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STATEMENTS

The attached drainage plan and report were prepared under my direction and
supervision and are correct to the best of my knowledge and belief. Said
drainage report has been prepared according to the criteria established by the
City for drainage reports and said report is in conformity with the Master
Plan of the drainage basin. T accept res jhility for any 1liability caused
by the negligent acts, errors, or omi; ’B&§“E‘ part .in preparing this
report, ; ;

N e

TylexD. Smart, P.E.
Manager-Hydraulics
GREINER ENGINEERING SCIENCES, INC.

PR YIS 3. e

The Developer and/or his repfesentat;%e'ﬂas read and will comply with all the
requirements specified in this drainage report and plan.

G T S

d Representative
Development Corporation
55 N. Union Boulevard
Colorado Springs, CO 80918

City of Colorado Springs:

Filed in accordance with Section 15-3-906 of the Code of the City of Colorado
Springs, 19'0 as amended.

=T De/t:

< ‘,'/ Qoeorhons of App'ie. 7

FLOODPLAIN STATEMENT

Portions of this site ‘are located within the existing floodplain of Sand Creek
Main Tributary. With the construction of the channel proposed in this report,
the future floodplain will be within the channel. The existing FEMA flood-
plain areas will be protected by the construction of the channel and by over-
lot grading which will raise the lowest floor elevation of building structures
at least one foot above the calculated 100-year water level.

Y

Tyle®/D. Smart, P.E.
Manager - Hydraulics
Greiner Engineering Sciences, Inc.
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DESIGN REPORT FOR PROPOSED
1.47 MILES OF CHANNEL IMPROVEMENTS
' FOR SAND CREEK

IN THE CITY OF COLORADO SPRINGS

Job No. 5197501
January, 1986

PURPOSE OF STUDY

The purpose of this report is to present the results of the final design for
the first phase of channel improvements for Sand Creek through the Stetson
Hills Development. Design criteria, design assumptions and design calcula-
tions are presented. Reference is made to the "Stetson Hills Subdivision -
Sand Creek Channel” Construction Drawings, Sheet 1 of 26 through Sheet 26 of
26, for detailed design information. Cost estimates for the proposed improve-
ments are also presented at the end of this report.

LOCATION AND DESCRIPTION OF AREA

The Stetson Hills Subdivision is located in Sections 17, 18, 19, 20, 29 and
30, Township 13 South, Range 65 West of the Sixth Principal Meridian, City of
Colorado Springs, El Paso County, Colorado. The location of the site is shown
on the Vieinity Map (Figure 1, Appendix). The proposed Colorado Springs Ranch
Subdivision is located adjacent to and south of the site. Sand Creek flows in
a southerly direction through the center of the site. The stream location and

‘the general development plans for the site area are shown on Figure 2 of the

Appendix. The improvements to Sand Creek for this phase of the work will con-
sist of the channelization of the southerly 7760 feet of the stream from the
south property line of Stetson Hills to Bridlespur Boulevard.

The existing slope of the Sand Creek channel in this area varies from approxi-
mately 1.0 percent in the lower reaches to 1.5 percent in the upper reaches.
Under existing conditions, the stream is intermittent, normally flowing only
during and after times of precipitation. The channel area, for the most part,
consists of slightly silty to silty sand overlaying claystone and sandstone
bedrock. The overburden soils vary in depth from about 2 to 5 feet with some
portions of the channel bottom being eroded down to bedrock. Several sand-
stone outcrops occur along the channel banks in the vicinity of the Barnes
Road crossing. ’

Based on the soils borings and soils investigations completed for the design,
the bedrock in the site area consists of claystones, siltstones and sand-
stones of the Denver Formation. The southerly portion of the alignment is
underlain by mostly sandstones and siltstones, while the northerly portion of
the alignment is underlain mostly by claystones and siltstones. The extent of
the rock types is, however, highly erratic both in the lateral and vertical
directions. The claystones and siltstones are described as being medium to
very hard and the sandstone being very hard. The thickness of the weathered
bedrock zone below the soil layer varies, but was generally estimated to be
only a few feet thick. Most of the bedrock was estimated to be rippable with

a D=9 ripper.
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DESIGN FLOWS AND HYDROLOGY

The peak flows for the 100-year 24-hour storm for fully developed basin condi-
tions were used for the design of the Sand Creek channel improvements. Hydro-
logic analysis for the Sand Creek basin has been performed in the "Sand Creek
Master Drainage Drainage Planning Study” (Reference 2) and in the "Master
Drainage Study for Stetson Hills" (Reference 3). Drainage basin parameters,
rainfall data and computed existing condition and developed condition flows
are presented in the above studies. The computed peak flows in the two stu-
dies differed slightly at the common design points. The discharge profiles
for the reach of Sand Creek under consideration are shown in the Appendix
(page 3A). To be conservative, the higher 100-year peak flows from the stu-
dies were used for the design of the channel improvements. The 100-year
design flows used were: :

South property line to Barmes Road Q100 = 7660 cfs
(Station 0+00 to Station 21+00)

Barnes Road to West Tributary Qio0 = 7080 cfs
(Station 21+00 to Station 30+27)

West Tributary to East Tributary ‘ Q100 = 5900 cfs
(Station 30+27 to Station 48+27)

East Tributary to Bridlespur Boulevard Q100 = 5600 cfs

(Station 48+27 to Station 77+60)

DESIGN CONCEPTS AND CONSIDERATIONS

The concept proposed for this design is to realign Sand Creek by regrading the
channel to eliminate the sharp existing curves. The channel bottom, based on
the test borings, will be located in bedrock for most of the length except the
lower 500 to 700 feet which will be located in sandy material. Based on the
soils investigations, the bedrock was determined to in the rippable to margi-
nally rippable range for excavation purposes. The erosive resistance of the
bedrock 1is highly variable ranging from erosive soft weathered claystones to
durable sandstones. The channel side slopes are proposed to be lined with
riprap for erosion protection. The riprap slope lining will be keyed into the
channel bottom 2 to 3 feet in rock cut areas. The 3-foot depth will be used
in high velocity areas such as at the bottom of drop structures. In areas of
sandy material, the riprap slope lining will be extended down below the chan-
nel bottom a minimum of 5 feet or to bedrock if the depth of the material 1s
less than 5 feet. The channel sideslopes will be 2.5 horizontal to 1.0 verti-
cal.

The proposed channel slope is 0.90 percent except for the lower approximately
315 feet where the slope will be 1.10 percent to match the proposed channel
slope of the Colorado Springs Ranch development. The proposed channel will
have a flat bottom with a width of 100 feet for the design flows of 7080 cfs
to 7660 cfs and a width of 75 feet for the design flows of 5600 cfs to 5900
cfs. Except for the steeper slope and the sand bottom area in the lower



- reach, the flow in the channel will be subcritical for flows up to and includ-

ing the 100-year design flows. Supercritical flow will occur only in the
lower reach. Flow depths for the design flows for the major portion of the
channel (suberitical flows) will range from 5.8 to 6.0 feet and flow veloci-
ties will range from 10.7 to 11.2 feet per second. The calculated Froude Num-
bers for these depths were approximately 0.85 to 0.86. 1In the lower reach of
supercritical flow (lower 700+ feet), flow depths will rauge from 4.7 to 5.0
feet with velocities of 13.6 to 14.5 feet per second and Froude Numbers of
1.13 to 1.24. _Normal depth calculations and rating tables for the channel
sections are enclosed in the Appendix.

Drop structures are proposed along the channel alignment to maintain the de-
sign slopes. A U.S. Bureau of Reclamation baffled chute drop is proposed up-
stream of the Barnes Road bridge. The baffled chute is used to make up the
7.5 foot grade change between the channel invert at the bridge and invert of

" the upstream channel. The baffled chute was designed per the Bureau of Recla-

mation criteria (Reference 10). The channel slope was reduced to 0.60 percent
for a short distance upstream of the baffled chute to provide better hydraulic
entrance conditions to the chute. The remaining drop structures will consist
of sloped drops ranging from 2 feet to 3.5 feet high. All the drops are as-=
sumed to be located in bedrock. Because the durability of the bedrock is un-
known, especially under the high velocities occurring at the drops, concrete
lining is proposed through the drops and riprap 1s proposed along the channel
bottom downstream of the drops. A concrete sill is proposed at the grade
break in the sandy soil reach just upstream from the south property line. The
s111 is used to prevent degradation and meandering of the channel in this
area.

A 12-foot wide multi-use trail will be constructed at the time of the chaunnel

construction. The trail will consist of 8 inches of gravel and will be lo-
cated along west side of the channel in a 25-foot wide easement. Access to
the trail will be provided from the future streets of the adjacent develop-
ments and from the adjacent park areas to be constructed. The location of the
access points will be determined at the time of final design of these facili-
ties. Several side tributaries will join the Sand Creek channel through this
area. Design of the side tributary channels is not included in this contract
and is to be done by others. Approximate locations of the tributary channels
are shown on the plans. The trail crossings of the side tributaries will also
be designed at the time of tributary channel design. Temporary grading and
swales will be provided at the existing confluences of the side tributaries to
provide drainage to channel.

The Barnes Road bridge, which is presently under construction, is the only
crossing proposed for this reach of channel. A bridge or culvert will be de-
signed in the future for the Bridlespur Boulevard crossing. The Barmes Road
bridge was designed to provide no obstruction to the flow in the channel. The
channel bottom width through the bridge was reduced to 75 feet and the 12-
foot, multi-use trail was passed under the bridge. The trail was located 3.5
feet above the bottom of the channel to provide for passage of low flows with-
out flooding the trail. The clearance between the low chord of the bridge and
the trial was designed to be 8 feet.

The veloeity of the 100-year design flow will be 14.3 feet per second which
will prevent sedimentation around the bridge area. Riprap will be placed

-3 -
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along the wingwall on the upstream and downstream sides to prevent erosion.
The area directly under the bridge is protected by concrete aprons toedowned
to bedrock.

In the interim period, the proposed channel grading will be tied iInto the
existing channel at the upstream and downstream limits of construction. In
the future, the downstream end of the channel will connect with the proposed
channel to be constructed by the Colorado Springs Ranch Development. The
channel will be transitioned from 100 feet wide to 75 feet wide at the lower
end to match the width of the proposed Colorado Springs Ranch channel. The
downstream channel is proposed to be constructed with soil-cement slope lin-
ing. The soil cement lining 1is to have 1:1 side slopes, but per discussions
with Simons, Li & Associates, the soill cement side slopes will be transitioned
to 2.5:1 to match the upstream riprap lining at the junction.

DESIGN CRITERIA AND HYDRAULIC CALCULATIONS

Design criteria set forth in the City of Colorado Springs "Subdivision Policy.
Manual"” were used for this design. Where applicable, the recommendations pre-
sented in the "Sand Creek Master Drainage Planning Study"” were followed.

The channel was sized to convey the 100-year developed flows. The channel
side slopes will be 2.5 horizontal to 1.0 vertical and will be lined with rip-
rap. The riprap will be keyed into the bedrock 2 to 3 feet through rock cut.
areas and will have a toe-down depth of 5 feet or down to bedrock in sandy ma-
terial areas. A minimum freeboard of 25.0 percent of the calculated 100-year
flow depth (but not less than 1.0 foot) is to be provided for the channel
length.

"Flow depths and velocities were computed using Manning's Equation for the

channel reaches with constant cross-sections and slopes. The U.S. Corps of
Engineers HEC-2 computer program was used to compute the depths and velocitiles
through channel transitions and the direct step backwater method was used to
estimate the flow profiles through sloped drop structures. All calculations
are included in the Appendix.

Manning's roughness coefficients used in the calculatious were .045 for rip-
rap, .035 for rock cut areas, .022 for sand bottoms and .015 for concrete lin-
ing. Composite values for the channel sections based on the flow depth and
the above values were used in the calculations.

The riprap for the channel side slope lining was sized using the computed
100~year flow velocities and the riprap sizing chart from the "Subdivision
Policy Manual". - The riprap size was checked using the tractive force method
detailed in the Corps of Engineers Design Manual "Hydraulic Design of Flood
Control Channels" (Reference 8). The riprap thickness used were two times the
diameter of the specified size for sizes 6-inches through 12-inches and 1.5
times the dilameter of the specified size for sizes larger than 12-inches.
Gravel bedding material and filter fabric is to be placed under all riprap in
soll areas.

The velocities downstream of the sloped drops range from 20 to 22 feet per

second and would require riprap sizes and thicknesses too large to be practi-
cal. Since the drops will be located in bedrock, a 24-inch grouted riprap

- -
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will be placed downstream of the drops. If deep sandy conditions are en-
countered, the size of the downstream riprap will be increased to 30-inches.

CONCLUSIONS

The purpose of this report is to analyze and document the improvements for the

~lower 7760 feet of Sand Creek through the Stetson Hills Subdivision. These
improvements will straighten the channel, stabilize the side slopes and con-
fine the 100-year flows within the improved channel. Detailed design informa-
tion for the channel improvements are included in “Stetson Hills Subdivision -
Sand Creek" Construction Drawings, Sheet 1 of 26 through Sheet 26 of 26.

Because the area of construction contains bedrock near the ground surface and
because the bedrock is highly variable in composition and extent, the exact
subsurface conditions are not known. During construction, the channel profile
‘may need to be modified and the number and location of drops may be changed to
facilitate comstruction and reduce cost. The basic design considerations as
 presented in this report will still apply.

The Federal Emergency Management Agency (FEMA) review process will begin soon
after approval of these Construction Plans 1s received. No development of
land within the existing 100-year floodplain can begin until the channel im-
provements have been completed and the floodplain is officially amended by
FEMA.

Coordination 1s presently taking place with the U.S. Corps of Engineers for
the mitigation of the loss of wet land areas due to the channel construction.

This design report and construction plans are submitted for review and approv-
al.

Prepared by: v"&lﬂg[ %’ %{.

Leroy L¥ Ciani, P.E.
Project Engineer

Reviewed by: f%ﬂ%ﬂz— °\:0

Tyler’D. Smart, P.E.
Manager - Hydraulics

LLC:1d
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Page 1 of 1
Greiner Engineering Sciences, Inc.
Denver, Colorado

ENGINEER'S COST ESTIMATE

Project:

Location:

Job Number: 5197501

Date: January 24, 1986
Item

PUBLIC STORM FACILITIES

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11,
12,

Excavation (unclassified)
Excavation Rock

12-inch Riprap

18=inch Riprap

24-inch Riprap

Grouted 24-inch Riprap
Granular Bedding Material
Filter Cloth

Baffled Chute Structure
Concrete Check Structures
Concrete — Sloped Drop Structures
Class 4 Base Course Material
(multi-use trail)

SUBTOTAL
CONTINGENCIES (10%)

TOTAL

PRIVATE STORM FACILITIES

WN =
¢ o

18-Inch Riprap -
Granular Bedding Material
Filter Cloth

SUBTOTAL
CONTINGENCIES (10%)

TOTAL

STETSON HILLS SAND CREEK CHANNEL
‘Sand Creek Channel between South Property Line and Bridlespur
Boulevard in Stetson Hills Subdivision (7760 LF)

Quantity Unit
109,400 CY
220,800 CcY
17,650 CY
4,080 CcY
4,480 CY
8,410 CY
2,300 CY
17,000 SY
- LS
- LS
17 EA
2,210 CY
1,478 CY
450 CY
2,014 SY

Unit Total

Price Price
2,00 $ 218,800.00
6.00 1,324,800.00
30.00 529,500.00
30.00 122,400.00
35.00 156,800.00
75.00 630,750.00
20.00 46,000.00
2.00 34,000.00
- 88,800.00
- 7,600.00
8,700.00 147,900.00
16.00 35,360.00

$ 3,342,710.00

334,271.00

$ 3,676,981.00

~sV eV

20.00

2.00

$ 44,340.00

9,000.00
4,028.00

$ 57,368.00

5,736.80

63,104.80




a Y « = 0w
CITY OF COLORADO SPRINGS

] , The “America the Beautiful” City )

- DEPARTMENT OF PUBLIC WORKS CITY ENGINEERING INSPECTIONS (303) 578-6782

) 105 WEST COSTILLA P.O. BOX 1575
‘ COLORADO SPRINGS, COLORADO 80901

l January 27, 1936

— .
TO WHOM IT MAY CONCERN: *(Correction Of December 16, 1985 Letter, Please Note Correction Below
. The City of Colorado Springs Council at the December 10, 1985 meeting approved the
1 drainage basin fees for 1986 as follows:
’1 CODE BASIN 1985 DRAINAGE 1985 BRIDGE % OF - 1986 DRAINAGE 1986 BRIDGE
| # NAME FEE/ACRE FEE/ACRE INCREASE FEE/ACRE FEE/ACRE
| 01 SAND CREEK $4,794.00 $400.00 5% $5,034.00 $420.00
1-02 SPRING CREEK $3,695.00 - 5% $3,880.00 $ -0-
- 03 'TEMPLETON GAP *$2,436.00 - . 27.00Q 5% *$2,558.00 $ 28.00
04 DOUGLAS CREEK $4,300.00 $ 99.00 5% $4,515.00 $104.00
05 19TH STREET $1,403.00 : 5% $1,473.00 - $ -0-
06 POPES BLUFF $1,427.00 $243.00 5% $1,498.00 $255.00
07 CAMP CREEK $ .790.00 _ 5% $ 830.00 5 -0-
108 PETERSOH FIELD  $3,612.00 $209.00 5% $3,793.00 $219.00
109 SOUTH ROCKRIMMON  $1,675.00 5% $1,759.00 $ -0-
10 PULPIT ROCK - $2,361.00 - % $2,479.00 $ -0-
11 ~ DRY CREEK $2,030.00 e 5% $2,132.00 § -0-
; 12 HORTH ROCKRIMMON  $2,142.00 : 5% . $2,249.00 $ -0-
13 COTTONWOOD CREEK  $3,136.00 $144.00 5% $3,293.00 $151.00
~14 ~com--e-MISCEL LANEOQUS $2,601.00 - ' o $2,925.001 - § -0-
{{15 . MESA ‘ © $2,230.00 5% %917 52534200~ $ -0-
116 21ST STREET $2,143.00 . 5% $2,250.00 $ -0-
17 BEAR CREEK $1,379.00 $129.00 5% $1,448.00 $135.00 .
] 118 SOUTHWEST AREA $4,665.00 - 5% - $4,898.00 s -0-
19 WINDMILL GULCH $4,265.00 $117.00 5% $4,478.00 $123.00
20 BLK. SQUIRREL CK. -$4,782.00 $660.00 : $4,782.00 2_ $660.00

L{FOOTNOTES: 1 Miscellaneous fee is computed as a simple average of all
- - studied basins

l ‘ 2 New fee, approved by the Drainage Board on 11/21/85, no
- ~ increase proposed for 1986

[' ' THE FEE CHANGE IS EFFECTIVE JANUARY 1, 1986

}Sincerely,

7 DBV
Gagy;EgE:aynesé?y«f
City Engineer

GRH/jgk

cc: DeWitt Miller, Director of Public Works
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A\ Culbertson Canal Wasteway 3.3 after
of 75 c.f.8. in May 1959.

Robles-Casitas Canal between Sta. 294 and Sta. 298 with
500 c.f.s. discharging into Santa Ana Creek. Waves
in canal section occasionally splash over top of canal
concrete lining.

a discharge-

F1GuRE 136.—Performance of prototype structures.

another. The baffie piers prevent undue accelera-
tion of the flow as it passes down the chute. Since
the flow velocities entering the downstream
channel are relatively low, no stilling basin is
required. The chute, on a 2:1 slope or flatter,
may be designed to discharge up to 60 ¢.f.s. per foot
of width, and the drop may be as high as struc-

" turally feasible. The lower end of the chute is

constructed to below stream-bed level and back-
filled as necessary. Degradation or scour of the
stream bed, therefore, does not adversely affect
the performance of the structure. The simplified
hydraulic design procedure given in the numbered
steps refers to Figure 140. More detailed expla-
nations have been given in the text.

Simplified Design Procedure

1. The baffled apron should be designed for the
maximum expected discharge, Q.

2. The unit design discharge q=% may be as
high as 60 c.f.s. per foot of chute width, W. Less

severe flow conditions at the base of the chute
exist for 35 c.f.s. and a relatively mild condition
occurs for unit discharges of 20 c.f.s. and less.

3. Entrance velocity, V;, should be as low as
practical. Ideal conditions exist when V,=

Yzq—5, Curve D, Figure 125. Flow conditions

are not acceptable when V,=3gq, Curve C, Figure

125.

4. The vertical offset between the approach
channel floor and the chute is used to create a
stilling pool or desirable V; and will vary in indi-
vidusa] installations; Figures 103, 105, 107, and
109 show various types of approach pools. Use
a short radius curve to provide a crest on the
sloping chute.__Place the first row of baffle piers

close to the top of the chute no more than 12

inches 1n elevation below the crest.

et ety




Stilling action of bloc'ks.is most effective for small
' discharges.

A small amount of riprap provides excellent protection
to foot of chute.

F16oRE 137.—Frenchman-Cambridge Meeker Eztension Canal Wasteway, Sta. 1777+18. Discharge about & c.f.s., design
discharge 269 c.f.s.

5. The baffle pier height, H, should be about
0.8 D, Curve B, Figure 125. The critical depth

2
on the rectangular chute is D,= . gg_’ Curve A,

}

should not be less than recommended. The
height may be increased to 0.9 D, Figure 125.
6. Baffle pier widths and spaces should be

equal, preferably about 3/2 H, but not less than

Baflle pier height 1s not a critical dimension but

Estimated discharge 15c.f.s. per foot width (half capacity).

North Branch Wasteway Channel, Picacho Arroyo System, Rio Grande project.

F1GURrE 138.—Baffled chute ma-y produce channel aggradation rather than scour.

H. Other baffle pier dimensions are not critical;

Channel after flood—material was deposited rather than
scoured.
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Baffle piers 18" high and 18'’ wide—18'/ spaces. Row spacing, 6’0’’.

Chute 9’ wide and 90’ long—2 : 1 slope. Training walls 5’ high.

F1GuRe 139.—Kopp Wasteway on the Main East Canal, Michaud Flats project, Idaho, discharging 25 c.f.s. (one-third
capacity).

suggested cross section is shown. Pa
width 1/3 H to 2/3 H, should be placed against
the traming walls In Rows 1, 8, 5, 7, 6tc., alter-

nating with spaces of the same width in Rows
2,4, 6, etc. ' B

7. The slope distance (along a 2:1 slope) be-
bween rows of baffle piers should be 2 H, twice the
bafHle height H. When the baffle height is less
than 3.feet, the row spacing may be greater than
2 H but should not exceed 6 feet. For slopes
flatter than 2:1, the row spacing may be increased
to_provide the same vertical differential between

~Lows 8s expressed, by the spacing for a 2:1 slope.

8. The baffle piers are usually constructed with
their upstream faces qgrgaal to the chute surface;

however, piers with vertical faces may be used.
Vertical face piers tend to produce more splash
and less bed scour, but differences are not sig-
nificant. ’

9. Four rows of baffle piers are required to
establish full control of the flow, although fewer
rows have operatedvsucéessﬁ_l'_l}y. Additional rows

beyond the fourth maintain the control established
upstream, and as many rows may be constructed
as is necessary. The chute should be extended to
below the normal downstream channel elevation
as explained in the text of this section, and at
least one row of baffles should be buried in the
backfll.
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188 HYDRAULIC DESIGN OF STILLING BASINS AND ENERGY DISSIPATORS

FicUrE 140.—Basic proporiions of a baffled chute.

10. The chute training walls ‘should be three

times _as hich as the baffle piers (measured normal
to the. chute floor) to contain the main flow of

water and splash. It is impractical to increase
the wall heights to contain all the splash.
11. Riprap consisting of 6- to 12-inch stones

should be placed at the downstream ends of the
training walls to prevent eddies from working
behind the chute. The riprap should not extend
appreciably into the flow area. Figures 126 to
139 show effective and ineffective methods of
placement on field structures.
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g Y Y 2 2 22X XXX RN RS RS E SRR E A 20 A AL R 2 2

HEC2 RELEASE DATED _NOV 75 UPDATED MAY 1934
ER J’R = 01132;03’04105106

ROR C
MIDIFICATION <~ 5)151152’53155’55:56
LA N R N}

[(FZ XX RS ERRE R R AR N R REANE R R AN SR A B AR A 4

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

THIS RUN EXECUTED

ERRORS LIST

Lowen 7RAVs/TIor & Prop. Lt w <

17-MAR-36

10:54:28

Sypen cRiTicnl Rus)

100-YEAR FLOWS LOWER TRA

:'. -§SJMMARY PRINTOUT TA3LE 1590

SECND XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS £G 10K+*S VCH AREA .01k
“TT489.030  0.00  0.20 0.00 519,53  7660.00  523.78 " 525.07 528.39  97.26 17.48 470.16  776.70
, 140,020 49.00 0.70 0.00 518.99  7660.00 523.65 524.71 527.84 78.35 16.69 497.40  865.39
' 100.020 40.00 0.90 0.00 518.55 7660.00 $24.05 % 524.53 527.43 51.16 15.05 562.32 1070.97
e 64.020 36.00 0.20 0.00 518,16  7660.00 - 524.42 =" 524442 527.34 37.52 14.05 614.31 1250.50
"28.020  36.00 0.2 0.00 517.75  7660.00 523.70 ¢ 524,17 527.13 47.67 15.31  566.56 1109.40
30.000 58.00 0.70 0.00. 517.12  7660.00 522.65 7 523.59 526.75 62.66 16.71 481.91  967.72
" 76.020 ©6.00 0.00 0.00 516.61  7660.00 522.17 ° 523.16 526.44 63.92 16.96 471.67  958.13
122.030  46.00 0.20 0.00 516.11  7660.,00 521.76 5 522.74 526.13 63.54 17.09  465.13  960.97
180.030  58.00 '0.00 0.00 515.47  7660.00 521.05°" 522.19 525.72 68.58 17.59 449.40  924.97
250.020 70.00 0.20 0.00 514,70 7660.00 520.04° ' 521.39 525.16 79.50 18.40 429.08  859.09
7 '350.000 100.00 0.00 0.00 513.40 7660.00 518.75:°% 520.29 524,27 89.78 19.10 413.08 808.42




1?7~-MAR-80

SECNO
18%.0320
140,020
#———100.0230
» 64.020
b v oo 284020
30.030
L 26.000
122.030
180.320
250.020

" 350.030

10:564:15

Q
7660.00
7660.00

-7660.00
76060.00
7660.00
7560,00
7660.00
7650.00
7600.30
7660.00

7660.00--

T100-YEAR FLCWS LOWER TRA
SUMMARY PRINTOUT TABLE

159
CWSEL DIFWSP
523.78 6.00
523.45 0.00
524.35~- -~ 0.00
526,42 0.00
523.70 0.00
522.65 0.00

.522.17- . 0.00
521.75 0.00
521.95 0.00
520.04 0.00
518.75 — 0.00

DIFWSX

0.00
-0.13
0.40
0.37
-0.72
-1.05
~0.47
-0.41
-0.71
-1.01
-1.28

DIFKWS
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOPWID
121.25
118.32
116.00
113.80
106.75

99.42
94,48
89.58
86.15
85.68

85.31°

XLCH
0.00
49.00
40.00
36.00
36.00
58.00
46.00
46.00
58.00
70.00
100.00




1
:58:00

PAGE
08

16-HAR-56

FQ

0.000

ITRACE
0.000
0.000

THIS RUN EXECUTED
WSEL
550.000
CHNIM
0.000
0.000

7660.
18w
0.000
0.000

0.0
0.000

ALLDC
-1.000

HVINS

RITICAL RUN
METRIC
0.00
FN
0.000
0.000

1984
97501
EL DESIGN
E SUPER C
STRT
1. 0.000000
XSECV XSECH
0.000
0.000

IDIR
0.000
0.000

YUPDATED MAY

01,32,03,04,05,06
0.

PRFVS
0.000

NINV
0.000

03

53:
50,51,52,53,54,55,56
0.
IPLOT
0.000 .
ICOoPY
0.000

J8
INQ

0.

NPROF
1.000

=1.002

IHLEQ

HEC2 RELEASE DATED _NQV 76
ICHECK

ERROR CORR -
MODIFICATION -

164-MAR-86

31

200

~SOo
« "
Own~g
(a2 4

o0o
ooo
L asda¥l od

L]

NOO

Ora

Qo0
[elale]

oo

QOO0

oown
LN

0O~

000
QON

.« e
Oy
(X 275}

(o]l ]
oown

LI}
owneng
.t

ooo
oom
MO
e e e
own -y
~ 2

oo
oo
Ladalm]
KR}
oy
ey

noo
MO
OOnN
« o0
[@lal 4
[av 2N 4

oo
QOO

(g IX Jo )

oo
*>OMN
(g le=l

L B
owng

o

(S Ll
& x O

o000
(=]t ]

(elol=]

o000

oNo
L)

OO~

o000
oown

o00o

o0
oown

on

o000

[elela]
Moo

O3

oo0
000
~NOO
LN
coown
g

noo
Mon
00O

L)
Qe
[t 2% 4

noo
oaQo

ono

(o leleled
[elelele]
lelelile]

oonNO
~N

(olelele]
QoD

QOO0
(o]e]ele)]
NO—0N
v v e s

o000
ooQo
QOwo.
20 00
oonNO
~N

o000
QOO
OO0
L I I
oD
e

[wlolelel
o020
OO
e v
oo
"alX 4

alalele]
[»lelele
~ ot
LR I ]
OO

o O

Wnwooo

Y Ry I R R R R R R R AR R R R R R R R RN A RN A RN AR AR RN AR

e Y T Y YRS TSRS RS AR S AR A AR S A R AR AR AL A A RA SRR AN

T




e

- Il
—

2

PAGE
9

o000
o0
2 O0O—0
LI I
QONo

o0o00

OO000

—0—0
LI R I

onNo0o
o

:58:00
J.
6.
0.
22.

o8

14-MAR-86
2

[alale]
(ol

o000

o000
o0~

[olelel
[lele)
ooo
(I
oown
wn

o000
oo
MO~
* s e
O~
"ot 4

o000
o000
—O00
LRI
owvwn
[alat]

noo
MO0

OO0

" v
oOune
(At 4

"o
SO0
oo

¢« o0

(=X o)

[olele]
o000

oo

000
o000

(o]l

ono

oNgG
O

o00

Lal sl

o000

[=lole]

v e
owno
L alat]

olale)
oD

« o
[e]elw]
[Tat= 4

000
o000
[s]lele]
LI ]
[Tal’sle]
~nNey

[=iele]
onNng

"0
woo
N3

oo
jelale)

SO0

< e -~ - » 3 :z = =

B



i e s a s

14~MAR-86 J38:58:00

.'._ﬁ.._l.‘ﬁn.ﬁ.tttltﬁ"ttttl.ﬁ..ttttl.ttttit-itt.ttt.ﬁ.
. HEC2 RELEASE DATED _NQV 76 gPDATED MAY 1984
ERROR CORR - 01.22,03,06,05,06

. MIDIFICATION - 53151152753154155156

AN R AR AR AR R AR RN RAN A A ANR N AR R R RN AR AN AN ARk

NOTE~ ASTERISK (%) AT LEFT OF CROSS~SECTION NUMBER

o 100-YEAR FLOWS BARNS RD.

INDICATES MESSAGE IN SUMMARY

“~5JHNARY PRINTOUT TABLE 150
N SECNO XLCH ELTRD ELLC ELMIN Q
W[+ 2320.000  0.00  0.30  0.00  544.93  7660.00
"l 2295.000 25.00 0.90 0.00 544.73  7660.00
1« 2250.000 45.00 0.00 0.00 544.50 7660.00
o *v 2210.000 40.900 0.00 0.00 544.07 7660.00
A 2143.030 67.00  0.00  0.00  543.20  7660.00
"« 2077.030 66.00 0.00 0.00  S42.36  7660.00
" 2023.000 54.00 0.00 0.00 541.64  7660.00
1973.000 50.00 0.00 0.00  541.19  7660.00
v 1923.000  50.00  0.00  0.00  540.74 7660.00
1+ 1873.000 50.00 0.00 0.00 540.29  7660.00

»

[R—

CWSEL
$49.67
569.68
550.14
550.61 5%
548.45 %
548.47 W
547.03 53
545,432
S46.22 4%
545,77 8"

——

OFf

CRIWS

549.67
549.68
550.1¢4
550.61
549 .45
5648.53
547.92
546.69
546.22
545.77

O——

THIS RUN EXECUTED

JOO-YFAR Flew THRu QRanys NRonl ORIPAE

TARUSiTiom ~ Supch epilical Fhow Prefile. .

SR N
PA 5
14~MAR-86  08:53:17

ERRORS LIST

EG
552.07
552.04
552.70

553.59

552.68
551.58
550.87
549.84
548.77
548.32

10K «S

117.94

103.31
97.02
75.67

123.66
79.59

154.62

236.95
99.26
98.93

VCH

12.62
12.54
13.24
12.91

12.69
16.24
17.16
13.14
13.13

14.27

AREA

T 616.69

643.50
626.63

593.88

489.03
583,71
$01.97
470.58
622.78
623445

.01«
705.33
753.64
777.66
880.60
688.84
858.63
616.03
497.62
768.87
770.14



R A S A AR S S R S
14-MAR-86 08:58:90
T 100-YEAR FLOWS BARNS RO.
SUMMARY PRINTOUT TA3LE 150
SECND a CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
RS 2320.000 7600.00 549.67 0.00 0.00 -0.33 130.09 0.00
* 2295.030 7660.00 5649.68 0.00 0.01 0.00 142.27 25.00
L& 2250,030 -7663.00 .- 55014 - - 0,00 - 0.45 0.00 127.40 45.00
N 2210.020 7660.00 550.61 0.00 0.47 0.00 101.89 40.00
Yl .2143.020 7560.00 548.45 0.00 -2.15 0.00 108.05 67.00
|« 2077.000 7660.00 548,47 0.00 0.01 0.00 108.08 66.00
sl 2023.000 7660.00 - $47.03— — 0.00 “1.43 0.00 111.01 54.00
‘ 1973.030  7660.00 $45.63 0.00 -1.60 0.00 121.27/  50.00
t* 1923.000 7660.00 566422 0.00 0.78 0.00 127.39 50.00
|« 1873.000 7660.00 $65.77 0.00 -0.64 0.00 127.61 50.00
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14-MAR-86 08:47:57 PAGE 6
THIS RUN EXECUTED 14=-MAR-86 08:48:14
_.-t.ﬁtﬁi..tn.tﬁ.'t.'.t.t.t..l.i.i.iﬁtt.ttﬁ.hl.'...I- . .
MEC2 RELEASE DATED NQV 76 UPDATED MAY 1984 o
RO R o -071892402¢3458%50% 55, 56 —A0a-YEsR Flaws = IHAUL SANLE Ao4D
- , , BRIDEE AAnII TioA, = .
—‘v.tgﬁsﬁllekttﬁlt'tit:’.t..l:.ﬂ:.tllt:.ﬂ.tt..ttiﬁi.. F‘,” ’R:’F’Li ” _-&mrm
NOTE- ASTERISK (%) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST
100~YEAR FLOWS BARNS RD.
_SUMMARY PRINTOUT TABLE 150
‘ SECND XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS €6 10K»S VCH AREA 01K
»  1409.000 0.00 0.00 0.00  536.11  7660.00 541.59 S41.59 S4b.14 99.14 13.16 623.01  769.31
1419.000 10.00 0.00 0.00 $36.20 76560.00 541.70 541.68  564.26 98.58 13.12 626,17  771.51
1509.000 90.00 0.30 0.00 $37.01 7660.00 $42.83 58% 542.49-  545.07 80.79 12.34 665.87  852.21
1709.000 200.00 0.00 0.00 538.81  7660.00 S44.35 55 S44.29. 546.84 95.46 12.99 630,72 784.02
1973.030 264.00 0.90 0.00 541.19  7660.00 546.91 571 546,66 549,24 85.56 12.56 653.63 828.21
|« 2023.000 50.00 0.00 0.90 Se1.64  7660.00  567.92 o® 5647.92.  550.90 73.34 12.37 600.89  89h.44
= 2077.000 54.00 0.00 0.00 542.34 7660.00 S48.56 L' 548.56 551.50 64.74 11.56 $93.14  952.00
1+ 2143.000 66.00 0.00 0.00 $43.20 7660.00 549.48 ¥ 549.48 552.23 74.26 12,66 599.65  888.90
« 2210.000 67.00 0.00 0.00 $44.07 7660.00 S50.44 437 550.44- 553,36 93.51 14.10 576,70  792.15
2235.000 25.00 0.00 0.00 544.27 7660.00 $52.21 21 §50.21°  553.64 34.84 9.97 852.11 1297.69
2307.000 72.00 0.00 0.00 546,83 7660.00 553,17 % 549,63-  553.86 15.55 6.89 1204.79 1942.38

B O



I R A A S S G
14-MAR-86 28:47:57
(T100-YEAR FLOWS BARNS RD.
: SUMMARY PRINTOUT TABLE 150
‘ SECND a CWSEL DIFWSP
% 1409.000  7660.00 S41.59 0.00
1419,000  7660.00 541.70 0.00
L 1509,000 --7660.00 542,83~ 0,00 -
" 1709.030 7660.00 544.35 0.00
“lew. . .1973.000  7660.00 566491 0.00
|« 2023.000 7660.00 567492 0.00
"la——2077.000. - 7660.00 - 548456~ ~0.00
S« 2143.000  7660.00 549.48 0.00
|+ - 2210.000  7660.00  550.44 0.00
. 2235.000 7660.00 552.21 0.00
———2367.030 --7660.00 -—553.17——— 0.00 -

| —

DIFWSX
0.00
0.1

1.13

1.52
2.56
1.00
0.64
0.92
0.96
1.77

0.96 -

DIFKWS
=0.01
0.00
- 0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOPWID
127,40
127,44
129.07
127.70
128.59
113.23
108.08
108.09
101.46
127.19
165.23

XLCH
0.00
10.00
© 90.00
200.00
264.00
50.00
54.00
66.00
67.00
25.00
72.00




