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The attached drainage plan and report were prepared under my directiom and
gupervision 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 drainge basin. 1 accept responsibility for any 1iability caused by the
negligent acts, errors, or omissions on my part in preparing this report.
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FLOODPLAIN STATEMENT TO EXCEED COST ESTIMATE WITHOUT APPROVAL
OF THE CITY ENGINEER

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 chanmnel. The existing FEMA floodplain
areas wlll be protected by the construction of the channel and by overlot
grading which will raise the lowest floor elevation of building structures at
least one foot above thg calculated 100-year water level, ' T
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ADDENDUM TO MASTER DRAINAGE
STUDY — STETSON HILLS CHANNEL NO, 3
IHPROVEMENTS IN THE CLTY OF COLORADO

SPRINGS, CDLORADO

Purpose of Study

The purpose of this report is to present the results of the final design for
the first phase of channel improvements to the eastern tributary that drains
Into Sand Creek. Design criteria, design assumptions and design calculations
are presented, Reference is made to the “"Stetson Hills Channel No.3"
Construction Drawings, Sheats 1 of 9 through Sheets 9 of 9, for detalled design
information. A cost estimate of the proposed channel improvements is also
presented in this report. The cost estimated does not include the hox culverts
and wingwalls at Jedediah Smith Road and Peterson Road,

Location and Description of Study Area

Stetson Hills Chaanel No. 3 is located within the Stetson Hills Subdivision and
is the eastern tributary to Sand Creek Channel, Channel No. 3 is located in
Section 20, township 13 South, Range 65 West of the 6th Principle Meridian,
City of Colorado Springs, Kl Paso County, Colorado. The location of the site
is shown on Figure 1 of the Appendix, The pProposed eastern tributary for this

feet of stream from the western outfall point at Sand Creek to Peterson Road,
The remaining portion of the eastern tributary will be designed when the
adjacent land 1s platted and developed, It will remain in a natural state
until that time,

the lower reach to 1.6 percent In the upper reach with an average slope of 1,7
percent. Under existing conditions, the tributary is intermittent, normally
flowing only after times of precipitation. The existing stream is generally
meandering with side banks prone to erosion. The channel bottom consist of
bare soil with relatively no vegetative cover. Duriag the 100-year storm, the
flow in the existing stream is supercritical (Reference 1),

Design Flows and Hydrology

The flows for the eastern tributary were modeled using the SCS TR-20 computer
program. The original city criteria called for use of a 100~year, 6~hour storm
with a precipitation value of 3.5 1inches. However, after discussions with the
City of Colorado Springs Engineering Staff, it was agreed that a 100-year,
24-hour storm with a precipitation value of 4.5 inches was to be used. The
TR-20 results used in the Master Drainage Study are shown in the Appendix., The
eastern tributary 1s between design points 041 and 042 on the printout, The
100-year design flow used between Sand Creek Channel and Peterson Road was
Ql00=1455 cubic feet per second.

Design Concepts and Considerations

The concept proposed for thig design 1s to follow the exlsting stream course asg
close as possible, Other consideration for Channel No., 3 alignment are

-]-



Design Concepts and Considerations (Comnt.)

proposed grading, street layouts, and utility crossings. Most of the channel
will be concrete lined for eroslon protection. A small portion of the -channel
from the outfall of the baffled chute drop to Sand Creek will be riprap. A
temporary channel will he graded from the outfall of Chanmel No. 3 to the
natural Sand Creek stream to insure drainage until the proposaed Sand Creek
Channelization 1s constructed, This temporary channel will require rilprap
(D50=12") were erosive soll conditions are encountered. :

The proposed channel slopes range from 0.5 percent to 1.10 percent, Fiow In
the concrete channel sections will be supercritical with velocities from 13.5
to 18,4 feet per second. The riprap sectlon at the outfall of the channel will
be subcritical with a slope of 1.10 percent and a velocity of 7.9 feet per
second. See Tigure 2, Appendlx for complete details of each section used in
Channel No. 3. Figure 2 is alsc found on the "Stetson Hills Channel. No. 3"
cons truction plans., Grading will be done outside the concrete channel section
to contain the sequent depth In the event that a hydraulice jump would occur in
the supercritical channel sections.

Drop structures are proposed along the channel alignment to maintain the design
- slopes. A U.S, Bureau of Reclamation baffled chute drop is proposed upstream:
of the Sand Creek outfall point. The baffled chute drop is used to make up
21.1 foot grade change between the proposed outfall point at Sand Creek and the
channel invert upstream. The baffled chute was designed per the Bureau of

Reclamation, "Deslign of Small Canal Structures” (Reference 2). The remaining

drop structure will be a 3.75 foot wvertical drop upstream of the Jedediah Smith
Road.

Channel No. 3 crosses Jedediah Smith Road and Peterson Road, Jedediah Smith
crossing conslst of an existing double 6~foot by 12=-foot reinforced box culvert
with winpwalls. Peterson Road crossing Is a proposed double 8~foot by 10-foot
reinforced box culvert with wingwalls, Both crossing are not part of this
contract and are Included in the "Final Dralnage Study for Stetson Hills Filing
Mo. 1 and No. 2" dated April 1985 and revised November 1985 (Reference 3).
The box culverts have been reviewed and approved by the Clty of Colorado
Springs. Therefore the box culverts will not be 1included in the cost
comparison cutlined later in thils report.

A 12-foot wide multi-use trail will be constructed at the time of the channel
construction. The trall will consist of 6-inch compaced aggregate base course
Class 4 as outlined in Section 304, subsection 703.031 of the "Colorado
Department of Highways Specifications” (Reference 4). The multi-use trail
will be located along the north side of the chanmel as shown in Figure 2 of the

Appendix. A turn around area will he provided at the top of the baffled chute
drop.

Design Criteria and Hydraulic Calculations

Design criteria set forth In the Clty of Colorado Springs "“Subdivision Policy
Manual® were used for this design {(Reference 5). Where applicable, the

recommendation presented in the "Master Dralnage Study for Stetseon H1lls" were
followed,



The channel was sized to convey the 100-year developed flow to Sand Creek
Channel. The channel side slopes will be 2.5 horizontal to 1,0 vertical In the
riprap section and 2.0 horizontal to 1.0 vertical in the concrete sections. There
is a concrete transition section upstream of the baffled chute drop. The
transition goes from a vertical section to a trapezoidal section. There are also
transitions at the bex culvert crossings.

Flow depths and velocities were computed using Manning's Egquation. Manning's
roughness coefficlent used in the calculations were 0.045 for riprap and 0.015 for
concrete lining. Eighteen inch raprap was used at the channel outfall to be
consistent with the proposed Sand Creek Channel Improvements. Twelve inch riprap
was used in temporary conditions to reduce erosion. A concrete sill is proposed
at the right-of-way line between Sand Creek and Channel No.3. Concrete cutoff
walls are spaced no greater than 250 feet apart. See Channel No. 3 construction
plans for proposed cutoff wall locations.

Drainage Facilities and Costs

A summary of the drainage facilities are listed below.

Unit
Description Quantity Init Cost Cost
Baffled Chute Drop 1 . Each LS $ 60,300.00
Concrete Channel Sectlon w/cutoff . : _
walls . 1150 C.Y. 150,00 172,500.00
5-Foot Chain Link Fence 230 L.F,  12.00 . 2,760.00
RipRap D50=12" . 460 C.Y. 30.00 13,800.00
RipRap D50=18" 190 C.Y. 30.00 5,700.00
6" Type II Bedding 40 C.Y. 16.00 640,00
Filter Cloth 240 S.Y. 2,00 480.00
Multi-Use 6" Compacted Aggregate 350 C.Y. 14.00 4,900.00
Class I Backfill 110 C.Y. 18,00 1,980.00
Concrete Check Structure for Drop 1 Each 1175.00 1,175.00
Excavation (Rock) Estimated 12217 C.Y. 8.00 97,736.00
Excavation {(Soil) 13093 C.Y. 2.00 38,186.00
Subtotal . 400,157.00
10% Contingency _ ' 40,015.70
_ 440,172.70
10% Englneering 44,017.27

TOTAL $48%4,189.97

NOTE: 1. The cost egtimate for the double 8'x10' RCB at Peterson Road 1isg
included in the "Final Drainage Study for Stetson Hills Filings No. 1
and 2" (Reference 3).

2. Contract documents for the construction of Stetson Hills Channel #3
will have a sectlon rthat defines "rock" and also a method for estab-
lishing the actual rock excavation in the field. The method for deter-
mining the actual rock excavation will be agréed upon by the Owner,
Ovner's Englneer, City Engineer and contractor prior to any excavation,



The rock excavation cost above is only an estimate and should only
be used as such. Upon reaching 75% of the estimated quantity given
above, the contractor shall submit a written estimate W complete
this item. The Owner, Owner's Engineer, and City Engineer will
review the new estimate and come to an agreement of reimbursement
for any differences in the new. quantity estimate and the above
estimate, After thls is agreed upon, the contractor shall complete
construction and will provide an actual tally of rock excavation to
the Owner, Ouner's Engineer, and City Engineer for relmbursement.

CONCLUSIONS

The purpose of this report is to analyze and document Iimprovements for the
lower 1740 feet of the eastern tributary to Sand Creek in Stetson Hills
Subdivision. These 1mprovements will realign the channel, stablize the side
glopes and confine the 100-year developed flows within the improved channel
section, Detalled design information for the channel Improvement are included
in "Stetson Hills Channel No.3" Construction Drawings, Sheets 1 of 8§ through 8
of 8. o '

This design report and construction plans are submitted for review and
approval. ' '

Prepared by: cﬂxﬁ

Larry Rogﬁhl -
Design Engilneer

Reviewed bYr::%;;i;zlmAﬁﬁl //// /424{f§7/
ey J. //
Director ineering
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AS PER SECTION 304,
SUBSECTION 703.03 OF
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Section|Slope|Qdesign|Velocity|¥froude|Alternate|Sequent v [ B |4 | f co | 2] n
4 (cfa) {fps)‘ Number|Depth(ft)|Depth(fe)| (£fr) (fr)] (£ (fe)|(f)|{(ft)
1 : . . ‘
A 1.10 1455 7.87 2.74% - - 57.50[13.75{15.00}4.50{1.10]5.60}12.5/0.045]
B 1.10 1455 17.69 2.06 7.18 5§.07 43.80| 9.40]12.50]2.711.99!4.70]|2.0[0.015
c 0.50 1455 13,52 1.43 5.22 5.00 43.80] 9.40]12.50 3.39 1.3114.70(2.0 0.015‘
D 1.13 1455 183,42 2.09 7.80 6.58 41,001{10.00(10.50|2.94]2.06 s.00|2.0l0.015
E 0.50 1455 13.89 1.43 5.29 5.04 41.00(10.00|10.50}3.69{1.31 |5.00 2.010.015

1. Section "A" is riprap.

Tha fenalnipg sections are concrete.

3. Underdrain to be determined by the resident soils engineer.

4, Superelevation around the curves i{s included in the Fresboard.

2. See channel transitioun om sheet 5 for depth of flow through transition.
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SECTION A "

2.50 2.50 0.50 30,00

*

32,469

* * * * 15.463 # 33.08 # 2,12 # 0,0450 % 0,01t % 0.54 #
2.50 ¥ 2,50 ¥ 1.00 # 30.00 * 35,39 32.50 * 106.34 % 3.27 % 00,0430 * 0.011 # O.60 &
2.30 » 2,30 % 1,50 » I0.00 * . 38.08 * 90,463 ¥ 212,00 # 4,19 % 00,0450 x 0,011 +# 0.6 ¢
2.5¢0 * 2,50 # 2,00 ¥ - 30.00 ¥ 40.77 * 70,00 * 347.42 + 4,97 % 00,0430 % 0.011 * D.obb #
2,90 ¥ 2,50 # 2,50 % 30.00 % 43.44 * 90,63 ¥ 912,28 * G.63 # 0.0430 # 0,011 # 0,68 &
2.50 ¥ 2.30 % - 3,00 ¥ 30,00 # 46,16 * 112,80 « CTOB AR * AJ27 % DCD4E0 % .01 4 .70 #
2,50 » 2,50 ¥ 3,50 %" 30,00 # 48,85 135,463 * 27.91 6.84 % 0.0430 * 0,011 # 0,71 ¢
2.50 # 2,50 # 4,00 # 30.00 * 91.54 #+ 160,00 % 1179.24 % 7.37 % 0,0450 % 0,011 * 0.73 &
2,50 # 2,50 # 4,50 # 30,00 # 54,23 % 185,463 % 1440, 11 *  7.87 % 00,0450 % 0,011 0.74
2,50 » 2,50 # 5.00 % 30.00 * 55.93 % 212,50 % 1774.04 % 8.33 % 0,0450 % 0,011 # 0.75 #
2,50 ¢ 2,50 # 5,50 » 30,00 * 99.62 * 240,63 + 2112, 460 ¢ B.7B % 0.0450 + 0,011 # Q.76
SECTION B |
# 2,00 % 2,00 ¢ 0,350 # 25.00 « 27.24 % 13,030 » B2.50 % 4,35 % ¢.0150 ¥ D,.0L1 = 1.61
¥ 2,00 ¥ 2,00 % 1,00 # 25.00 % 29,47 * 27.00 * 264,62 ¥ 9,80 % 00,0130 ¥ 0,011 = 1.79 %
r 2,00 ¢ 2,00 # 1,50 % 25.00 = 31,78 % 42,00 * 826,33 % 12.53 % 0.0150 % 0.011 % 1.90 #
+ 2,00 ¥ 2,00 ¥ 2,00 # 29,00 % 33.594 # SB.00 % B&1.31 14,85 ¢ 0,0190 # 0,001 * 1.97 «
# 2,00 % 2,00 # 2,50 # 25.00 * 36.18 % 79.00 * 1266.91 % 16.89 % 0,0130 % 0,011 % 2.03 ¥
# 2,00 % 2,00 % 2,71 # 25.00 # 37.12 % 82.44 + 1458.04 ¥ 17.69 « 0,0150 # {,011 2.06
B 2,00 % 2,00 % 3,00 % 25.00 38.42 % 23.00 % 1742.14 ¥ 18,73 % 0.0150 # 0,011 #* 2.08 #
# 2,00 % 2,00 % 3,50 % 25.00 # 40.43 * . 112.00 = 2284.98 ¥ 20,42 = 0,0150 % 0,011 * 2.12 ¢
# 2,00 ¥ 2,00 * 4,00 ¥ 253.060 # 42,89 % 132000 2901.93 % 21.%8 # 0.0150 #% 0,011 # A4 ¥
# 2,00 % 2,00 # 4,50 % 25.00 # 45,12 + 153,00 ¢ 3587.85 # 23.45 * 0, 0150 % 0.011 # .19 %
# 2,00 » 2,00 # 4,70 * 25.00 # 44,02 #* 141,48 * IBB2.33 # 24.01 * 0,0150 % 0.011 = 2.20 %
SECTION C
# 2.00 ¥ 2.00 % 0,50 ¢ 25.00 * 27.24 # 13.00 ¢ 99.62 # 4.28 % 0,015%0 # 0,005 + 1.0 #
€ 2,00 % 2,00 % 1.00 ¥ 25,00 # 29.47 % 27.00 % 178,410 % A.61 % 0L015D % 0,005 ¥ S 1,21 F
» 2,00 & 2.00 % 1,50 % 25,00 * 3.7 % 42,00 » 354.85 *  B.45 ¥ 0.0150 % 0,005 # 1.28 *
¥ 2,00 # 2,00 % 2,00 # 25.00 » 33.94 % 98.00 BAO.7O % 10,01 % 0.0190 # 0,003 * 1,33 +
¥ 2,00+ 2,00 % 2,50 * 25.00 # 34.18 # 75.00 # BS4.15 # 11.39 ¢ 0. 0150 + D,0037 + 1,37 #
# 2,00 % 2,00 % 3,00 % 25.00 # 3B.42 ¥ 23.00 + 1174.59 ¢ 12,63 % 0.0150 % 0,000 # 1.40 #
# 2,00 % 2,00 ¥ 3,39 % 25.00 +# 40.14 * 197.73 * 1457.,03 * 13,52 # 00,0150 #* D,005 # 1.43 «
# 2,00 % 2.00 # 3.30 % 25,00 * 40,465 112,00 * 1541,88 % 13.77 % 0,0150 % 0,005 % 1.43 ¢
* 2,00 ¢ 2,00 ¥ 4,00 % 25,00 % 42,89 + 132,00 # 1954.48 » 14,82 % 0.0130 # 0,003 # 1.46 #
¥ 2.00 ¥ 2.00 ¥ 4,50 ¥ 29.00 # 45,12 * 183,00 # 2418,93 ¥ 15,81 % 0.0180 % 0,005 # 1.48 +
£ 2,00 ¢ 2,00 # 4.70 % 25.00 ¥ 46.02 ¥ 16l.68 # 2617.47 * 16,19 % 00,0150 % 0,005 ¢ L.49
SECTION D
# 2,00 % 2.00 % 0,50 # 21.00 * 23.24 ¥ 11.00 % 70,35 % 4.40 % 0,0150 % 0,01t # 1.63 »
# 2,00 % 2,00 ¥ 1,00 % 21.00 ¥ 29.47 » 23.00 % 224,27 % 9.84 % 0.0150 % 0,011 # .81 &
# 2,00 % 2,00 # 1,350 ¥ 21,00 * 27.71 «* IH.00 # 451,40 % 12.84 % 0.0150 % 0,011 * 1.91 %
¥ 2,00 % 2,00 % 2.00 ¢ 21,00 # 29.94 * 50.00 # 741,10 %  14.B2 ¥ 0.0150 % 0,011 # 1.99 #
# 2,00 % 2,00 % 2,50 % 21,00 = J2.18 * 63,01 # 1093.78 ¥ 16,83 % 0,0180 % 0,011 # C 2,05 ®
* 2,00 ¢ 2,00 % 2,94 % 21,00 * 34.15 % 79.03 S 1454.07 % 1B, 42 % G.0150 * 0,011 ¥ Z.69 %
£ 2,00 F 2,00 % 3.00 ¥ 21,00 % 34,42 + A1.00 * 1909.26 ¢ 1B.43 # 0. 0150 % 0,011 # 2,000 &
#» 2,00 % 2,00 ¥ 3.50 & 21.00 # J4H. 43 % 98.00 * 198,11 %  Z0.29 % 00,0150 * 0,011 * .14 +
# 2,00 % 2,00 % 4,00 ¥ 21.00 * 38.8%9 # 116,00 % 2531.33 & 21,82 % 0,0150 % G.0L1 # 2.17 &
# 2,00 ¢« 2,00 % 4,50 ¥ 21.00 * 41,12 % 135,00 % 140,18 # 23,24 ¥ 00,0150 % 0,011 ¥ 2.20 %
¥ 2,00 ¥ 2.00 ¢ 5,00 21,00 ¥ A3.346 % 155.00 % I816.12 % 24,62 % 0,0150 % 0,011 # 2,23 «
SECTION E |
* 2,00 ¥ 2,00 ¥ 0,50 % 21,00 % 23.24 % 11.00 * 44,80 .25 * D.0150 * 0,003 + *
¥ 2,00 % 2,00 % 1,00 ¢ 21.00 # 23.47 + 23.00 * 100,482 # b.54 % 0.0150 ¥ 0,005 » 1.20 +
+ 2.00 ¢ 2.00 ¥ .50 ¥ 21,00 # 27.71 * T EA.00 % 300,27 % B.34 & G,0L30 % 0,005 4 1,27 ¢
¥ 2,00 ¥ 2,00 % 2,00 ¥ 21,00 % 29.94 + 50.00 % 492.97 % 9.84 % 00,0180 % 0,003 * 1.32 #
£ 2,00 ¥ 2,00 ¥ 2,50 # 21,00 # 32.18 » &9.00 * 727.97 % 11,19 % 0,0150 % 0,005 * 1.3 &
* 2,00 % 2,00 ¥ 3,00 ¥ 21.00 # 34,42 % BL.00 * 1003.95 ¥ 12,39 % 0,0150 % 0,005 « 1.39
# 2,00 # 2,00 ¥ 3.50 # 21.00 * L. 6T ¥ 98.00 * 1322.47 % 13,49 % 0.,0150 * 0,005 + 1,42 »
¥ 02,00 ¥ 2,00 ¥ 3.49 ¥ 21,00 % 37.50 # - 104,72 % 1454,70 % 13.89 % 0.0130 % 0,005 % 1.43 =
# 2,00 % 2,00 ¥ 4,00 # 21.00 # 3g.89 116,00 % 1683.82 ¢ 14,52 ¥ 0,0150 % 0,005 « 1,45 #
* 2,00 ¥ 2.00 ¥ £.50 ¥ - 21,00 # 41,12 # 135,00 ¢ . 208B.82 % 15.47 % 0.0150 % 0,405 # 1.47
+ 2,00 » 2,00 % 35.00 ¥ 21.00 % 43,36 + 139.00 « 2538.45 « 14,38 £ D,.OL30 ¥ 0,005 # 1.49 «
iii*************i***************i******************i***********%**************i**f#*i***!ih**i*i*******kiiiiiii
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