00 10.32 1.58 .000 .050 . elale 7144 .60
420. 420. 420. 4 3 00 118.79




D302 WARMING: KRATIO
2.000
3290.0

.47
.001382

« o
LR

[}

w

#GECNT 93.000

HY CHANGED MDRE THAN HYINS
WARNING: CONVEYAMCE CHAMGE OUTSIDE OF ACCERTASLE RANGE. KRATIO =

OVERBANK AREA ASSUMED NON-EFFECTIVE. 7176.00 ELREA=
73.000 5.07 7173.37 .0C .00 7174.21
230.0 0 3250.0 o o] 441.0

.43 .00 7.37 .00 . 000 L0590
.009024 . 310. 280. 3 0

26TUNDL

THIS RUN EXECUTED 26JUN9DL

KK bR K KK K K KK K K K KK SR KKK R SKOR KR KK KK KO R KK
HEC-2 WATER SURFACE PROFILESD

version 4.46.0: Fetruary 1991
sk KK KK K KKK KR T K KKK K K KK K K KKK KK KKK KR KR K

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

DEC 84 PITKIN COUNTY FIS&

CRIWS DIFKWS PERENC TOPWID

[

.00 . 5. 7133.31 5 .0l .00 .95

1200.00 . 37.1° .00 .00 .31

680.00 . . .0C
540.00 . . . 58 .00
580.00

370.00




L3000

SN vIN]

1.000

LU0

L0CO

26JUNIL

SUMMARY OF ERRORS AND SRECIAL NOTIS

CAUTION =

WARNING

CAUTION =

CAUTICN

WARNINMG

CAUTION SEC
CAUTIGH SECH

CAUTION
CAUTION

WARNING

WARNING St

.00¢C

.000

L0060
. 0005

.D0C

.000
. Q00

. 000
.000

. 000

5.000

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE:=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=

PROFILE=

CRITICAL DEPTH ASSUMED
CONVEYANCE CHANGE QUTSIDE ACCEPTABLE

CRITICAL DEPTH ASEU

ED
RGY

M
MINIMUM SPECIFIC ENE

COMVEYANCE CHANGZ OUTSIDE A : RANGE

WSEL ASSUMED BASED ON MIN
20 TRIALS ATTEMRTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE QUTSIDZ ACCEPTABLE

COMVEYANCE CHANGE OUT3IDE ACCEPTAGLE
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24K ok K KK R K K KR KK KK KK YK KKK K KR HOR R K
HEC-2 WATER SURFACE PROFILES

&

Ver=sion 4.5.0: February 199:%
KKK K KKK K K KR KK K KRR KK KK KRR KKK R KR

'8¢ FEMA Q’z file

PITKIMN COUNTY FIS (Orig Dec 84 run with
cfs balow Coal Cr

FEMA/DENVER ENG..124.006 100-YR (4200
DEC 84 RUN W/86 FEMA Q’=

ICHECK ING NINV IDIR STRT METRIC H

O. 2. Q. a. 0.1

NPRCF IPLOT PRFVS XSECY AL

.0C0 0.0C0 -1.000 0.000 0.0

VARIABLE CODES FOR SUMMARY PRINTOUT
42

200.000

39
0.000

43
54

8
53

6800
0.050
1091
7135.7
7128.8
7144.1

4200
0.065
15.
1000
1071

1220

2.000
0.080C
2
715%.1
7128.9
71441

C.600
1157
1020 1

1

0.060
0.
32.
0.
100G
1172
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0.
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[ GRS RS SR

v i),

HYDROLOGIC

i3? SECCMD 3TREET.

D . CA IA
{91l

FOR KK R ALK R R

NGINEERING CENTEFR
SULITE D

Q5 16-4687
-1104

ST TN T
2 KNS LU

¥
S
ES
F
¥

KEHHK
X
X
KAXKR

N
A

X

XXXXK

b4

KXX

A
17
L

OO

THIS RUN EXZCUTED 26JUN?ZL

roldrsnwa.dat)
2450 abova)

Fa

T
L

NS

v

0.000

0.0

LDC CHMIM ITRACE

00 0.000 0.000

3.000
a4 0.000

0.0

1050.

0246
170

KRR AR AR AR R R K




ol

P

XL

X3

;3R
GR
GR
GR
53R
GR
GR

GR

o=

71493,
7137.
7L37.
7137.

7146,

)

(@R

2AJUNT

~!
—
1
in
BEJ D E WO OOO

86.

7181.
7145,
7144,
7120.
7144.
7143,
7143.
7142.
7145,
7148.
7160.1

NNYEFWRINIIOO

~
—
»
w
DOUN 300D W

[S: BN
w

o~
g
RO

o

O Gl i

=3 Ll

W oou

(IR e ol
D

- O

1091
1182
12473
1398
1439
1611
1723
1811
1742

~1 O

1000
irag

RER VI VI S

BN |

R N N N
— =
(L RV

OO NS
SO0 O WS O

7161.0

7.1
1618

o]
7172.
7145.
7144
7151.
7142,
7143.
7143.
7144,
7146,
7149,

OO ~3b M-

7157.
7145.
7153.
7145.
7146.
7145.
7147.
7149,
7151.
7160.

N WOV IO D -

-

&

QL -

y

b e e e
hRSE
~d U (4N

[Ss}
O

[}
je)
[&]

O.
1015
1273
1494
1571
1673
1820
1323
2043

2182

9.1
1309

1017
1279
1465
1534
1518
1725
1817
1942
2031
2139

9.1
1481
1025
1105
1193
1279
1422
1316
1623
1747
1843
1950

D
W
o

1027
1170

[A O S e A e

7154.7
7148.3
714101
7141.6
7l4l.e
7140.¢
7142.1
7145.4
7161.9

7155.
7145.
7145.
7151.
7142,
7144,
71435.
7145
7L47.
7149.9

RhUwvin~NN S

400.
0.
7149,
7146.
7154.
7146.
7144,
7144,
7146,
7150.
7153.

~NO0O0—-OUnN

600

7154 .1
7153.3

e e

i

g
W -
[n)

<
)

[o]

(e

ut

0~ ULt OO

(S LY Ns B o e O

[s

VoG
S O

FOR) b= = b g b e
N

—- O
Coo= (0 =

[s]

o
o Q
o

1048
1527
1480
1549
1636
1730
1888
1953
2065
2164

350.

(2%
1049
1132
1209
1312
la4de
1536
1637
170
1871

— (.

[NTRRNITS

o
o

-4~y
-
Lon G

VDWW
. e

1
[EUSA—

G o+ (1=
T @ s}
N OR SIS N © R G

ool
}—

1860,
540.

B

7154,
7147.
7144,
7141,
TLl41.
7141,
7142,
7147.

U Jagowes e

1618.0
580.

7148.6
7145.0
7144.83
7146.9
71441
7144.2
7144 .4
7144 .6
7147 .6
7153.5

~

=

IS

IS
RN

Iy
o~

K72 ¥ Y (Y

1925.

» DO

7143,
1063
1411
1528
16354
1748
1897
1938
2065

i

1909 .2

7151
107&
1337
1300
1560
1636
1758
1875
1960
2090
2193

1470
G.
7154.0
1064
1157
1226
132

1470

1667
1772
128¢

o

o oul o

42 Py e

[l v IR ¢

~J ~
b

e
[ AT
2

~J
[B AR VI

o

1

WO o U
e

—
a

i

DRGE

g

[N
w

o
-

3

LR S e
REEEN I TR T I S

Q0 k- DWW wmL b

[}
POV N S0 00 N0 O L

Pt
<

202.0

1133
1426
1307
158&
1581
1792
1309
1772
2111
2224




O 0
SR

IO O RN R e )

Fo b= o b e
Lo I O CR S
& o

O8O e Ut

R BN RS N |
[ I SRR
R R N

BAGE

2110
2178
-~

zZ25

2372
2431
2610

2779

~4

[EIEN I S VIS B
RS VNS I S R VIR

o
=

o
3 30X
—
P
SN E e

R IETRIEYRY

0 B 33D A3

R N e R N RS B S |
[ e e e

[CNC R N
VORDO W=

OB
Y

")
—

oo

Of ~3 L0~ p3 0 O

s

O Wwo

O

Py

S0 0D Lo
O o0

O 00 4=
il ke N ON

R R R N A
g g
00 P00~

0~ el O

mnHwwnooL

NP RN -~ e
o.

w0

CU W0 Wm
o000~

Fa i S e S e
L B T s 2 ¢
e -0

~ o~

9

10.
71882.
7179.
7172.
7173.
7168.
7168.
7170.
7180.

NV EUNNO-

50
1
0
9
4
3
7
3
4
9
1

NW~NOOO0O W~

2.
7176.
7172,
7186,
7180.

s ~NOCO

25TUNTL




3.
10.
7139,
7178.
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26JUNIL

SECNO
Q
TIME
SLOPE

wW~uLoC

DG -

1000
1176
1362
1478
1674
2053

12:02:47

DERTH
al.os
vL0o8
KLOBL

-
15))
33}
[&:]

w3

-1
Pl el i el el o
0~~~ 500

i

~4 sd g

o

IR

~

1874 .0

CRIWS
QROB
VROB
XLOBR

[N e
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e S
NELRSR Ye]

S0L3 O 0
£ 5O O

bo b
fo

WSEL K
ALOS
XNL
ITRIAL

Gi

wn
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b
-4 0 G W

R BN N A
0~

b

Cl— (N

|
— {0 O

(@)

]

1o s ~E s

NGt 8

0LQOSS

85TA

ENDST

ELMIN

e

Wit 09 &

~ L-BANK ELEV
TWA T R-BANK ELEV

TOPWID.

*PROF

cCHv= .600 CEHV:=
*SECNO 82.000

3265 DIVIDED FLOW

3720 CRITICAL DEPTH ASSUMED
82.000 4.71 7133.71
200.0 113.4 3845.6
.00 5.64 11.99
.019758 1050. 395.

7135.80 . .00
20.1 320.8 .0
.0&0 .050 7128.80

c 8 105.75

7133.71 7133.30
241.0
5.80

1050.

*BECNO 83.000

3301 Hv CHANGED MORE THAN HVING

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTASLE RANGE. KRATIO = 35.06

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7141.00 ELREA= 7138.70

7139.55 .00 .00 7139.62 .07 2.61
3012.7 1187.3 .0 267.8 814.0 34.9
2.38 1.46 . 000 .050 .060 .000

1200. 1300. & o] ¢} .00

83.000 5.55
4200.0 .0

.16 .00
.00G770 1100.

*SECNO 84.000

3265 DIVIDED FLOWE

3301 HY CHANGED MORE TRAN HYINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTAEBLE RANGE. KRATIOQ =
7140.21 .00 7141.23 .26
78.7 14.9 507.6 18.8
4.19 .060 .050° . 060
660. 3 14 o]

84.000 3.26 7140.26
4200.0 70.6 4050.7

.18 4.75 7.98
.026055 750. €30,




IeJUnND L 170247

SECNG DERTH CWEEL WGEL K HY HL 0L08S
= SLOB ACh ALCE i AROEB VoL TWa

TIME vLOE VO KNL XNR WTHN ELMIN
SLOPE KLCGL KLCH [TRIAL ICONT CGORAR TOPWIL

*CECNG 85.00C

I301 HY CHANGED MORE THAN HVING
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE.

3495 QOVERBANK AREA ASSUMED NON-EFFECTIVE. 7149 .00 ELREA= 7145.40

2 7144 .72 .00 44. e 3.16 .49 7141.50
.Q 4200.0 .C 342.3 . 6.9 20.90 7145.40
.00 3.13 .00 . . .000 7140.40 1587.00
54C. 540. 550. .00 4359.58 2026.58

4.

KSECNG 36.000
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, 7151.00 ELREA= 7142.90
86.000 4.08 7146.58 .00 . 7146.82 . 1.94

4200.C .0 3480C.8 719.2 843.7 . 83.0
.27 .00 4.13 .09 .050 . . 000

.004671 510. 580. 600. 0 .00

*GECNO 87.000

7265 DIYIDED FLOW

3495 QVERBANK AREA ASSUMED NON-EFFECTIVE. 7154.00 ELREA= 7144.50

87.000 3.64 7148.44 .00 . 7148.68 .23 1.84
4200.0 .0 2463.4 1736.6 607 .6 435.3 92.1
.30 .00 4.05 3.58 .0s0 . 060 .000

.005508 400. 370. 350. 0 0 .00

*SECNO 88.000C

3263§DIVIDED FLOW

26JUNTL 12:02:47

SECNO DEPTH CWSEL WSELK / oLas: L-BANK ELEV
a QLoe acH ALOB TWA R-BAMK ELEY
TIME viLog VCH XNL ELMIN S5TA
SLOPE XLOBL XL.CH ITRIAL TOPWID ENDST

3425 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= - z z 7149.10




FLOW

3470 ENCROACHMENT 3STATIONE= 1846 .0

3495 OVEREANK AREA ASSUMED NCON-ZFFECTIVE.

29.000 2.4 7156.76 .00
4200.0 .0 3575.8 624.2

.38 .00 5.34 2.51
.0N99S7 &Z20. &1, &30,

1450 NH CARD USED
*SECNQ 90.000

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS= 1589.0
F0.000 3.90 7164.40 .00
4200.0 426.1 2314.9 1459.0

.42 3.17 4.82 3.39
.007117 870. 340. 850.

hi

*SECNC 91.000

3265 DIVIDED FLOW

1
246JUNI L 12:02:47
SECNO DEPTH CWSEL CRIWS
=] QL OB QcH QROB
TIME VLOE VCH VROB
SLOPE XKLOBL XLCH XLOBR

3301 HY CHANGED MORE THAN HYINS

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

7495 OVERBANK AREA ASSUMED NON-EFFECTIVE.

91.000 4.4S 7169.05 7169.05
3650.0 .0 3596.6 53.4

.43 .00 10.45 2.29
.017948 420. 420. 420.

*SECNO 92.000

.330]. HY CHAMGED MORE THAN HYINS

TYPE= 1 TARGET:=

7158.70 ELREA:

7187 .39 &3
522.6 248 .4
050 080
0 0
TYPE= i TARGET=
7164 .68 .28
480.1 430.8
044 .060
o )
EG HY
ACH AROB
XNCH XNR
IDC ICONT
3

7175.00 ELREA=

7170.72 1.67
344.2 23.3
.050 .060

8 0

7Z4.000

7154.30
5.07 .03
118.4 42.%
.000 7181.70
.No 449,70
£01.000
7.07 .2
136.1 52.0
.0Q00 7160.50
.00 51C.47
HL oLQoSs
YOoL TWA
WTN ELMIN
CORAR TOPWID
7168.30
4.53 .14
142.9 55.1
. 000 7164.60
.00 132.27

[ERC RV NV
€0 €0

> 0O

7165.3C

&09 .37
2145.7%

PAGE

L~BANK ELEV
R-BANK ELEV
SSTA
ENDST

7172.50 -
7183.3
1452.37
1637.72




30T WARNING:  CONVEYANMCE CHANGE QUTSIDE OF ACCEPTABLI RANGE.
72000 5.76 7173 .10 . . 3.35 . 1.8 . 715640
SE30.0 238 2139.2 ; . 344 .7 466 . . . 4% .7 7.2 7186 .40
Lde .85 4,358 5. .N60 . . . 5E . < 1096.01
301360 120. SRR . < e 75.92 1285.93

AGECNQ 93.000

Q1 HV CHANGED MORE THAN HVINS
> WARMING: CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE. KRATIO = .44

S OVERSANK ARES ASSUMED NON-EFFECTIVE. 7176.00 ELREA= 717¢.0C
335.200 . 173,63 .00 . 7174 .57 .74
3650.0 . & . .0 . 4e8.1 .0
.27 . . .00 . .050 .000
LD09513 . . 280. 0 o]

28JUNDL 12:02:47

PITKIN COUNTY FIS (OLD DEC 84 RUN - NEW @)
SECOND PROFILE - 26 FEMA 500-YR @
CRYSTAL RIVER
NINV IDIR METRIC
3 0.1
NPROF IPLOT PRFVS XSECY XSECH ALLDC CHNIM

15

26JUN91 12:02:47

CECNQ DEPTH WSOEL K HY 0oL0SS L-BANK ELEV
QlLos ALO8 ~ARCS TWA R-BANK ELEV

TIME viLoB I XNL XNR ELMIN SSTA

SLOPE XLosu * ' ITRIAL ICONT TOPWID ENDST

*PROF 2

CCHV = 600 CEHVE L1060
*SECNO 382.000
3720 CRITICAL DEPTH ASSUMED
32.000 &.76 7135.5%8 7135.56 7137.00
&5800.0 668.7 5466.9 664.4 140.83
.00 4.75 12.34 5.73 L0680
.01361¢ 1056. 995. 1050. o]




i

FSSONG 23,000

3301 HY CHANGED MORE THAN HVINE

3302 WARNING:

3470 ENCROACHMENT STATIONS:= 1236.0
33.000 7.68 7141 .68 .00
6£200.0 .0 $517.90 283.0

.09 .00 5.58 2.33
.CO11lE 1100G. 1200. 1300.

*KSECNO 84.000

3302 WARNING:

3470 ENCROACHMENT STATIONS= 1449.0
34.000 5.80 7142.80 .00
6300.0 .0 6800.0 .0

.13 .00 &6.05 .00
.005729 750. &680. 660.
KSECNO 85.000
3470 ENCROACHMENT STATIONS= 1660.0
26JUNI L 12:02:47
SECNO DEPTH CWGEL CRIWS
Q QL0B QcH QROB
TIME vLo8 veH VROB
SLOPE XLosL XLCH XLOBR

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,
85.000 5.49 7145.89 .00
6800.0 .0 6800.0 .0

.13 .00 5.77 .00
.0054351 540. 540, 550.

KSECNO 86.000

3470 ENCROACHMENT STQ;ION°= 1618.0
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,
86.000 6.05 7148.55 .00
4£800.0 .0 6800.0 .0
.19 .00 4.81 .00
.003257 510. 580. 600.

XSECND B7.000

3202 WARNING:

SONVEYAMCE CHAMGE OUTSIDE OF

CONVEYANCE CHANGE OUTSIDE OF ACCEPRTABLE RANGE.

ACCEPTABLE RANGE. XRATIO =
1520.0 TYPE: L TARGET=
7135.55  T141.87 19

.0 1820.0 121.4
.000 030 .060
6 o 0
KRATIO =
1693.0  TYPE= 1 TARGET=
7140.26  7143.37 .57
L0 1124.7 .0
.000 .050 .000
3 o 0
1925.0 TYPE:= L TARGET:
i
WSELK EG HY
ALOB ACH AROB
XNL XNCH XNR
ITRIAL  IDC ICONT
ELLEA= 7149.00 ELREA=
7144.72  7146.41 .52
L0 1177.9 . .0
.000 .050 .000
3 0 0
1909.0 TYPE: 1 TARGET=
ELLEA= 7151.00 ELREA=
7146.58  7148.91 .36
.0 1415.2 .0
.000 .050 .000
2 0 0
KRATIO =

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE.

3.49
284 .000
z.25 1.07
36.5 6.4
000 7134.00
00 284,00
.44
244,000
1.46 .04
60.4 10.5
.000  7137.00
.00 244.00
265.000
HL oLOSS
VoL TWA
WTN ELMIN
CORAR TOPWID
100000. 00
3.01 .03
74.7 13.7
.000  7140.40
.00 265.00
291 .000
7142.90
2.40 .10
91.9 17.4
.000  7142.50
.00 291.00
.64

7134.80
7124.00
1236.00
1320.0C

7137 .6C
100000.0C
1443 .00
1693 .00

L-BANK
R~-BANK
S3TA
ENDST

100000.00
100000.00
1640.00
1925.00

7142.50
100000.00
1618.00
1909.00

ELEVY
ELEY

PAGE

11




“I.47F

<475

B7.000
5800 .0
.20

.007948

*BECNO 88.000

3470

3495 OVERBANK AREA ASSUMED

28.000
680C.0

22

.006605%

26JUN9IL

SECNOQ
Q
TIME
SLOPE

ENCROACHMENT

OVERBANK

STATIONG=

AREA AB3BUMED

.23 7150.03
.0 6672.8
ppels] &5.74
400. 370.

ENCROACHMENT STATIONS=

6.30 7154.20
.G 4800.0
.20 7.03
60C. 585.

2:02:47

DERPTH
QL.0B
vL0o8
XLOBL

NOM-

1240.0

NON-EFFECTIVE,

2193.0

EFFECTIVE.

.00
.0
.00
&00.

1490.0
LLEA:

7148.44
.0
. GO0

TYRE= 1 TARGET=

7157.00 ELREA=

7151.97 7184.97 .77
.0 967.1 .0

. 000 .050 .Q00

3 ¢} 0

WSELK
ALOB
XNL
ITRIAL

250

714450

192

714910

4.23
115.6
. 000
.00

.00G

.03
17.7
7144 .80
250.00

. 000

.01
22.7
7147 .90
192.00

oLOsS
TWA
ELMIN
TOPWID

*SECNDO 89.000

3470 ENCROACHMENT STATIONS= 2000.0 2187.0 TYPE= 1 TARGET= 187.000

ELLEA= 7158.70 ELREA= 7154.80

3495 OVERBAMK AREA ASSUMED NON-EFFECTIVE.

.03
25.1
7151.70
155.00

4.74
128.1
.000
.00

7158.64 .00 7156.76 7159.74 1.10
6800.0 .0 .0 807.9 .0
8.42 .00 .000 .050 .000

615. 630. 1 ¢] o]

8% .000 6.94
6800.0 .0

.24 .00
.009109 630.

1490 NH CARD USED
*SECNO 90.000
1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED

218.
7.52
145.5
. 000
.00

TYPE= 1 TARGET= 000

3470 ENCROACHMENT STATIONS= 1685.0 1903.0
7167 .48 .73

30.000 6.26 7166.76 .00 7164 .40
6800.0 .0 6800.0 .0 .0 993.9 .0
o 28 .00 6.84 .00 .000 .055 .000
.Od§791 : 870. 840. 850. 4 [e] o

.22
28.7
7160.50
218.00

*SECNO 91.000
2800 NAT Ql=
NAT Q1=

7169.55 RATIO=

7169.55

WSEL =
WSEL =

307.78

350

ENC Q1=
.0000

7169.05
ROB=

253.30
RATIOS

WSEL =

LOE. . %650

319. CH,

3301 HV CHANGED MORE THAN HYINS

WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO =

3302

EMCROACHMENT STATIONS:® 1448.0 . 4 TARGET=

100000 .0C
7147.
1240.
1490.

7151.
100000.
2193.

2385.

L-BANK
R-BANK
35TA
ENDST

7158.
100000.
2032.
2187.

7164,
100000.
1685.
1903.

~.1915

ELEV
ELEV




S43S DVEREANK ARES ASSUMED NON-

5.3% 7170.45
.0
.00

420.

71.000
A00C0.0

CWEEL
QcH
YCH
KLCH

GRS NP RO

000
Qiz=

XSECNO 92.
2800 NAT
NAT Q1=

WSEL =
LO8.

3301 HY CHANGED MORE THAN HVINS

3302 WARNIMG: CONVEYANCE

2470 ENCROACHMENT STATIONS:=
92.000 9.37 7175.79
6000.0 1319.3 3647.8

.31 3.14 5.63
.001812 420. 410.

*SECND 93.000
2800 NAT 4Ql=
NAT Ql=

374.23 WSEL=

438. RATIOS LOB,

3301 HV CHANGED MORE THAN HVINS

3302 WARNI

NG:

3470 ENCROACHMENT STATIONS=

93.000
¢N00.0

.32
. 006305

1
PROFILE FO

PLOTTED POINTS (8Y PRIORITY) E-ENERGY ,W-WATER SURFACE , T-INVERT ,C-CRITICAL W.5

ELEVATION
SECNC

z2.00

7.89
.0
.00
350.

R STREAM

7129.
CUMDIS

0.

7176.19
6000.0
7.97
310,

CRYSTAL RI

CRIWS
QROB
VRO8
XLOBR

7173.

CH, ROB=

CHANGE OUTSIDE OF ACCERTABLE RANGE.

1182.0
.00
1032.9
3.81

CH,

CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE,

1555.0
.00
.0
.00

280.

VER

.19
30.2
7164.60

=Sl
o/

716%9.0C5
.0

.000

4

41
L

L-BANK
R-EAMK
5STA
EMDET

7173.66 RATIO:= .DOCOo

7173.66

WSEL =
WSEL=

&.36

L2353

KRATIO =

TARGET=
.37
271.0G
L0N&Q
(o]

TYPE= 4
7176.16
£47.8
050

0

1262.7
7173.16
420.6
. 060
2

7174.13 RATIO=

7174.13

437.71 WSEL=
.0000 WSEL=

ENC Ql=
.0000 1.0000

KRATIO =

4 TARGET=
.99

.0
.000

¢}

TYPE=
7177.18
752.4
.050
0

1674.0
7173.63
.0
.000
4

=]

. L-LEFT BANK . R-RIGHT BANK,M-LOWER END STA




1OG.
00,
ICO.
400.
S0G .
&S00,
700.
300.
200.
1000.
1100.
1200.
1300.
1400.
1500.
1600
1700.
1800.
12006.
2000.
Z2100.
22¢0.
2300.
2400.
2300.
2300.
2700,
2800.
23900.
3000.
3100.
3200.
3300.
3400.
3500.
3400.
3700.
3800.
3900.
4000.
4100.
4200.
4300.
4400.
4500.
4600.
4700.
4800.
4900.
5000.
5100.
5200.
5300.
5400.
5500.
3600.
5700.
58C0.
5900.
6C00.
6100.
£200.
6300.
6400,
6500.
6600,

PSP RO N ¢ NWI]

<

DO O0O0O0

c
c
c
c
c
C
c
c
c
c
c
c
c
c
c
C
c
c
C
c
c
C
c
C
c
c
c
¢
c
c
c
s
C
c
c
o]
c
c
c
c
c
C
c

[oEeRoNeNeNeNeR

Zmmmmm

pre e I

el

VDDDDDDODTBVDODDDDDTODOC O Ol rrrE O Do ®»o




THIS RUN EXECUTID 25J5UNIL
Kbk kKK GF KRR KR R KRR KR AR OR KORK KRR R
HEC~2 WATER SURFACE PROFILES

Ver=zion 4.4.0; February 1991
Kk KK K K K K KR KKK KR KK KK K KK R KK KRR

5K (+) AT LEFT OF CROSS-3ECTICN NUMBER IMNDICATES MESSAGE IN 3UMMARY COF ERRORS LIST

DEC 34 RUN W/86 FEMA Q's

SUMMARY PRINTOUT

Q KLCH G CRIWS G Us RE TOPWID SETA
2.000 4200.00 . . . 7133.71 1019.99
2.000 $800.00 . . .58 7135.56 LE23 . . 2.7 1018.53

1236.00

Z.000 4200.C0 1200. . . .00
1236.00

3.0090 46800.00 1200. . . .00
. 000 4200.00 680. 137. . 21 1437 .3é
. 000 &300.00 &80. 5

.00 . - 244 244,30 1449.00 1693

.00 . . . 39. 1587.00 2026.

.000 4200.00 540.
.00 w4 . 55. 265. 1660.00 192S.

85.00C0 6800.00 540.

.00 . . . .3 1618.00 2030.

86.000 4200.0C 530.
.00 .G .97 . .00 1618.00 1709.

86.000 &800.00 580.

.00 . - . 5. - 1238.00 1787.

87.000 4200.00 370.
.00 . . . . 240.00 1490C.

87.000 6800.00 370.

.00 . . . . 2193.00 2721.

88.000 4200.00 585.
.00 . - . . 2193.00 2385.00

88.000 6800.00 585.

.00 . . . . 2036.00 2534.

89.000 4200.00 615.
2032.00 2187.

89.000 6800.00 615,

1609.97 2145.

90.000 4200.00 840.
1635.00 1903.

90.000 6800.00 840.
91.000 3650.00 420. . . .72 - . . 1452.37 1637.
$1.000 6000.00 420. k .03 . o L4l 1450.57 1538.

1090.01 1385.

92,000 3650.00 410.
1182.02 1362.

92.000 6000.00 410.

26IJUNP L 12:02:47 PAGE 15

Q ELMIN CWSEL DIFKWS PERENC TOPWID GG ENDST

3650.00 7168.30 7173.63 . . .00 .00 103.737 1668.69
5000.00 71468.30 7176.19 . . 2.56 .00 117.85 1672.85




PR -

SUMM&SRY OF ERRORS AND SPECIAL rCTES

CAUTION SECNC= 2. PROFILE= CRITICAL DEPTH ASGUMED
CAUTION SECNO:= 32. PROFILE= CRITICAL DERTH ASSUMEL

WARNING SECNO= 33. PROFILE= COMVEYANCE CHAMGE QUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 5. PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 34 . PR COMVEYANMCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= . 7 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SE¢ 35.00 S ILE COMVEYANCE CHAMGE DUTSIDE ACCE BLE RANGE
WARNING 5Ef 27. PPOFILE= 2 CONVEYANCE CHANGE OUTSIDE ) ] RANGE

CAUTICN & ENN PROFILE= CRITICAL DERTH ASSUMED

CAUTION ¢ ) = ER PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION = 1. PROFILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL
WARNING 3 L. PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPRTABLE RANGE

WARNING 2. PROFILES= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING 3 . PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SEC 3. PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTARLE RANGE
WARNING SEC 23 . PROFILE= = COMVEYANCE CHANGE OUTSIDE ACCERTABLE RANGE

26 JUNFL

FLOODWAY DATA, DEC 84 RUN W/86 FEMA Q’'s
PROFILE NO. 2

FLOGDWAY WATER SURFACE ELEVATION
STATION WIDTH SECTION WITH WITHOUT DIFFERENCE
AREAR VELOCITY FLOODWAY FLOODWAY

7133.
7139.
7140,
7144.
7146.
7148.
7152.
7156.
7164.
7169,
7173.
7173.

7135.
7141.
7142.
7145.
7148.
7150.
7154.
7138.
7166.
717G.
7175.
7176.

700.
1941.
1125.
1178.
1415.
101%5.

967 .

808,

394 .

466
1339.

752.

—
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Ly r

February 1991

TIME

BT AU AR RN N ST AU A U g 1 L V&kvtrb«krtKygy.;v*kr)k/,r*k),,”rvrx,\,

3
-+
.4
&
B3

X b

X X

/(/\/\/<z\/<\’

X X : X ’
X X OGOOKK KIOOCK XXX KK

THIS RUN EXECUTED 1oJtilFl
kot KK K KR K KRR KK R KR KK K K KR KKK
SURFACE PROFILES
Yersion Fabruary 1991
;r:mktsfvtkrkitrkkkkkxf&*rs%k<ksrkffk

COE SECTION 22 AT REDGTONE (new June 1991 run, file:newrs.dat)
FEMA/DENYER ENG. .124.006 -100YR (4200 cfs below Coal Cr. 3650 above)
JUN 91 CORPS-NEW X-BECS !
INQ NINY R STRT METRIC HYING = WIEL Fa
. 2. 0. . 0. 0.0 c.0 0. 7133.7 0.000
NPROF IPLOT PRFVE ; XBECH N ALLDC 2 CHNIM ITRACE

1.000 0.0G¢0 ~1.000 0.000 0.0C0 . 0.000 . 0.000 0.000

VARIABLE CODES FOR SUMMARY PRINTOUT

38 43 39 42
33 5S4 0.000 200.000

ICORY SUBDIV STRTDS
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09:42:39

DERPTH E WIELK LSS -8ANK ELEV
QL08 ALOB R-BANK ZLEV
VLOE XNL T

XLOBL ITRIAL

*PROF 1

IMLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE. WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS. !

¢

CCHv= .600 CEHV= .100

¥
£ . *SECNQ 82.000
82.000 4.90 7133.70 7133é55 7133.70  7135.62 2 ; .0G
2 .4

4200.0 .5 4191.3 .2 376.8 3 0 .0
.00 1.44 11.12 1.92 .028 .050 . 7128.80
9 0

.020427 1050. 995. 1050. 104.63

*SECNO 83.000
3301 HY CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO

3495 OVERBAMK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7140.90 ELREA=

83.000 5.18 7139.18 .00 .00 7139.27 .09
4200.0 .0 3285.4 S14.6 .0 1253.4 655.3
14 .00 2.62 1.40 .000 .0%0 .070

0

L001112 1100. 200. 1300. 8 I

*SECNO 84.0060 .
3302 WARNING: CONVEYANCE CHANGE OQUTSIDE OF ACCEPTABLE RANGE., KRATIO =

84.000 4.23 7141.23 . .00 7141.65 .42
4200.0 .0 4164.5 55, .0 774.2 22.1
18 .00 5.24 . .000 . 060 .100

.010789 750. 680. 50, 5 0 0

¥SECNO 85.000
16JULIL 09:42:3%

~ AT oA

SECNO DEPTH CWBEL CRIWS WSELK v . oLOS8S L-8AMNK ELEV
[} QLos QcH ALOB R VoL TWA R-ZANK ELEY

- v




‘ DL NS YL Vel FL T +h Verts
ILOPT MLURL KLoH XL.0BR | ] I0C . CORAR

3307 WARNING: CONVEYANGCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO .62

3475 DYERSANK AREA SUGUMED NOM-EFFECTIVE. ELLEA= 7147.00 ELREA:= 7145.40

25.000 4.49 7144, .Q0 .00 7145.00 . 3.20 17
42000 QO 4 . .0 LQ 14350.6 . 87.3 2G.4

.23 .0C LG .00 . 000 L0770 . .COC 7140.40
.0040%0 . 550. 4 0 .00 443 .35

¥SECND 86.000
3493 DVESBANK AREA ASSUMED MON-EFFECTIVE. ELLEA= 0. LR 7144 .20

4200.0 0 3739.1 460.9 0 . ) 88.5
-30 .0C 541 1.96 .000 . . 000
002162 516, 880. 500. 1 . 00

86.000 5.29 7146.58 00 .00 &7 . 0% .61

*SECND 87.000
3307 WARNING: CONVEYANCE CHANGE CQUTSIDE OF ACCEPTABLE RANGE. KRATIOD =

87.000 5.99 7147.59 . .00 7147.80 .22
4200.0 .0 39606.1 237 .0 1033.8 168.6

.32 .00 3.83 . .0C0 L0680 .100
206630 2%0. I00. 300. 2 0 (o]

*3ECNO 88.000
3301 HV CHANGED MORE THAN HVINGS

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEAS= 7150.70 ELREA= 7153.50

88.000 5.00 7152.10 .00 .00 7152.98 .89 5.11 .07
4200.0 177.8 4022.2 .0 92.0 522.0 .0 112.6 35.9

.35 1.93 7.71 .00 .100 .050 .000 .000 7147.10
.0072021 680, 655. 600. 3 0 0 .00 170.68

186JULF1 09:42:39

SECNG DEPTH CRIWS WEELK 0L.0sT L-BANK
Q QL.oB ALOB TWA R-BANK
TIME vLOB XNL ELMIN SSTA

SLOPE XLOBL XLOBR ITRIAL TORPWID ENDST

*SECNO 89.000
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 7158.20 ELREA= 7159.40

87.000 5.72 7156.82 : .00 .00 7157.56 .74 4,49
4200.0 .0 4200.0 .0 .0 607.8 .0 121.3

.37 .00 6.91 . .00 .000 .050 .000 .000
.006130 630. 615. 630. 2 0 [} .00

*SECNO 90.000
2495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEAS= 7163.90 ELREA= 7165.40

90.000 5.88 7163.48 . .00 7164.11 .63 6.49 .06
4200.0 .0 . .0 .0 657.6 .0 ¢ 133.5 41.0

.41 .00 . . . .050 .000 .Q00 7157.60
L002727 870. . . 4 0 0 .00 202.54

¥SECNQ 91.000
91.000 .62 L . . 7167.78 .03
3650.0 .0 . . . 445.8 42.4
.42 . . . . ) 050 71640.20
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3302 WARNING:
22.000
3530.0

La4d
153566

LeJUL71
SECND
IME

SLOPE

XSEDMNO R35.00C

IZ02 WARNING:

3475 OVERBANK

4.08 7170.48
14.7 3635.3
2.26 3.38
300. 270,

0W:42:37

DERTH
aLoe
VLOR
KLOBL

CONVEYANCE CHANGE OUTSIDE OF ACCERTABLE RANGE.

AREA ASSUMED NOMN-EFFECTIVE,

.00
.0

. 000
2

.00 .00
.0 6.5
.00 .030
330. 4

SELK
ALIDE
XML
ITRIAL

CRIWS
QR0E
VRO®
XLOBR

ELLEA=

93.000
3650.0
.43

.0073354

16JUL9L

5.74 7
.0
.00

S0.

09:42:39

174.04
3630.0
7.15
310.

.00
.0
.000

2

7168.863
564.9
L0580

Eg HY
ACH ARDE
XNCH XNR
Ine ICONT

KRATIO

7176.10 ELREA=

7174.84 .7
510.7 .
L0080 .00

O

HL
VoL
WTN
CORAR

2
o
9
0

0LOS3
TWA
ELMIN
TORWID

L-BANK
R-E ANK
3574
ENDST

SECOND PROFILE
500-YR @ - 6.800 CFS BELOW COAL CREEK
CRYSTAL RIVER

6,000 CF3 ABOVE

ICHECK

163UL21L
SECNO
Q

TIME
SLOPE

*XPROF 2
IHLEQ

1. THEREFORE

ING

2z
9

NINY

FRICTION LO

STRT
0.

IDIR

WEELK
AL OB
XNL
ITRIAL

PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH.
3

DETAIL
0

COHY =

SECNG 32.000
32.000
FEaTata BN el

600 CEHV=

. 100
7135.70

czocA T

é&.90

1Ams o

METRIC HVING

HV
AROCB
XNR
ICGNT

HL
VoL
WTN
CORAR

38 (HL) I5 CALCULATED AS A FUNCTION QF
SEE DOCUMENTATION FOR

0LOSS3
TWA
ELMIN
TOPWID
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R-BANK
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ENDST
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KGECNG 33.000

2301 HY CHAMGED MORE THAMN HVING

3302 WARNIMG: CONVEYANCE CHANGE OUTSIDE OF ACCEPRPTABLE REMGE. KRATIO

34%5 OVERBANK AREA AS3UMED NCON-ZFFECTIVE, ELLEA= 7140.90 ZLREAS
8Z.000 .38 7140.38 .00 .00
&8006.0 .G 5060.5 1739.5 .0
.12 .QG I.1lo 1.79 visie]
Q01177 1100. 1200, 1300. &

KGECND 84 .000

302 WARNING: CONVEYANCE CHANGE NUTSIDE OF ACCERTABLE RANGE.
§4.000 5.73 7142.78
5800.0 .0 6668.7
.15 .00 5.4%
.00s8782 750. 4580 .

(e e in]

*GECNO 85.000
1

L&aJuL Il

SECNO W3BELK

3495 OVERBANK
85.000

QLo8 act
vLoB VCH
XLosL XLCH

AREA ASSUMED NON-EFFECTIVE.

5.57 7145.97

AL.OB AROB
XNL XNR
ITRIAL

7149.00 ELREA=
71446.16

ICONT

vOou TWA
WTN ELMIN
CORAR TOPWID

7145.40C
2.77

.17
&800.0 .0 . .0 1916.7 13.4 96.3
.20 .00 3.54 . . .070 . 100 .000
.004123 540. 540, 55C. 3 0 e} .00

6792.4

KkSECNO 86.000
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE.

7147.73 .00 .00 7147.85 .12
1014.7 . 2005.1 430.3
2.36 . .070 .060
600. 5 0 0

7150.50 ELREA= 7144 .20

86.000 6.43
4800.0 .0 5785.3

.23 .00 2.8%
.002157 510. 5E0.

weIny
oG

*SECNO 87.000

3302 WARNING: KRATIO =

CONVEYANCE CHAMGE OQUTSIDE OF ACCEPTABLE RANGE.
87.000 7.02 7148.63 .00 .00 7148.89
800.0 .0 5195.0 &05.0 .0 1440.9

.27 .00 4.30 1.82 .00C L0660
.005405 250. 300. 300. ¢} 0

¥SECNO 88.00C
3301 HY CHAMGED MORE THAN HYINS

5302 WARNIMG: CONVEY CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO =
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83,000 5.85  7182.95 .00 .00
5300, 0 4240 §375.4 .0 141.9
.3 10.29 .00 .10
&S0, $55. 600, z
1
1eJULIl 09:42:357
SECND DEPTH CWSEL CRIWS WSELK
a aLos QAcH QRrQ2 ALD3
TIME VLO& VCH vROE KNL
SLOPE XKLOBI- KLCH XLOBR ITRIAL
XQECNC §9.000
3301 HY CHANGED MORE THAN HVINS
3302 WARNING: CONVEYANCE CHANGE OUTSIDE
5495 OVERSANK AREA ASSUMED NON-EFFECTIVE. ELLEA®
39.000 7.60  7158.70 D0 .00
6800.90 967 .0 5813.0 .0 480.3
.32 2.05 5. 96 .00 .100
014789 630, é15. &30 1
*SECNG 90.000
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEAZ
$0.000 ¢.8a  7164.44 .00 .00
£80G. 0 642.4 6157.6 .0 15¢.0
. .33 4.12 7.19 .00 .060
v .009032 870. 840. 850 . 3
o *SECND 91.000
3301 HY CHANGED MORE THAM HYINS
91.000 7.74  7147.94 .00 .00
6000.0 .0 5998.7 1.3 .0
.37 .00 10.57 .66 .000
.012056 420. 420. 420. 3
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.0 5984.9
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A A
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.00 .
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0
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.050

0
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£39.7
050
~

1.585 5.43
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.000 [s]e]s]
[»] ey
=V Hi
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ICONT CORAR
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53 4.32

.0 173.5

Q00 .000

s} .00
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000 .000
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2.0 20%.8
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.95 .84
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. 100 . 000
0 .00
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.00Y
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.0
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T3I01 HY CHANGED MORE THAN HVINS
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LEJULDL 09:42:39
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HEC-2 WATER SURFACE PROFILES

Version 4.6.0: Februarv 1991
.km:«.K»s:K?k*:K:krk***.‘kx***IK***:O’.**A‘.***x**x;?'**

NOTE~ ASTERISK (*) AT LEFT OF CRUSS-SECTION NUMSER INDICATES ME

JUN 91 CORPS-NEW X-SECS

SUMMARY PRINTOUT

SECNO =) XLCH ZLMIN
82.000 4200.00 .00 7128.80
§2.000 4800.00 .00 7128.80
* 83.000 4200.00 1220.00 7134.00
* §3.0G0 &800 .00 1200.00 7134.00
* 84 .000 4200.00 680.00 7137.00
* 84.000 6800.00 680.00 7137.00
* 85.000 4200.,00 540.00 7140.40
$35.000 &800.00 540.00 7140.40
86 .000 4200.00 580.00 7141.30
86 .000 &800.00 580.00 7141.30
* 87.000 4200.00 300.00 7141.60
* 87.0C0 6800.00 300.00 7141.60
88.000 4200.00 655.00 7147.10
*® 88.000 6800.00 655.00 7147.10
89.000 4200.00 615.00 7151.10
* 8%.000 6800.00 6£15.00 7151.10
F0.000 4200.00 840.00 7157.60
Q0.000 &£800 .00 840.00 7157 .60
$1.000 3650.00 420.00 7160.20
91.000 6000.00 420.00 7160.20
91.500 3650.00 120.00 7160.70
*® 91.500 6000.00 120,00 7160.70
1&6JUL?L 09:42:39
SECNO Q XLCH ELMIN
® Q2.000 3650.00 290.00 7166.40
92.000 &000.00 290.00 7166.40
* 93.000 3650.00 310.00 71£8.30
33.000 &£000.00 310.00 7168.30
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< o
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.00
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.00

.00
.0C
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536,
292.
304 .
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484,

538.
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170.
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115.
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279.6

8&.
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91.
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SUMMARY OF
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ABRNIMG
WARNING

WERMNING

WARNING
WARNING

WARNING
WARNTNG
WARNING
WARNING
WARNIMNG

CRRORE

SECNO=
SECNO=

SECNO=

SECNO=
SECNO=

SECNO=
SECND=
SECNQO=
SECNO=
SECNO=

AND

SPECIAL

300

5. 300

1,000
4.000

000

.00C
7 .000

g.000

200

.500

.000
5.000

NOTES
1

PROFILE=
PROFILE=

PROFILE:=

PROFILE:=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=

COMYEYANMCE

COMNYEYANCE

SONVEYANCE
CONVEYANCE

CONVEYANCE

CONVEYANCE
CONVEYANCE

CONVEYANCE
CONVEYANCE
CONVEYANCE
CONVEYANCE
CONVEYANCE

CHANGE
CHANGE

CHANGE
CHANGE

CHANGE

CHANGE
CHANGE

CHANGE
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CHANGE
CHANGE
CHANGE

SUTSIDE
CUTSIDE

QUTSTDE
DUTSIDE
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ACCEPTABLE
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ACCERTABLE
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RAMGE

RANGE

QANGE
RANGE
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RANGE
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RANGE
RANGE
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RANGE

RANGE
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FLLOODWAY DATA JUN 91 CORPS-NEW

PROFILE NO. 2

ELEVATION
DIFFERENCE

WATER SURFACE
WITH WITHCUT
FLOODWAY  FLOODWAY

FLOODWAY
SECTION
AREA

STATION WIDTH

VELOCITY
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YROZ XNR WTN ELMIN S3TA
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IHLEG 1. THEREFQRE FRICTION LOGS (ML) I
DROFILE TYPE. WHICH CAN VARY FROM REACH 70 R
DETAILS.

]

5 CALCULATED AS A FUNCTION OF
£4CH.  SEE DOCUMENTATION FOR

CCHY = L6000 CEHVE=
*SECNO 82.000
32.000 .9 ) L 7133.49 33. 7135.62
4200.0 . 74, 5.9 376.2
gelel L3 . 1.38 . Nel-1s;
.029452 . . 1030. 8

*3SECNO 83.000
3301 HV CHANGED MORE THAN HVING

3307 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .84

3470 ENCROACHMENT STATIONS= 1221.0 1870.0 TYPE:= 1 TARGET= ~-1221.000
3495 OVERBANK AREA ASSUMED NOMN-EFFECTIVE, ELLEA= 7140.90 ELREA= 7138.70

83.000 5.56 7139.58 .00 .00 7139.64 .08 2.92
4200.0 .0 3351.2 848.8 .0 1366.2 756.2 35.4

.15 .00 2.45 1.12 . 000 .0&0 .100 .000
.001256 1100. 1200. 1300. 8 (o] 0 .00

*SECND 84.000
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO =

84.000 4.80 7141.80 . .00 7142.09 .29
4200.0 .0 4145.6 . .0 952.0 35.3

.20 .00 4.35 . . . 060 .100
.005913 750. 680. P 3 0 0

1
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SECNO CRIWS WEGELK oLoss L=BANK
QRO8 ALOB TWA R=BANK

TIME VROB XNL 2 W ELMIN 5STA

SLOPE XLOBR ITRIAL TORPWID ENDST

*SECNO 85.000
2495 OVERBANK AREA ASBUMED NON-EFFECTIVE, ELLEA= 7149.00 ELREA= 7145.40
B8S.000 4.21 7144.61 . .00 7144.77 .16 2.60
4700.0 .0 4200C.0 .0 .0 1303.4 0 73.7
24

. . 3.22 ) .000 -080 .006 .000
.D04057 ) 530. 4 o 0 G0
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*SECNO £8.000
3301 4V CHANGED MORE THAN HVINS

3307 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE. KRATIO =

3455 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 7150.70 ELREA=

88.000 . 7152.29 .00 .00 7153.07
4200.0 235. : . .0 103.1 544.2
2s . .Q0 . 100 .0£0
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DEPRT! S8 WSELK Hi oL0Es L-BANK
QLoe ALOB VoL TiA R-BAMK

SECNO
Q

TIME vLoB XNL 2 WTN ELMIN 338TA
SLOPE XL.0BL ITRIAL CORAR TOPWID ENDST

*GECNO 89.000
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7158.20 ELREA= 7159.40

89.000 6.37 7157.47 .00 .00 7158.05 .5% 4.87
4200.0 .0 4200.0 .0 .0 £83.1 .0 126.2
38 .00 &.15 .00 . 000 .060 .000 .000

.00&164 630. 615. 3 0 0 .00

*SECNO 90.000
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7163.90 ELREA= 7165.40

20.000 6.30 7163.90 .00 . 7164.32 .42 6.17
4200.0 243.0 3957.0 .0 118.3 744.4 .0 141.1
42 2.05 5.32 .00 .100 .060 .000 . 000

. 4 o] 0

008500 870. 840. .00

*SECNO 91.000
91.000 7.04 7167.24 . . 7168.06 . 3.70
3650.0 .0 3650.0 .0 .0 502.6 .0 147.7
.44 .00 7.26 . . .060 . .000
.009114 420. 420. 2 o] .00

*SECND 91.500
31.500 7.73 7168.43 .00 . 7169.00 .5é
3650.0 .0 3650.0 .0 606.1 .0

L4ed .00 6.02 .00 .0e0 .0C0
005120 120. 120. 120. O o]

XSECND 92.000
WARMING: COMYEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE‘\RATIO =




CWSEL CRIWS WSELK C HV DLOES

QcH QROS ALOB AROE TWA BAN
VCH VROEB XML XNR ELMIN 55TA
AKLCH XLOBR ITRIAL TOPWID EnCST

FSECNO FT.0
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. A 3. E£ 7175.90

6. 15 7174.45
.0
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09:55:46

SECOND PROFILE
500-YR @ - 6.800 CFS BELCOW COAL CREEK, 6.000 CFS ABOVE
CRYSTAL RIVER

ICHECK NG IDIR STRT METRIC HYINS WEEL
3 0. 7138.7
J2  NPROF IPLOT PRFVS X5 ALLDC CHNIM ITRACE

15

16JULYL C?:55:46

SECNG DEPTH WSELK oL0SS L-BANK ELEV
Q QLO8 ALOB TWA R-BANK ELEV
TIME vioe XNL ELMIN SS5TA
SLOPE XLOBL ITRIAL TOPWID ENDST

*PROF 2

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR

DETAILS.

CCHV= L6000 CEHY= . 100
*SECNQ 82.000
82.000 6.90 7135.70 7135.44 7135.70 7137.57
6800.0 343.6 6268.7 187.7 115.2 550.8
.00 2.98 11.38 3.18 . 100 L0460
.013s860 1050. S95. 1050. 0 7

*BECNQ 83.000
HV CHANGED MORE THAN HVING

WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE. KRATIO =

ENCROACHMENT STATIONG= 1221.0 1870.0 TYRE
33.000 . 7141.15 .00 .00 7
62800.0 . 5169.4 1630.6

. . .83 1.39

1 TARGET=
.10
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REESND 84,000
T302 WARNIMG: OOMYVEYANCE CHANG . KRATIO =
.00 7143, .39
9 311, 82,3

006 06 J100
3 Q

OO
D= O

~1Dped

¥*GECNO 83.000
1éJuL?1l 07:55:46

SECNQ DERTH CW3EL CRIWS WSELK HL OLoSES L-34MK
2 QLoB QCH AR08 ALOB VoL TWA R-BANK
TIME vi.oB YCH VROG KNL WTN ELMIN 3ETA

SLOPE XLO8L XLCH XKLOBR ITRIAL CORAR TOPWID ENDST

3495 OVERBANK AREA ASSUMED MON-EFFECTIVE, ELLEA= 7149.00

85.000 5.33 7145.73 .00 .00 7145.95 L2 <. Lo
$800.0 .0 &6797.7 2.3 .0 1812.7 . 5.3 22.1

.21 .00 3.75 .34 .00 . 040 .10 714,40
.003648 540. 540. 550. 2 a 483 .59

R - g~

KSTCHC 80 .000
=4G5 OVERBANK AREA ASSUMED NON-EFFECTIVE, ] 7151.70

86.000 5.432 7147.93 .00 . 7148.17
6800.0 .0 6375.3 424.7 . 1607.4

.26 .00 3.%7 1.66 . L0605
. 003987 S10. 530. 500, 2 [

*SECNO 87.000
37.000 7.50 7149.10 .00 . 7149.30
&200.0 .0 6110.0 30. 0 1627.1
.28 .00 3.7% L6 .0&0
320. 300. 0

HV CHAMGED MORE THAN HVINGS
WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, HKRATIO = .45

OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEAS 7150.70 ELREA= 7153.50

38.000 5.95 7153.053 .00 .00 7154.48 1.43 5.06
6300.0 521.0 6279.0 .0 142.2 &31.5 .0 165.2

.30 3.51 F.94 .00 L 100 .00 Relsly] . 000
.017124 650. 655. 606G. 10 o] o) .00

16JUL9L 09:55:46

SECND DEPTH CWSEL 2 IWE WSELK G HY HL OLOSS L-BANK ELEY
Q aLos QCH ALOB AROG VoL TWA R-BANK ELEY
TIME vLO8 VCH XML XNR WTN ELMIN S8TA
SLOPE XLOBL XLCH 3R ITRIAL ICONT CORAR TOPWID ENDST

¥SECND 89.000
3301 HY CHANGED MORE THAN HVINS

.30'2 WARNING: COMVEYAMGE CHANGE OQUTSIDE OF ACCEPTABLE RANGE ‘RATID =




4TS OVERBANK AREN ASS
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6806, 0

OO LE

.33
L.004346

KGECND 70.000

495 OVERBANK AREA ASSUMED NON-EFFECTIVE.,

—
Q
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H
O

20.000 7.39 7164.99 .00
&800.0 580.4 52434 .0

.37 2.81 6.43 .0C
. 009009 370. 840, 350.
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*SECND 21.00C
3301 HY CHANGED MORE THAN HYINS

F1.000 3.47 168.47
&6C00.0 .0 5967 .4

.38 Loe 3.40
.012007 420. 420,

RSECND F1.500
3301 HY CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIOQ =
16JULTF1 09:55:45

SECNG DEPTH CWEZEL CRIWG EG OLDSS L~BANK
[=) QLOog GCH QRUB ACH TWA R-=BANK
TIME vLOB YOH VRQOS XNCH XNR W ELMIN SSTA

SLOPE XL.0BL KLCH XLOBR IDC ICONT CORAR TORWID ENDST

91.500 9.76 7170.46 .00 7171.30 .84 .95 .31
£000.0 .0 5757.0 43. B806.7 41.5 218.1 50.4
.39 .0C 7.38 . . .C&0 .100 .000 7160.7C

.00572¢ 120, 120. 20. 0 o] . 170.30

*SECNQ 92.000
F92.000

£000.0 487.3 5512.7 . . 727.9
.40 2.0¢ 7.57 . .060
.009759 300. 290. 0

&.36 7172.76 . .00 7173.59

*SECNG 93.000
349% OYVERBANK AREA ASSUMED NON-EFFECTIVE  ELLE 7174.10 ELREA= 7176.90
93Z.000 7.45 7175.75 .00 . 7176.89 1.18 3.27

&000.0 .0 6000.0 .0 . 699.0 230.3
.00 3.58 .00 . . 060 .00G elels]

.41
.011272 350. 310. 280. 2 o} 0 .00

1
PROFILE FOR STREAM CRYSTAL RIVER

PLOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE.I-INVERT,C~CRITICAL W.3.,L-LEFT SANK.R-RIGHT BANK,M-LOWER END STA

SLEVATION 7129, 7139. 7149. . . 7179. 7189.
SECNO CUMDIS
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THIS RUN EXECUTED 16JUL9L 09:55:53
Sk o KKK AR KK KKK K SKOR SO ACK KRR O SRR OR KORCK
HEC-2 WATER SURFACE PROFILES

version 4.6.0: February 1991
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‘OTE- ASTERISK (%) AT LEFT OF CROSS-SECTION NUMBER INDICATES ‘S/—\GE IN SUMMARY OF ERRORS LIST
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GECNO e XLCH ; DIFKWS PERENC TOPWID

32.000 3550.00 270.090 . . . . .00 .00 171,
22.000 6000 .00 290.0C . . . .00 .00 292.

93.000 3650.00 310.00 . . . . .00 .00 108.
93.000 6000.00 310.00 . . . .89 ) .00 .00 115.

18JULSL 0%:55:46

SUMMARY OF ERRORS AND SPECIAL NOTES
WARMING SECNQ= 83.000 PROFILE= CONVEYANCE CHANGE G ACCEPTABLE RANGE
WARNING SECNO= 83.000 PROFILE= CONVEYANCE CHANGE C - ACCEPTABLE RANGE

WARNING SECNO= 84 .000 PROFILE= CONVEYANCE CHANGE ACCEPTABLE RANGE
WARNING SECNO= 84.000 PROFILE= CONVEYANCE CHANGE ACCEPTABLE RANGE -

WARNIMNG SECNO= 88.000 PROFILE= CONVEYANGE CHANGE QUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 82.000 PROFILE:= CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 37.000 PROFILE= CONVEYAMNCE CHANGE QUTSIDE ACCERTABLE RANGE

WARNING & 0 91.500 PROFILE:= CONVEYAMNCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING S ! 9%Z.000 PROFILE= CONVEYAMNCE CHANGE QUTSIDE ACCEPTABLE RANGE

1&JuULAl 7:55:486

TIIRE M ARARNCLNCLE WV Lomas




f WATER SLRFACE ELEVATION
SECTION WITH WITHOUT DIFFERENCE
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SURFACE PROFILES
5,01 February 1991

LoJiLA1 TIME 14:50:51
FR KRR K R KR R K KR K R OR KK R Ak K

1éJUL?L

er.:xx:k.r.,t;*:kx:t*:k.o:*x***xm*xx*xm**x:k****,x.oi
HEG-2 WATER SURFACE PROFILES

version 4.6.0: February 1991
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COE SECTION 22 AT REDSTONE
FEMA/DENVER ENG.
JUN 91 CORPS-NEW X-
ICHECK ING NINY
0. 2. O. 0.
IPLOT PRFVS XSECVY

0.000 -1.000

T1
T2
T3

J1 IDIR

NPROF

.000 0.000

VARIABLE CODES FOR SUMMARY PRINTOUT

43 39 42

54 0.000 200.000
SUBDIV STRTDS

38
53

IHLEQ ICGPY

4200
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15.
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1091
1220

.07
32.

1000
1172
1308
145C
1544
1707
1850

14:50:31

R N R A
o e el i
WLt WO,
SIS NS
e e
MWW G
~Noounges —nt oo

p—
[N
[
C
[

(new June 1991
,124.006 —100YR (4200 cfs balow Coal Cr,
SECS (X3.6 encroachment on rt bank for

.0C0

Ak b EK LR KK SRS ER R K
. ARMY CORPS G I
HYDROLOGIC ~NGIIn NG CENTER
607 SECOND STREET. SUITE O
DAVIZ, CALIFORN;H F5616~4637
(F1&) 756-1104

KK R KR AR KR KR KK KK KRR R R O R R KK R K R ROK K

XHXXKXKX KAXAKA KHKKH
X X X X X

X X
XKKHK X XHKAKK KXXXK
X X

Y

X $ X X
. 9,.9.9:8:9,9.8 XXX K XAXHKXK

3 RUN EXECUTED 16JUL7L

file:newrsenc.dat)
3650 above)
regq’d levee ht

run,

e
0.000
ITRACE
0.000

HVINS 2}
0.0
ALLDC
0.000

STRT METRIC
0. 0.0

XSECH FN

0.000

0.0
IB8W
0.000

7134.0
CHNIM
0.000

RN ANENENENEN
Pt s e s
12 (NG
ARSTOIE RN A

~NAONONe

LI RN W N AN S 8

X
S
ES
"
3
Kk




i

s
Lo ¢
<
RE RS RN
s b e
EN T
[RENENENE V]
[SRE N SR N3]

[
~1LO ROy L

S S N Al

L Gl-Jine—.
R NS RN RN

o
B
)

SLhiphbdDhbyt it

RN RN R N RN

e e el

[SIEET O S S O T 1 |

SEAPI NI~ DO 2
[s R RS T ST e

OO )
N R e e el =

O
GO b pg
LI FENFIRN T cR¥e Ko Y 081

O\lrJH»—»l—-b—‘lt-
ER ¥ Fo N Ny R SN N S N

JH-C0O R
RN ENENENEN BN
e

3
[w]

B N N N e Y ]
ol sk el el e
PR NC
[CRAN N NV e ]
OOV —Ui~0hO
OMHBANINN R

O U LT g e

OO rICY

P s (0 - D0 (o]

FRNOBRPURNONO: O BEGOE-UOM:
WO DR300
[EENE N E S A RN T C RN

[¢ e F ol Y SN N e

14:50:51

1264
1555

.1
27

Ry O00sue
WU NG UWRNON ~n

OO

7172.0




1132
1422
1637

.10
20

-
w
(s

1000
1201
1296
1485

.10
19

VICING N
B O—
~e O

e

ol
~}

1000
1093
1262
1495

e
ne— o
- 0
~N O~

.07
28.0

1000
117¢&
1362

1478
14:50:51

OrOOV—0)-

A = )

=0 ~dG OO
N O ORN

1674
2053

14:50:51

WSELK
AL.OB
XNL
ITRIA

DEPTH
QL0o8
vLOB
XLOBL

*PROF 1

THERE

IHLEQ 1.
WHICH CAN VARY FROM REACH TO REACH.

PROFILE TYPE,
DETAILS.

CCHY= .&00 CEHY= . 100
*SECNO 82.000

3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= .0 1170.0

2495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

5.25 7134.0% 7134.05 7134.0
31.6 4168.4 .0 9.
3.26 10.24 .00 .02
1050. 995. 1030.

82.000
4200.0
.00
.015867

*SECNO 83.000
2301 HV CHANGED MORE THAN HVINS

3302 WARNINMNG:

ENCROACHMENT STATIONS= .0 1515.0

OVERBANK AREA ASSUMED NON~EFFECTIVE, ELLEAR=
5.5 .00 .0

. .0 .
.00 .00
1300.

3470
3495
2
0

el
1100.

7139.52
4200.0
3.10
1200.

83.000
4200.0
1

.11
.0014173

.-‘T,‘L’:"‘M.“\ [ B aYatat

L

FORE FRICTION LOSS (HL) IS CALCULATED AS

Q
bt
0
0

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE.

o}
0
0
é

womn

(&)

oNOs O BB

WO O

A FUNCTION OF

SEE DOCUMENTATION FOR

TYPE= 1 TARGET:=

7133.60 ELREA:=
1.62
.0
.000
¢}

7135.67
407 .2
.050

4

KRATIO

TYPE= 1 TARGET=

7140.90 ELREA=

7137.67 .15
1353.1 .0
.080 . 000

0 0o

= r300~

1050
1254
1387
1400

Gr—g O

0.

1108
1328
1408
1585

wout—~9 O

L-BANK ELEV
R-BANK ELEV
S8TA
ENDST

OLOSS
TWA
ELMIN
TOPWID

1169.999
100000.00
.00

.0
. 000
.00

.00 7133,

.0 100900.
7128.80 1019.
150.27 1170.

3.34

1514.999
100000.00

3.13
24.4
.000

.00

.88

6.0
7134.00
290.61
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3302 WARNING: CONVEYAMCE CHANGE

leJuLal 14:50:51

CRIWS
QAROB
VROE
XLOBR

CWGSEL
QCH
VCH
XL.CH

SECNO DEPTH
G QLB
TIME vLoB
SLOPE XL.OBL

5470 ENCROACHMENT STATIONS: .0
ASSUMED NCN-EFFECTIVE,

7141.85 .00
4200.0 .0
.00

66G.

3495 OVERBANK AREA

84.000 4.85
4200.0 .0

.15 .00 4.34
.005805 750. 480.

*SECNO 85.000

3470 ENCROACHMENT STATIONS= .0

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE.

.00

.0
.00

550.

7144.81
4200.0
3.01
540.

25.000 4.41
4200.0C .0

.20 .00
.004448 540.

XSECNO 8¢ .000
3470 ENCROACHMENT STATIONS:= 0
3495 OVERBANK AREA ASSUMED NON~EFFECTIVE,

86.000 5.39 7146.69 .00
4200.0 .0 4200.0 .0
.00 2.63 .00

600.

.26
.002441 S10. 580.

*SECND 87.0C0
WARNING :

3302

3470 ENCROACHMENT STATIONG= .0

16JULIL 14:50:51

CWSEL
QCH
VCH
XLLCH

DEPTH
QLos
vLo8
ALDBL

SECNO
aQ

TIME
SLOPE

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,

6.15 7147.75 .00
.0 4200.0 .0

.00 3.83 .00
250. 300. 300.

87.000
4200.0
2

.28
.006149

*SECNG 88.000

3301 HY CHANGED MORE THAN HVING

ENCROACHMENT STATIONG= .0

OVERBANK AREA ASSUMED NON-EFFECTIVE,

W3SELK
ALOR
XNL
ITRIAL

1705.C
ELLEA=S -
.00

.0
.000
7

1953.0
ELLEA=
.00

.0
. 000
3

CONVEYANCE CHANGE OUTSIDE OF ACCEPRPTABLE RANGE,

1421.0

WSELK
AL OB
XNL
ITRIAL

ELLEA=
.00

.0
.000
2

1205.0
ELLEA=

TYPE= 1

TYRPE= 1

7144.95

TYPE=

TYPE= 1

7147.98

TYRE= 1

OUTSIDE OF ACCEPTABLE RANGE. IIIRATIO H

TARGET=
7145.50 ELREA=

7142.14 .29

767.8

Ne
. 060 . 000
o] 0

TARGET =
714%.00 ELREA=
.14

1393.9 .0
.000
0

.070
0

1 TARGET=
7150.50 ELREA=

7146.80 .11

1594.1 .0
.070 .000
o] 0

KRATIO =

TARGET=

HY
AROB
XNR
ICONT

7152.40 ELREA=
.23
1097.9 o]

.060 000
) 0

TARGET=
7150.70 ELREA=

OLOSS
TWA
ELMIN
TOPWID

L-BAMK ELEY
R-BAMK ELEY
3STA
ENDST

1704 .99

100000.00

2032.997
100000.00

.72
7.1
.000
.00

1952.999
100000.00

1.83
77.0
.000

.00

.02
20.5
7141 .30
395.28

L-BANK
R-BANK
3STA
ENDST

0L05S
TWA
ELMIN
TOPWID

100000.00

1.16
86.3
L0002

.00

7152.40
100000.00
1028.03
1421.0C

1204 .997
100000.00




233.000 52 .00 7132.99 .28 4,94
4200.6G 1C21. 92.5 23.2 . 99,2
.31 JREas] .69 L1090 .QEO A Nelels)
.008952 : 3 0 C .00
KGECNGO R%9.000
3470 ENCROACHMENT STATIONGS= . 593 TYPE:= 3 1338.999
3495 DVERSANK AREA ASSUMED NON-EFFECTIVE, ELLEA 7158.20 ELREA= 100000.00
89 .000 5.71 7156.81 .00 . 7157 .56 N 4.49
4200G.C .0 4200.0 .0 . 606 .9 . 107.8
.33 .00 6.92 .00 . .0S50 . . 300
.006158 &30. 615. &30. 0 .00

KSECNO 90.000

3470 ENCROACHMENT STATIONG: .0 1342.0 TYPE: L TARGET:= 1341.999

5495 QVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7163.90 ELREA= 1000C0. 06
90.000 5.88  7163.48 .00 L00  7164.1L 63 &.49
4200.0 0 4200.0 0 0 €58.4 . 126.0

.37 .00 6.33 .60 000 050 . 000
.009691 870. 840. 850. 4 o .00

L6JuUL?1 14:50:51

DEPTH S WEELK OLGES L-BANK

QLos ; ALOB TWA R-BANK
vLo8 XNL ELMIN SSTA

XLosL ITRIAL , TOPWID ENDST

*¥SECNO 91.000
3470 ENCROACHMENT STATIONS= .0 1265.0 TYPE= 1 TARGET= 1264 .999
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7172.80 ELREA= 100000.00
91.000 6.62 7166.82 .00 .00 7167.78 .95 3.&3 .03

3650.0 0 3650.0 .0 .0 465.7 .0 125.4 33.9
.00 7.84 .00 .000 .050 .000 .000 7160.20

.38
.007737 420. 420. 420. 1 6} 0o .00 86.87

*SECNO 91.500
%470 ENCROACHMENT STATIONS= .0 1286.0 TYPE= 1 TARGET= 1285.999
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7172.10 ELREA= 100000.00
91.500 7.28 7167.98 .00 .00 7168.63 .65 .67 .18

3650.0 3650.0 .0 .0 564.6 .0 . 126.8 34.2
.39 .00 6.46 .00 .009 .058 .008 .000 7160.70

.004538 120. 120. 120. .00 91.13

¥SECNO 92.000
3302 WARNING: CONVEYANCE CHANGE QOUTSIDE OF ACCEPTABSLE RANGE, KRATIO = .53

3470 ENCROACHMENT STATIONS= .0 1387.0 TYPE= 1 TARGET= 1386.999
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7170.40 ELREA=S 100000.00
$2.000 4.08 7170.48 .00 .00 7171.57 1.09 2.89 .04

3650.0 14.7 3635.3 .0 6.5 433.7 0 130.2 35.0
.40 .26 8.38 .00 030 .050 .000 .000 7166.40

.015566 300. 290. 330. 4 0 0 .00 155.90




b

Q-:'\zo 97,000 .

II0T WARNING: COMVEYANCE CHANGE DUTSIDE OF ACCERTABLE RANGE. KRATIO

leJuL? L 14:30:51

SECMO DERTH CWEEL CRIWS WOEL K Ei HY

a QLos QcH QROB ALOB acH AROB

TIME VLOB VCH VROE XNL KNCH HNR

SLOPE ALOSL XLCH XLOBR ITRIAL ID< ICONT
3470 ENCROACHMENT STATIONS= .0 1674.0 TYeE= 1 TARGET=
3495 OVERSANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 717&.10 ZLREA=

93.000 5.74 7174.04 .00 .00 7174.84 .79

3650.0 .0 3650.0 .0 .0 510.7 .0

.41 .00 7.15 .00 .00 .0&0 . 000
L007334 350. 310. 230. 2 a o]
l6JuLal 14:50:51

Tl SECOND PROFILE
Tz S00-YR @ - &.800 CF3 BELOW COAL CREEK, 6.000 CFS ABQOVE
73 CRYSTAL RIVER

J1  ICHECK ING NINV IDIR STRT METRIC HVING
J2 NPROF IPLOT PRFVS XSECY XSECH FN ALLDC
18
16JUL9L 14:50:51
SECMO DEPTH CWSEL CRIWS WSELK EG HV
Q QL o8 QCH QRCB ALOB ACH AROB
TIME vLog VCH VROB XNL XNCH XN
SLOPE X054 XLCH XLOBR ITRIAL IDC ICONT
*PROF 2

IHLEQ = L. THEREFCORE FRICTIGN LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR

DETAILS.

CCHY= 600 CERV:= .100

*SECNO 82.000

3470 ENCROACHMENT STATIONS:= .0 1170.0 TYPE= 1 TARGET=

3495 OVEREBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7133.60 ELREA=
82.000 7.20 7136.00 .00 7136.00 7137 .44 1.44
6800.0 1485.9 5314.1 .0 134.6 576.9 .

.00 11.04 9.21 .00 .020 L0580 .000

.0083510 1050. 995. 1050. 0 0 ¢}

kSGECNOQ 83F.000
z30] HY CHANGED MORE THAN HVING

3625 20 TRIALS ATTEMPTED WSEL .CWSEL
3710 W3EL ASSUMED EASED ON MIMN DIFF

 EANLAME AN AT AT O T AT T AN - ~

[ e T - 1 TAMAAETT -

1.46

HL
YOL
WTN
CORAR

1673 .999

LOO0CN .00
3.09 .18
133.4 35.9
.C0C 718,30
.00 106 .23
=] WEEL
7136.0
IBW CHNIM
HL oLQO8s
vou TWA
WTN ELMIN
CORAR TOPWID
1169.999
100000.00
.00 .00
.0
.000 7123.30
.00 151.81
1et a4 men

0L0SS
TWA
ELMIN
TOFWID

.0 100000.00

L-BANK ELEV
R-BANK ELEY




PR A A R A1 o LV I R | S oL
3493 QVERBANK AREA
33.000 .30 7
&500. 0 .0
27 .0
.0015%3 LiQ0.
*SECNO 34.000

3302 WARNING:

CONVEYANCE CHANGE QUTSIDE

14 =

140.90
5800.0
3.87

3470 ENCROACHMENT STATIONS=

14JULI)

(ST nig]
— M
OX O
om 2
m [}

3495 OVERSANK AREA ASSUMED NON-EFFECTIVE,

34 .000
6800.0
.12

.005517

*SECNO 85.000

14:50:51

DESTH
QLosg
vLOB
XLOBL

£.16 7

CWSEL
QeH
VCH
XLCH

143,16
&800.0
5.13
680,

3470 ENCROACHMENT STATIONS=

85.000
6300.0
.16
.003998

*SECNQO 86.000

5.61 7
.0

.00
540.

146.01
6800.0
3.51
540.

3470 ENCROACHMENT STATIONS=

3495 OVERSANK AREA ASSUMED NON~EFFECTIVE,

86 .000
63800.0

.21
.002482

*SECNO 87.000

6.61 7
e

.00
510.

147.91
6800.0
3.27
580.

3470 ENCROACHMENT STATIONS=

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE.

87.000
6800.0

P

Ut

0051

16JUL9L

m
3 O
Z
O

=Dy
-
[Ehy

oim
m

‘ ‘rk»:[zwo 38,000

7.31 7
.0
.00
250.

14:50:51

DERTH
QLos
vL0o2
XLOBL

148.91
6800.0
4.37
30C0.

CW3EL
QCH
VCH
XLOH

L

ASSUMED NON-EFFECTIVE,

7L37.3

Q¢

O

el
120D

.00
.0
.00
660 .

.0

3495 DVERBANK AREA ASSUMED NON-EFFECTIVE.

.00
.0
. Q0
550.

.0

.00
.0
. QO
600.

.0

.00
.0
.00
300.

CRIWS
QR0OB
VROE
XL03

[ PR IO

ELLEA= 7140.70 ELREA=
00 Tl41.13 23
S0 1755.¢ .
D00 .0S0 200
30 14 )
OF ACCEPTARLE RANGE KRATIO =
1705.0 TYPE= 1 TARGET=
WSELK 25 HY
ALCB ACH ARG
XNL XNCH AN
ITRIAL IDC ICONT
ELLEAS 7145.50 ELREA=
.00 7143.57 i
L0 1324.9 .0
000 .0&0 [s]s]e]
4 o} G
2033.0 TvpE= 1, TARGET=

ELLEA= 7149.00 ELREA=
.00 7148.20 .13
.0 1937.0 .0
000 .070 .000
3 0 o]
1953.0 TYPE:= L TARGET=
ELLEA= 7150.50 ELREA=
.00 7143.08 .17
.G 2077.9 .0
.000 .070 000
3 0
1421.0 TYPE= 1 TARGET=
ELLEA= 7152.40 ELREAS=
.00 7142.21 .30
.0 1554.9 .0
.000 .060 Qo0
2 0
WSELK £G HY
ALOB ACH ARCS
XL KNCH XA
ITRIAL inc ICONT

L.20 15.95
32.8 5.1
LQ00 713400
.0C 294.00
.54
1704 .399%
Hi OLQES
YOL TWA
WTN ELMIN
CORAR TOPWID
100GCC0.00
2.42 .02
57.9 10.5
.000 7137.00
.00 279.1%9
2032.999
100000.00
2.50 .13
78.1 15.1
.000 7140.40
.00 455.54
1952.999
100000.00
1.86 .02
104.8 20.8
.000 7141.30
.00 398.07
1420.999
10C000.00
1.11 .01
117.3 23.5
.00C 7141.40
.00 395.22
HL 0L0%S
VoL TWA
WTN ELMIN
CORAR TOPWID

714G.70
100000 . 0¢
1221.00

15135 .00

L-BANK

ANK

ELEV

SLEY

D3TA
ENMDST

H

o~

[ 8}

n
QoL
DO 0

714%.00
100000.00
1577.46
2033.00

7150.5
100000.00

1554.93

1953.0C

7152.40
100000.0C
1025.73
1421.00

L-BANK ELEV
R-EANK ELEY
S3TA
ENDST




i?fgg -

HY AT 1 THAN HY INS ‘

WARMIMG:  CONVEYANCE CHANGE OUTSIDE ; 3 IGE,  KRATIO

ENCROACHMENT STATIOND= .0 208 .1 I TARGET:=
OVERBANK AREA AZSUMED NOM- [E = 7150.70 ELREAS=

5.000 &.11 7183.21 . 7154.59 1.38
6800.0 463.1 5336.9 Lt i . 550.8 .0
25 2.93 Q.74 1 et .000
1Q O

.OL10 650. &55. 500 . B 5

*SECND 89.000
3301 HV CHANGED MORE THAN HVINS

3302 WARBNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO

3470 ENCROACHMENT STATIONS= .0 39. TYPE= 1 TARGET
34975 OVERBANK AREA A3ZSUMED NON-EFFECTIVE. 7158.20 ELREA=
8% .000 7.50 7158.¢0 .00 .0 7159.28 .68
6300.0 954.5 5845.5 .0 .G 822.6 .0
.28 2.08 7.11 .00 . . 0350 . 000
.0050s52 630. 515, 6£30. o 0
*SECNO 9C.000
3470 ENCROACHMENT STATIONG= .0 1342.0 TYPE= 1 TARGET=
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7163.90 ELREA=
90.000 6.85 7164.45 .00 .00 7165.20

5

680C.0 &44.3 6$1585.7 .0 1%6.7 858, 3 0]
3 4.11 7.17 [010] .060 .080 .000

4 o]

.31 .
. 008953 870. 840. 850. o

-
I

16JUL?1 14:56:51

SECNO CWSEL WGELK
Q =} ALOB

TIME ANL
SLOPE XLOBL ITRIAL
*SECNO 91.000
3301 HY CHAMNGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS= .0 1265.0 TYPRE= 1 TARGET=
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7172.80 ELREA=
91.000 7.73 7167.93 .00 .00 7169.67 1.74

6000.0 .0 6000.0 .0 .0 567.2 .0
32 .00 10.58 .00 .000 .050 .000
2 o] 0

PR
.012110 420. 420. 420.

*SECNG 91.500
3301 HY CHANGED MORE THAN HVINS

3302 WARNING: CONVEYAMCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO =

3470 ENCROACHMENT STATIONS= .0 1286.0 TYPE:= 1 TARGET:=
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 7172.10 ELREA=

1204, 257
100000.00
5.2
135.
.00 7
o]

1.48

1538.999
L0000 .CO

4.27

180.0

.000 7
.00

1341.999
100000.00
5.91
172.4

. 000 7
.00

HL
VoL
WTN
CORAR

1264.999
100000.00
4.37
180.0

. 000 7
.00

1.55

1285.979
100000.00

11

27 .3
147 .10
L77.06

-

31.2
151.10
301.86

.01
36.9
157.60
279.71

oLOSS
TWA
ELMIN
TOPWID

.10
38.7
160.20
93.49

71Z0.
100000,
1027.
12G4.

71E8.¢
100000.¢

1024.

1326.

7183.
100000.
1047.
1327,

L-BANK ELEV
R-SANK ELEV
58TA

ENDST

7172.808
100000.00

1171.51

1265.00




31.800 9.332 7170.03 .00
S000. 10 .0 &000.0 .0
L33 .00 7.86 .00
.005045 120. 120. 120.
XSECND 92.0CC
3470 ENCROACHMENT STATIONG:= .0
3495 OVERBANK AREA ASSUMED NON~EFFECTIVE.
92.000 5.70 7172.10 .00
6000.0 717.3 5282.7 .0
.34 S5.24 8.24 .00
. 009330 300. 290. 330.
16JUL9L 14:50:51
SECNO DEPTH CWSEL CRIWS
2] QL.oB QCH QRrOS8
TIME vLOo8 VCH VROB
SLOPE XLOsL KLCH XLOBR

*SECNO 93.000

3301 HVY CHANGED MORE THAN HVINS
3470 ENCROACHMENT STATIONS= .0
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,
93.000 6.61 7174.91 .00
6000.0 .0 6000.0 .0
.35 .00 9.9z .00
.012010 350 310 280.

1
PROFILE FOR STREAM CRYSTAL RIVER

.00 7170.99 .96
.0 763.3 .0
.000 .050 .000
3 0 o]
1387.0 TYPE= 1 TARGET=
ELLEAS= 7170.40 ELREA=
.00 7173.08 .98
136.9 6d1.2 .C
.030 .050 .000
4 e} 0
WSELK EG HV
ALOB ACH AROB
XNL XNCH XNR
ITRIAL IDC ICONT
1674.0 TYPE= 1 TARGET=
ELLEA= 7176.10 ELREA=
.00 7176.44 1.53
.0 604.7 .Q
.000 050 .000
2 0 e

PLOTTED PGINTS (8Y PRIDRITY) E-ENERGY.W-WATER

7129. 7139. 7149.

CUMDIS

ELEVATION
SECNO

32.00 0.
100.
200.
300.
400.
500.
6C0.
700.
800.
900.
1000.

1100.

1200.

1300.
1400.
1500.
1600.
17GC0.
1800C.
1900.

2000.

2100.
2200.

2300.
2400.
2500.

2400 .

L WE.
L WE.
L WE.
LW E
L WE
LWE

]

Hi

84 .00

©
[}
Q
(&)

00000000 O0O0N00: DODOOOOOOOHH
-
z
m

M

XXX

7159.

XIXIXX

.85 . A7
181.3 39.0
.000 7160.70
.00 100.5S
1386.79%
100000.00
2.0% .00
187.0 40.2
.00 7L66.4
.Q0 271.99
HL OL0OSS
VoL TWA
WTN ELMIN
CORAR TOPWID
1673.999
100000.00
3.31 .06
192.0 41.7
.000 7168.30
.00 111.05

7172

160000 .
11es.

1286

L0

o0

5
.00

L-BANK
R-BANK
S8TA

7176.
100000.
1559.
1670.

ENDST

mm
Fam
< <

PAGE

SURFACE, I-INVERT,C-CRITICAL W.S. ,L-LEFT BANK ,R-RIGHT BANK,M-LOWER END STA

7169.

7179.

7189.

7199.

7209.

7219.

NODWODVIODINDDADVVDDODDDNVNDIDNVIOD

15
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33.00
18JuL9l 14:50:51

THIS RUN EXECUTED 16JULTL
KA KA TR K KKK KKK K KKK RO K KKK R R KKK K
HEC-2 WATER SURFACE PROFILES

Yersion 4.6.0; February 1991
KK K K K ALK K K K KK K KK K KK KKK SKOK 2K K 3K KKK K KK KK K

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

JUN 91 CORPS-NEW X-SECS
SUMMARY PRINTCUT

v
[&]
-
D

DIFKWS  PERENC TOPWID

m
o

SEGNG Q 3 3EL° CRIWS

£2.000 4200. . . . 7134.05
82. 6800. 5.00 .00

3. 4200. . . . .00
3. 6800. . . .90 7137.36

674 .0= .00 150.27
Laq™ . .00 .00 151.81

.67 .00 .00 290.61
.13 .00 .00 274,00

.14 .00 .00 273.79
.57 .00 5.00 279.19

.95 .00 .00 447 .40
.20 .00 .00 455.54

-

NN GO

N

84. 4200. . . .85 .00
84, 6800. 80. 57 . 5.16 .00

85. 4200. . . .81 .00
85. 4800. . . .01 .00

86. 4200. . .3 .69 .00 5.80 .00 3.00 375.28
&800. . 1.3 .91 .00 .08 .00 .00 398.07

AOBD AW GO

e i S T N
H
Gs CRN O W

NN NN N N
~0 NN
NO U = 090

win b
e

(1]
o st

gyt

4200. . . .75 .00 .98 .00 .00 332.97
SB800. . . .71 .00 .21 .00 .00 395.22

Lt i el ) T ot S SN

Q0

PREVAVEN “m ~e me faTal ~o =A e




LU EF-AWIw L

L0060 $800.00

i~
-
Wi
&n

3%.000 4200.00
3%.060 63800.00

~1=d
——
uren

30,000 4260 .00
30.000 £800.00

91.000 3650.00
QL.000 6000.00

91.500 3650.00
91.500 6000.00

[ Sy RN

SN |
o
o0

AN
=
oo
O~

-

~1 0.
(=i

16JULTL 14:50:51

SECMNO Q i S CRIWS DIFKWS PERENC TOPWID

92.000 3650.00 70. . . .00 . . .Q0 1387.00 155.790
92.000 &000.00 LA . . .00 5. .00 1387.00 271.99

93.000 3650.00 . .3 . .00 . .00 1674 .00 106.23
$3.000 6000.00 . . L .00 5. .00 1674 .00 111.0%

16JULTL 14:50:51

SUMMARY OF ERRORS AND SPECIAL NOTES

CRITICAL DERPTH ASSUMED

CONVEYANCE CHANGE OUTSIDE ACCERTABLE RANGE
WSEL ASSUMED BASED ON MIN DIFF

20 TRIALS ATTEMPTED TO BALANCE WSEL

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OQUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 82.000 PROFILE=
WARNING SECNO= .000 PROFILE:=
CAUTION SECNO= 83.000 PROFILE=
CAUTION SECNO= . PROFILE=

WARNING SECNO= . PROFILE=
WARNING SECNO= . PROFILE=

WARNING SECNO= . PROFILE=
WARNING SECNO= . PROFILE=
WARNING SECNO= . PROFILE=

NN NE RN P

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= . PROFILE=
WARNING SECNO= . PROFILE®=

-

WARNING SECNQO= . PROFILE=

16JULIL

FLOODWAY DATA.  JUN §1 CORPS=-NEW X-SECS
PROFILE NO. S

FLOODWAY WATER SURFACE ELEVATiON
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE
AREA VELOCITY FLOODWAY FLOODWAY

—
NNOOUNDDELILBND

N0 NU R B GIUNI—O O
= OPReNYOON 0O
P A T b S Sl el S e B )
O OQWFRPIRNNURO

=X 3
E,DiCOLﬂiI)P\I\JCOGLnO




APPENDIX C

CROSS SECTIONS (EXISTING CONDITIONS)
(Pages 1 to 12)

® CROSS SECTIONS (ENCROACHED CONDITIONS)
(Pages 13 to 24)




Crnss-seet Lon e,

Jue 91 CORPS HUM
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b e




JUE S 0PSB
Coerss-sae Lo B, T

(R T

7 R—

7160-

E7155-
1

Ly -

[‘[II]IlII'TIII;I‘I’I"1_I|ISIl[l-ll‘Ill|l]II!]IIII"I]|([[II1];[]T"T“]
1000 . e 114,00 1290 . e 1435 D 15600 . (30 1725 .00 1870 .00

Digstancem




7170
T165-..

E7160-
i :

=
wy7155-
& '
1 ,
i 7150-
] --
I i
7145-

7140-

JUM 91 CORPS-MHEW #-SECS

S - L DBE

Wﬁwr:
“4.1.—';..11 fTrlllllll[lll|||r1|1l!ll1|IIIIlI[Il[Il|IIII[IIFIITIII‘IIT1|

100G, Do 1153 .33

4R, D 161333 1766 .67 19200, 1

(LR R

1306 .67




JUM 91 CORPE-MEM MW-SECS
i

Cross-saect o 55, D0

TIT5

7170-

Ev165-
1 1

E .
V16
i .
.& ]
17155
]
.lﬂ] .y |
i 1500

7145-

T 1) e At llllllw e A I

106G . (3G 1193 .33 1366 .67 R=tainmN e 133 1966 .Y 21600, B

Distanere




JUM 91 CORPE-MEM W-5ECH
Crnss-sect lon B, GEE

BT, B——

71704

E2165-
1 :

v 7160+

7150-
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FLOOD INSURANCE STUDY FEMA 37

Guidelines and Specifications
for Study Contractors

:

FEDERAL EMERGENCY MANAGEMENT AGENCY
P Federal Insurance Administration

September 1985




Floodways are not delineated in coastal high hazard areas (Zones V1-30, VE,
and V). The computation of floodways on rivers in coastal flood plains should
be based on the 100-year flood discharge and elevations of the rivers only and
should terminate at the boundary of the V1-30, VE, or V zone or where the mean
high tide exceeds the 100-year flood elevation from a riverine-only €£flood,
whichever occurs further upstream.

The Study Contractor shall begin to coordinate all floodway determinations
with State and community officials as early as possible. Where the flood
plain is entirely contained within one community, the location of the floodway
is negotiable and should be coordinated with the State Coordinating Agency,
the community, and the CCO. This negotiation shall not be a reason for delay
of the FIS. If the Study Contractor is unable to arrive at a final floodway
determination prior to the final community coordination meeting, the floodway
shall be determined as described above.

Floodways adopted from an earlier FIS normally should not be revised in re-
studies. For streams identified for restudy, the Study Contractor should
evaluate the existing floodway configuration to assure that it meets accept-
able surcharge 1limits under present conditions. Where surcharge limits are
exceeded, the floodway should be expanded. However, the floodway normally
should not be reduced in size'or changed in configuration. The exception
would be where specific structural measures or channel improvements signifi-
cantly reduce flood discharges. or elevations within the community. In any
event, the PO shall be notified in writing when the Study Contractor has de-
termined that a floodway revision is justified. =

Where a new floodway configuration is established during a restudy, the sur-
charge, when combined with the cumulative effects of encroachments that have
occurred since the original floodway was established, should not exceed the
allowable maximum. This is necessary to avoid the cumulative effects of en-
croachment over time, which would occur if the allowable surcharge was applied
to existing conditions each time a new floodway was developed.

ggvaluation of Local Flood-Control Structures

When local flood-control structures are to be considered in the FIS, the

fStudy Contractor must obtain concurrence from the PO on how such structures
are to be analyzed.

The following paragraphs describe procedures for evaluating earthen riverine
levees. Procedures for evaluating concrete dikes, floodwalls, seawalls, and
other structures shall be coordinated with and approved by the PO.

In evaluating the ability of levee systems to provide protection against the
100-year flood, the following criteria and procedures shall be used.

(1) Ownership. Privately owned, operated, or maintained levee systems will
not be considered unless the community has a legal responsibility to assure
operation and maintenance. Levees for which the community, State, or Federal

government has responsibility for operation and maintenance will be considered
provided that the criteria discussed below are met.

2-13




(2) Freeboard. A minimum levee freeboard of 3 feet shall be necessary, with
an additional 1 foot of freeboard within 100 feet of either side of structureg
within the levee or wherever the flow is constricted, such as at bridges. aj
additional 0.5 foot above this minimum is also required at the upstream end,
tapering to the minimum at the downstream end of the levee.

(3) Field Inspection and Maintenance. The Study Contractor must make a field
inspection to verify that the levee appears structurally sound and adequately
maintained. Certification from a Federal agency, State agency, or a regis-
tered professional engineer that the levee meets the minimum freeboard cri-
teria above and.that it appears, on visual inspection, to be structurally
sound and adequately maintained may be used in lieu of a site-specific inspec-
‘tion by the Study Contractor. -Levees that have obvious structural defects, or
that are obviously lacking in proper maintenance, will not be considered.

(4) Internal Drainage. Where credit will be given to levees providing 100-
year f£lood protection, the adequacy of interior drainage systems will be eval-
uated. Areas subject to flooding from inadequate interior drainage behind
levees will be mapped using standard procedures. Often, shallow flooding
zones (A0 or AH), or Zone AE, may be applicable in these instances.

(5) Human Intervention and Operation. In general, levee evaluation shall not
consider human intervention (e.g., capping of levees by sandbagging, earth-
fill, or flashboards) for ‘the purpose of increasing a levee's design level of
protection during an imminent flood. Human intervention will only be accepted
for the operation of closure structures (e.g., gates or stoplogs) in a levee
systen designed to provide at least 100-year flood protection, including ade-
quate freeboard as described earlier. Wwhere levee closures are involved, FIa
must review and approve the operation plan prior to the Study Contractor's
assumption that protection against the 100-year flood does exist.

The Study Contractor shall bring the need for such review and approval to the
attention of the PO as soon as possible. Where review and approval cannot be
obtained by the PO in sufficient time to avoid a delay in study submittal, the
Study Contractor shall proceed with the study under the assumption that such
protection does not exist.

(6) Analysis. For the area protected by a levee (inside) providing less than
100-year protection, the base flood elevation shall be computed as if the
levee did not exist. For the area outside of such a levee, the elevations to
be shown are those obtained from either the flood profile that would exist at
the time levee overtopping begins or the profile computed as if the levee did
not exist, whichever is higher.

This procedure recognizes the increase in flood elevation in the unprotected
area that is caused by the levee itself. This procedure may result in flood
elevations being shown as several feet higher on one side of the levee than on
the other. Both profiles should be shown in the study report and labeled as
"before levee overtopping" and "after levee overtopping," respectively.  Sep-
arate Floodway Data Tables should be prepared for each side of the levee, and
these tables should be adequately labeled. The FIRM work map should show
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a line, running along the levee centerline, separating the areas of different
pase flood elevations.

Floodways will be delineated at the landside toe of mainline and tributary
levees that are credited on a map. This will assure that communities will
properly regulate development on the outside of the levee, which may jeopard-
jze the levee's integrity or effectiveness.

(7) Certification. During the course of a FIS, when the Study Contractor
determines that an area of a community has no special flood hazards because it
is protected by a flood-control structure, the Study Contractor must obtain
from the agency responsible for the structure a written statement that the
structure is properly designed, constructed, maintained, and operated to pro-
vide protection from the 100-year flood. This certification must be accom-
panied by copies of the applicable operation and maintenance plans and for-
warded to the PO for approval as soon as possible.

(8) Exception Procedures. FIA will accept certification from another Federal
agency that an existing levee system is designed, constructed, maintained, and
“.operated to provide protection against the 100-year flood in lieu of the spe-
cific requirements of items (2), (3), and (5) above. Under certain circum-
stances, FIA may also grant exceptions to the above requirements or approve
alternate analysis techniques. The Study Contractor must obtain written ap-
proval of all such exceptions or alternate analyses from the PO before pro-
cee@ipg. : , '
1
2-8 FLOOD INSURANCE RATE ZONES

To assist the insurance agent in determining actuarial flood insurance rates
for specific properties, each community studied is divided into flood risk
zones that are based on the flood plain boundaries determined in a FIS. Areas
within the 100-year flood plain boundary are termed Special Flood Hazard
Areas; areas between the 100- and 500-year flood plain boundaries are termed
Areas of Moderate Flood Hazard; and remaining areas above the 500-year flood-
ing are termed Areas of Minimal Flood Hazard.

The areas are subdivided into flood risk =zones according to the following
criteria:

Zone A

Zone A is the flood insurance rate zone that corresponds to the 100-year flood
plains that are determined in the Flood Insurance Study by approximate meth-
ods. Because detailed hydraulic analyses are not performed for such areas, no
base flood elevations or depths are shown within this zone.

Zone AE

Zone AE is the flood insurance rate zone that corresponds to the 100-year
.flood plains that are determined in the Flood Insurance Study by detailed
methods. 1In most instances, whole-foot base flood elevations derived from the
detailed hydraulic analyses are shown at selected intervals within this zone.
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BANNER

CONSULTING ENGINEERS & ARCHITECTS

BANNER ASSOCIATES, INC.
2777 Crossroads Boulevard
Grand Junction, Colorado 81506
(303) 243-2242

FAX (303)243-3810

April 2, 1991 ’ Rspen Goloracio 1611
. (303) 925-5857

Mr. Tom Newland

Assistant County Manager

Pitkin County

530 E. Main st.

Aspen, CO. 81611

RE: REDSTONE LEVEE SURVEY
PITKIN COUNTY, COLORADO

Dear Tom:

In accordance with our agreement for services, we have
completed the as-built cross sections for the Redstone Levee
project. Enclosed for your use and submittal are the following
items:

Field notes stamped and signed by a Colorado Registered
Professional Land Surveyor.

A computer point plot showing the cross-sections and the
closed traverse.

A computer print out showing the coordinates for the
cross—-sections and traverse.

Two marked up blueprints of the original flood study
showing the major cross-sections in plan view.

The major cross sections were taken as close as practical to
the previous sections. Due to the existence of structures and
improvements, exact replication was not possible in all instances.

Please feel free to contact me with any comments or questions.
Thank you for the opportunity to work with you on this project.

Sincerely,

Robert E. Daniel, Jr., P.E.

Aspen Projects Director
BANNER ASSOCIATES, INC.

Enclosure
RED/clk
wp-doc\8053-23.ab
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APPENDIX F

REPORT ON INSPECTION OF NON-FEDERAL LEVEE




Corps of Engineers, Sacramento District
REPORT ON INSPECTION OF NON-FEDERAL LEVEES
Location of Levees: Crystal River, Redstone, Pitkin County,
Colorado

Date of Inspection: May 17, 1988

Corps of Engineers Inspection Team Members:

Nick Mezei, Planning
Ken Finch, Hydrology
Joe Sciandrone, Soil Design

The Corps of Engineers team accompanied Messrs. Tom Newland,
Land Use Engineer and Flood Plain Administrator, and Larry Lang,
Colorado Water Conservation Becard, to a levee site on the Crystal
River in Redstone. John Cook of Emergency Management also
accompanied the inspection team in the field.

The levee was inspected to determine its potential
eligibility for participation in the Federal levee rehabilitation
program and to review the adequacy of levee maintenance, using
new guidelines derived from Public Law (PL) 84-99. This report
presents the inspection findings. A template showing Corps of
Engineers guideline criteria for levee side slopes and crown is
attached, along with a pamphlet describing the PIL 84-99
rehabilitation program. No past Assurance Agreements have been
signed with the Corps of Engineers.

The levee, which primarily protects a residential and
commaercial area from a 100-year event, is on the right side of
the Crystal River at Redstone. FEMA, however, has not accepted
the 100-year protection because of the lack of freeboard through
portions of the levee system. The levee extends about 2,200 feet
downstream from approximately the confluence of the Crystal River
with Coal Creek. About 1,550 feet of levee at the upstream end
was originally built at the turn of the century. In 1985, as a
result of flooding to six houses and street ponding, the county
consJdructed an additional 650 feet of levee and enlarged the
original levee. At the upstream terminus, the levee has been
enlarged and widened and serves as a small community park. At
the park, the levee has a 37-foot crown width, 1V on 2H landside
and waterside slopes, and an average height of 3.2 feet. A
surface sample of the embankment showed levee material of
primarily poorly graded sand (SP). About 230 feet downstrean,
the levee section has a 10-foot crown width and 1V on 2H landside
and 1V on 1.3H waterside slopes.

The inspection“revealed that the levee systen does not meet
minimum PL 84-99 rehabilitation guideline criteria. Of the
additional 650 feet, one segment, by the old railroad bridge




abutment, cannot provide protection for a 10 percent occurrence,

- and other downstream segments are not engineered for density or 4.
geometry. In addition, vegetative growth and a utility pole
obstruction exist on the levee crown througn the downstream
portions of the system. Animal burrows and erodible waterside
slopes are present throughout the system. Heavy vegetation areas
on the levee side slopes and crown need to be cleared.

In order to classify the levee as eligible for future
Federal rehabilitation assistance under PL 84-99, the following
~ improvements and maintenance are needed:

a. The sponsor should complete the levee system by
providing an engineered levee system in the downstream 700 feet
of the existing protection system.

b. Animal burrows and erodible waterside slopes need to be
addressed by the sponsor. Engineered armoring would be
appropriate throughout the system.

c. Levee crown depressions and soil mounds need to be
leveled.

Should Pitkin County, sponsor of this levee, desire to
participate in the PL 84-99 levee rehabilitation program, it will
be necessary to notify the Emergency Management Division in
writing at the address below when the deficiencies noted are

L corrected. The guidelines also require that (1) a public agency, .

L such as your office or a local agency, act as the sponsor and
request the assistance; (2) cost sharing of 20 percent local (80
percent Federal) will be assessed when any future levee
rehabilitation assistance is approved; and (3) a new assurance
agreement with the Corps of Engineers will be developed and
signed by both parties before any emergency rehabilitation work
is undertaken.

Any questions regarding this report may be directed to Jerry
Kanenaga at (916) 551-2539.

U.S. Army Corps of Engineers

Sacramento District

Emergency Management Division
650 Capitol Mall

Sacramento, California 95814

Enclosures




17 Hay 1938

REPORT ON INSPECTION OF NON-FEDERAL LEVZES
COLORADO

Subject: Crystal River, Redstone, Pitkin County, Colorado

On 17 May 1988, a Planning/Engineering Division team consisting of
Kenneth Finch, Hydrology; Joe Sciandrone, Soil Design; and Nick Mezei,
Planning Division, inspected a levee site on the Crystal River in Redstone.
The levee inspection was accomplished in response to a letter dated 14 January
1988 from the Colorado Water Conservation Board. No past Assurance Agreements
have been signed with the Corps of Engineers.

The team accompanied Messrs. Tom Newland, Land Use Engineer and Flcod
Plain Administrator, and Larry Lang, Colorado Water Conservation BRoard.
Pitkin County, the sponsor, operates and maintains this levee. John Cook was
also present in the field. Dorothy Cornell, Planning Division, coordinated
wlth the team in preparing the inspection reports. This report has been
prepared as a result of the inspection.

1. Background. The Crystal River, which originates near Redstone at McClure
Pass, 1s a tributary to the Roaring Fork River. The Roaring Fork River enters
the Colorado River at Glenwood Springs. The Town of Redstone is located on
Highway 133 about 28 miles from Glenwood Springs. The levee on the right side
of the Crystal River extends about 2,200 feet downstream from the confluence
with Coal Creek. About 1,550 feet of the levee at the upstream end was

iginally built at the turn of the century. 1In November 1985, about six

ouses were flooded and ponding occurred in the streets. As a consequence, in
1986 and 1987 the county constructed an additional 650 feet of levee and
enlarged the original levee. The levee is intended to protect a residential
and commercial area from a 100-year event. FEMA has not accepted the 100-year
protection because of the lack of freeboard through portions of the levee
system.

2. Field Reconnaissance. Information on hydrologic and hydraulic
characteristics of the Crystal River at the subject site was obtained from the
Colorado Water Conservation Board and the Sacramento District. Criteria used
for the inspection is derived from Public Law (PL) 84-99 Rating Rehabilitation
Guidelines and additional rating guidelines developed within the Sacramento
Dlstrict. Two soil samples were obtained from the levee embankment at the
approximate l3cations shown on Enclosure 1. Other enclosures include
photographs at the subject site (Enclosure 2), a levee inspection checklist
(Enclosure 3), a soils report (Enclosure 4), a typical cross section of the
levee (Enclosure %), and a plan view of the levee (Enclosure 6).

3. Field Inspection. The upstream portion of the levee is tied into high
ground at the approximate location where Coal Creek enters into the Crystal
River. The downstream end of the levee currently ends as a spur, sufficiently
downstream of structures to preclude backwater flooding.

At the upstream terminus, the levee has been enlarged and widened and
serves as a small community park. The area in the center of the levee 1is




passable for malntenance, as tables and benches were set to the sides. 1In the
park area, the crown also contains sprinklers for the park. The waterside of
the levee near the confluence with Coal Creek is riprapped with rocks up to

3 feet in diameter, most of which are rounded or semi-rounded and not keyed
together. The riprap appears to serve as erosion protection against the
inflows of Coal Creek. Redstone Boulevard parallels the river approximately
100 feet to the east of the river. The levee crown exhibits unevenness due to
mounds of gravel and cobbly material, and at other places depressions exist.
The fines in the levee fi11l at the toe on the waterside have been washed out
in many places where no armoring exists. The Pitkin County representative
stated that it is the sponsor's intention to riprap the entire levee system in
the near future. Vegetation along the upstream 1,500 feet of the levee occurs
only at the toe of the landside and on the land behind it. The slope of the
levee appears to be about 1V on 2H on the waterside. Downstream of the first
1,500 feet there is a segment of levee about 100 feet long by an old bridge
abutment, and this levee segment 1s totally covered with vegetation; no
vehlcular access is possible. 1In addition, in this segment a utility pole is
located in the crown with a guidewire going to the edge of the riverbank.
Downstream from this 100-foot section of old levee, there exists about a
300-foot section of piled material which is riprapped. It is the intention of
Redstone, Pitkin County, to convert this into a true levee section acceptable
for PL 84-99. Some minor seepage comes through this fill material during high
flows. The last 250 feet of levee, constructed by the Soil Conservation
Service, consists of an earthen mound that gradually blends into the existing
riverbank. Thls earthen mound 1is overgrown by brush on the landside which
covers the crown and makes 1t impassable. It is the intention of Pitkin
County to convert this earthen mound into an engineered levee and tie into
high ground at the nearby rallroad embankment. .

4. Levee Embankment. The upstream reach of the levees at the park was
assessed to have a typical section of a 37-foot crown width, 1V on 2H landside
and 1V on 2H waterside slopes. Average levee landside height is 3.2 feet.

The surface sample of embankment material consists of primarily poorly graded
sand, approximately 75 percent medium to coarse grained sand, approximately

15 percent rounded gravel to 2-inch size, approximately 10 percent low
plasticity fines, and scattered cobbles to 6 inches. Enclosure 4 is a
complete description of the soil sample. From the crown to about two-thirds
down the waterside slope, animal burrows and volds were present between some
of the cobbles. Erosion was along the waterside slope where there are cobbles
and boulders. The landside crown and waterside slope have grass cover.
Approximately 230 feet downstream, the typical levee section was assessed to
have a 10-foot crown width and 1V on 2H landside and 1V on 1.3H waterside
slopes. The embankment material samples at the typical section are similar to
the upstream levee. Thls levee section 1s not stable because of extensive
waterside slope erosion. The combined slope steepness and erodibility of the
material at flow velocities greater than 5 fps makes the slope unstable. The
lower portion of the levee reach constructed by the Soll Conservation Service
had seepage at the landside toe. At the downstream end of the levee,
approximately 1 to 2 gpm seeps through the levee fill into the adjacent land
fi11 operation. The seepage could be the result of large size material with
volds around the material in the embankment, which indicates a lack of
densification in the embankment material.

5. Hydrology/Hydraulics. The Crystal River, a tributary of Roaring Fork
River, lies in west central Colorado near the Continental Divide. It has its '

2




headwaters in the Elk Mountains and is bounded by the Gunnison River basin to
the south and Roaring Fork Biver to the south. E£levations range from about
7,200 feet to over 14,000 feet. The terrain is steep with occasional
low-lying valleys aleng the river. Vegetaticn consists of alpine meadows and
alpine forests of spruce, pine, fir, aspen, and grasses. The basin has an
area of 229 square miles at Redstone. Snowmelt floods are the principal
source of major floods. Thunderstorms can be a cause of major floods over a
smaller area, such as in July 1951 when the flow reached 1,280 cf's. The
largest kncwn flood was the June 1949 flcod, a snowmelt event with 3,960 cfs.
The stream at Redstone just downstream of Coal Creek is very steep at about
0.007 feet per foot. The channel is generally clear, with an "n" valve of
0.03 for floodflows. The flow velocities in the channel can averaga 11 to 16
feet per second. The level of protection 1is limited by a low levee section in
the center of the system that results in less than protection to the 10
percent level of reoccurrence. If this section of levee is raised consistent
to the rest of the system, the degree of protection would be increased above
the 10 percent chance level. The final level of protection determination will
require more detalled data and a backwater computation.

6. Conclusions. Due to the following deficiencies, this levee system does
not meet the minimum PL 84-99 Rehabilitation Guideline criteria.

a. The levee system contains a segment which cannot provide protection
for a 10 percent occurrence.

The levee system has segments which are not engineered for density or
geometry.

Vegetative growth and a utility pole obstruction exist on the levee
crown through the downstream portions of the system.

Animal burrows and erodible waterside slopes exist through the system.

Heavy vegetation areas in the levee side slopes and crown need to be
cleared.

Depression areas in the levee crown need to be filled with compacted
material and bladed to a uniform elevation throughout the entire levee
system.

7. Recommendations. It is recommended that the owner-sponsor be informed
that his levee syjtem does not meet the minimum PL 84-99 criteria.
Improvements and maintenance needed to classify the levee as eligible for
future Federal rehabilitation assistance under Public Law 84-99 include the
following:

&. The sponsor should complete the levee system by providing an
engineered levee system in the downstream 700 feet of the existing
protection system.




b. Animal burrows and erodible waterside slopes need to be addressed by
the sponsor. Engineered armoring would be appropriate throughout the ‘
gystem. .

¢. Levee crown depressions and soil mounds need to be leveled.
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U.S. ARMY CORPS OF ENGINEERS
SACRAMENTO DISTRICT

NON — FEDERAL LEVEE INSPECTION CHECKLIST

———— —_—
Assurance No. Applicant Date. of Inspection:

PiTe 18 Cog i TY - £-47-38

Levee Location ‘Stream Name

Redshre, o CRYSTAL KRivER

Levee Surface Erosion

Slope Stability

Animal Burrows

“ﬂ/A“"““*i::*.;f—' =T |

ol




o -

INSPECTION CHECKLIST CONTINUED

qy/Debris

' Fences

Crossings

Total: AR,M or U

-Rating Code Description: .. -
A - Qcceptaélé';3" No immediate work required.

M — Minimally Acceptable A deficient condition exists which
needs to be improved by the owner/

sponsor.

U — Unacceptable Items Items which may render the levee
ineligible for'rehabilitation under
PL 84-99 unless immediate corrective
action is taken by owner/sponsor.

R —
.__—-.U_L’-ni WL__{MM.&{MIZD?:ZLA@— W_ceja.,‘-é*ip___-.a |

EE‘S,LJ'AJ:‘.-(__LA_.&‘ G ‘_’/7_&_5__-_4________; _______ —

_é___i-:x.‘l.:.fm_{l_‘_\‘..___,{_(.&cga.

5»__m @mg}_tsoﬁ

Inspector’s Signature

Date




REPORT ON INSPECTION OF NON-FEDERAL LEVEES
REPAIRED UNDER AUTHORITY OF PL 84-99

SOIL CLASSIFICATION - EMBANKMENT MATERTIALS

Date: Ma\{ 17,

Assurance Mo. Applicant: Town ot Redelare

Stream: County: Pldveia

Site No: ] Lt. Bank: Rt. Bank: /

Soil Sample No: \ Depth: AD- 1.7

Identification based on visual examination and manual tests:

FOORLY BRADED sAND [/ =p)\: Ora\]/\ Sy AD0C DY .
o ~N J /o 1

1= %2 Yoo A e A COAacCsg Srofned Sar\AJ\ nP?ro%'

-

\= % T'Ouﬂcled Sfa\fe’l +o Z—\ach r\:z,?__/, GPProx_-

10 % \ow ‘D‘\Os-\f{c:-\—u L lne s . S e avece A ceblble s
]

Y - lneh glim e,

Remarks:

TNe. samole  wios  dnken  asp-  the soer/"

3

ables  oreseqtd eoM?\:n% decoe. .

NOTE: Classification based on visual examination and identification (ASTM D
2488-84) of disturbed samples taken with a 2-inch auger or post-hole digger to
depths indicated above. The embankment material is assumed to be homogeneous
throughout the levee section and the soll samples taken are assumed to be
representative of the entire levee section at the location of the test hole.
All bore holes were backfilled and tamped to approximate original density.
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