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Simons, Li & AssociaTes, Inc.

419 WEST BIJOU TELEPHONE (303) 630-7342

COLORADOQ SPRINGS, COLORADO 80805

htarch 19, 1987

Mr, William McCall

City of Colorado Springs
Engineering Division

30 South Nevada Avenue
Coloradoe Springs, CO 80903

RE: Powers Boulevard-Sand Creek Channel; Transition Design (SLA Project
No. CO-CSR-05).

Dear Mr. McCall:

Pursuant to your Division's letter of March 12, 1987, Simons Li & Associates,
Ine. (SLA) has prepared the requested technical information in support of the
construction drawings for the above referenced project. The design drawings
have been submitted under a separate cover, by the Kiewit-Western Companies,
on behalf of the METEX District. Specifically, SLA's design responsibility
Is the transition structure, shown on sheets SC-11 and 12 of the Bridge drawings
prepared by KKBNA.

Submitted with this letter are the following technical materials.

ENCLOSURE 1 - Design Review Discussion

ENCLOSURE 2 -~ Technical calculations

ENCLOSURE 3 ~ Legal easements and descriptions

SLA remains available to meet with the City staff regarding this submittal,
Should additional clarification be required, please do not hesitate to contact
us.

Sincerely yours,
SIMONS, LI & ASSOCIATES, INC.

' rroéez_ua M \ l(QmiS

Richard N, Wray
Senior Engineer

RNW/jdd
cc: Doug Jardine

Denver, CO ¢ Fort Collins, CO
* Newport Beach, CA ® Phoenix, AZ ® Tucson, AZ




ENCLOSURE 1
Design Review Discussion

The following discussion has been'provided in support of the design plans

on the Powers Boulevard ~ Sand Creek Structure. It will also serve to clarify
our calculations and drawings resubmitted to the City on March 19, 1987.

The design drawings submitted have addressed in a substantive manner all

of the calculation and plan comments contained in the Division's March 12

Tetter to the METEX District. The following clarification on individual com-
ments are contained below.

Calculations

ll

2.

Hydraulic Jump Calculation: As previously discussed with the staff, the
hydraulic calculations in part focused on determining the presence and
Tocation of a hydraulic jump upstream of the bridge structure. 1In order
to make this determination, several backwater analyses were conducted.
The technical results have been attached in Enclosure 2. Both sub- and
super-critical flow conditions were analyzed for the 100-year and 10-year
future development condition. Fraom the super-critical runs (Runs #2° and
#3), a Jump 1is indicated either within the bridge or immediately
upstream. The proposed drop structure would force the flow through ¢ri-
tical depth, and because of the constriction of the flow, a jump to sub-
critical conditions is anticipated.

For this reason, the sub-critical flow condition was used to determine
the height of the soil cement lining. From the freeboard calculations,
this height should be at least 12-feet above the invert. The design
drawings reflect a 13-feet height, which woyld match the top of the
wingwalls. This is a conservative height of soil cement for existing
basin conditions, and generally conforms with the design of the
Phase A - D Sand Creek Channel Improvements prepared by Simons, Li &
Associates, Inc. {SLA).

The remainder of the calculation comments have been addressed in full,

P1ans

I

Gas Line - The existing and proposed 12-inch gas line was shown on plan

‘view only. Gas division will relocate this line at the owner's expense,

Design details are not available at this time to show proposed grades.

El Paso County/Colorado Springs Jurisdiction - The corporate limits have
not been placed on the transition plans (Sheet SC-11). This may be more
appropriate on an ownership map.
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Maintenance Road ~ Gravel maintenance and bottom access trails have been
sited upstream and downstream of the bridge structure. Details have been
provided.,  These trails have been considered as temporary. A trail
system constructed out of soifl cement has been proposed upstream of
Powers Boulevard, which will provide permanent maintenance and pedestrian
access. The scope of the transition structure does not extend far enough
upstream or downstream to begin the construction of permanent trails and
ramps for bottom access. All access trails have been designed to be
within existing public easements.

Design Details - The drawings, as previously submitted, were “typical" in
nature with respect to the grade control and drop structure. Stations
and elevations at the crest{s) of these structures have been provided to
assist the constructor. The longitudinal stream station in combination
with geometric data on the bank 1inings is sufficient to construct these
structures,

Drawings

Height of Soil Cement at Outlet of Transition: The soil cement lining
has been Teft below the 100-year future condition water surface at Sta-
tion 3+50., The water surface at this location is high because of a back-
water effect caused by the constriction to the natural channel. In the
ultimate channel configuration downstream of Powers Boulevard, we would
anticipate flow depths very similar to the reach of Sand Creek upstream
of Powers Boulevard, and therefore, soil cement bank heights of seven to
eight feet would be typical.

It has been determined to be impractical to design the bank linings at
the outlet of the transition to meet the future condition, 100-year, sub-
critical flow case. Additionally, the bank height used at Station 3+50
will match with the riprap banks which, through discussions with City
Engineering staff, were designed to contain the existing 100-year flow
condition.
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Sirmons, ﬁ_a & Associaves, Inc

419 WEST BIJOU TELEPHONE (303) 630-7342
COLORADQ SPRINGS, COLORADQ 80905

March 2, 1937

W Bill MeCalt
City Engineering Division
30 South Hevada
Colorado Gorings, Colarado

Re: Sand Cresk Transitions at Fowers Boulevard (SLE Froject He. PEC.LSR.05;

Dear Hr, McCall:

Submitied herewith are the construction drawings for the above referenced
projsct. Thess arawings have been prepared in accordance with the City of Colo-
Faun Sprirgs ool . sopascis TENLESILEAG AR TTANEI0i A SIrbe D o
Division's approval will te incorporated into the METEX, Fowers Foulevard impe-
ovement Plans, prepared by REBRA, Inc.

Several commeats were made relovant to the tracsitions in the divisions
detter to Mr. Daug Jardine of Februasey 4, 1987, Specifically, cammenta'related

to sheet EC-8 of the lmprovement Flang nave been addressed with SLA's dezign of

pir

thz transitions. & short narrative has heen provided to assist the City in it"'s

review, Thess comments were discussag with Ms. Chris Lytie on Februsry 2%, 1987
56 that SLA& could better understand th; nature of the review comments
Enclosed with this submittal are:
tv Channel Transition plan and profile and detail shest {ttwo selsi

2.0 HEC-Z analysis for sub- and supercritical +lows {one set)
3. Channel cross sections {one set)
4. Dssign calculations (ane set)

A brief narrative discussing ELi"s design assumpiicns and procedures follous:

Denver, CO @ Fort Coltins, CO
Newpori Beach, CA # Phoenix, AZ ¢ Tugson, AZ
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1. Design Freguency:

The box culvert structure has been designed to pass the future 100~
paak flaw of 420 cubic feet per second. The inle
of the box culvert were also desianed Lo zafely b
rationale bezhind selecting this dischargs for ge
N .
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arogosed rar Sand Creek upstrean of Fowers Boulevard,
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{400
tlow of 4300 c¢fs at Powers Boulevard, We consider this to be a reason-
able desion discharge since aver 90 percent of flood producing starms will
be cenveyed within the riprap secticn and still leave adequate fresocard.
An additional twe to five feet of freebpard is provided by the grxisiing
overganks abtove the top of the rigrap trasnsitions., This in ronu;natlaﬂ
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providing 1Qli-year protection to the propertizs adjacenf b
the drainageway,
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Urban Drainage and Flood Dontrol District procedures., The 100-year dis-
chsrge was used tg size the lengih of basin and size of rock., The Juap
length was calculated to be 42 feet and was increased by 0 percent to
provide a safety factor. The calculated length of the plunge sool was
u:eﬁ &5 &4 minimum and occurs along the inside hend of the 5
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neering Circukar No, 4 uhich was re
f February 4th,

Lral struciure was designed in accordan
Plans dated April, 1995 which
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g with Lhe
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have bean submitbed
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iz structure has besn size o force a hyoraul:s
juop up tream of the box and to keep the flow in supercritical conditions

into the box culvert,
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3. Freehoard

The freeboard criterie stated in the Diviziga' dth gy
been followed for &1l <oil cement channs! iin using ihe

condition discharge. Typically, i
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culvert location.

Shown on the cross sections submitted herewith are the top of s0il cement

top of riprap, {i0-year subcritical water surface, 19-vear subcritical

water surtace &and proposed channel bottom elesvatians. The tross seciisn:

have been subwmittad to assist the Bivision in it's review, but will nat
con

be incorporatec into the wstruction plans,
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HYDRAULIC CALCULATIQHNS
POWERS BOULEVARD-SAND CREEK CHANNEL; TRANSITION DESIGH

WATER SURFACE PROFILES, COMPUTER OUTPUT
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LECAL DESCRIFPTION
64011-02-087

30' Sanitary Sewer Easemant

A portion df Lot 2, Block 1, Powers Business Park Filing No. 3

- a5 recorded in Plat Book X-3 at Page 2 of the records of El

Paso County, Colorado and more particularly described as

follows:

Commencing at the Southeast corner of said Lot 2; thence N
29'35'21" E along the c€asterly line of said Lot 2, a distance
of 4.39 feet to the Point ©f Beginning of the parcel herein
thence N 66'46'03" W, a dietance of 4.351 feet;
thence N 23*13's58" E, a distance of 330.43 feet; thence N

described;

89'*a3s5'og"

E,

& distance of 32.75 feet; thence S 23%13's58" H

, &

distance of 112.96 feet to the easterly line of said Lot 2;
thence S 29'35'21" W, & distance. of 232.03 feet to the Point of
Said parcel contains 7148 Equare feet, more or

Beginning.
lass,




LEGAL DESCRIPFTION
64011-02~087

Sand Creek Right-of-Hay

A portion of Lot 2, Block 1 Powers Buginess Park Filing No. 3
as recorded in Plat Book X-3 at Page 2 of the records of El

. Paso County, Colerade and more’ particularly described as
follous: '

Beginning at the Northeast corner of said Lot 2; thence S
29'35'21" W along the easterly line of said Lot 2, a distance
of 227.24 feet; thence N 10'07'50" E, a distance of £5.78 feet;
thence N 37'04'29" E, & distance of 51.42 feet; thence S
66'25'14" E, a distance of 10.00 feet; thence N 23'34'45" E, &
distance of 115.17 feet; thence N 89'35'0g" E, a distance of
16.15 fest to the Point of Beginning. Said parcel contains
R242 Bquare feet, more or less. '




LEGAL DESCRIPTION
G4011-00-0406
Sanitary Sewer Easepent

Revised 2/12/87

A portion of the Northeast One Quarter of Section 1, Ti45, R&6W
of the &6th P.M. and also being a portion of that tract of land
.83 recorded in Book 2345 at Page 334 of the records of El Paso
County, Colorado and more particularly described as follows;

Commenciqg at the Northeast corner of Lot 2, Block 1, Powers
Business Park Filig No. 3 as recorded in Plat. Book X-3 artr Page
= of said County records; thence S 89'35'08" 'W along the
nertherly line of said Lot 2, a distance of 14,44 feetr to the
Foeint of Beginning of the parcel herein described; thence
centinuing on the last described Course, a distance of 32.75
feet; thence N 23'13's5g" E, a distance of 72.58 feet; thence N
32'25'30" E, a distance of 202.57 feet; thence N 42'47'43" E, &
distance of 114.00'feet; thence 8 00'24'04" E, a distance of
£5.68 feet; thence S 29'35'21" W, a distance of 54,36 fect;
thence S 42'47'43" W, a distance of 39.63 feet; thence S
32'25'30" W, a distance of 197.43 feet; thence S 23'13's8" W, a
distance of 57.03 feet to the Point of Beginning. Said parcel
contains 10597 square feet, more or lessg, '




LEGAL DESCRIPTION
©4011-00-046

Water Line Easement

A portion of the Northeast One-Quarter of Section 1, Township
14 South, Range 66 West of the 6th P.M. and also being a
portion of that tract of land as recorded in Book 2345 at Page
334 of the records of E1 Paso County, Colorado and more
particularly described as follows;

Commencing at the Southeast corner of said tract; thence N
29'35'21" E along the easterly line of said tract, a distance
of 651.54 feet to the Point of Beginning of the parcel herein
described; thence N 00'25'35" W, & distance of 22.84 feet;
thence N 44'34'25" E, a distance of 31.10 feet to the Wwesterly
line of Powers Boulevard as shown on Powers Businegs Park
Filing No. 1 as recorded in Plat Book P-3 at Fage 68 of said
County records:; thence S 00'24'04" | along said westerly line,
& distance of 6.78 feet to the easterly line of salid tract;
thence 5 29'35'21" along said easterly line, a distance of
43.95 feet to the Point of Beginning. said parcel contains 326
square feet, more or less.




LECAL DESCRIPTION
64011-00-046
Sand Creek Right-of-Way

Revised 02/12/87

A portion of the Northeast One Quarter of Section 1, T14S, R66W
" of the 6th P.M. and also bheing a portion of that tract of land

as recorded in Book 2345 at Page 334 of the records of El Paso.
County, Colorado and more particularly described as follows:

Beginning at the Northeast corner of Lot 2, Block 1, Powers:
Business Park Filing No. 3 as recorded in Plat Book X-3 at Page
2 of said County records; thence § 89°'35'08" W along the
northerly line of saild Lot 2, & distance of 16.16 feet; thence
N 23'34'45" E, a distance of 64.83 feet; thence along the arc
of a 727.00 foot radius curve to the right, through a central
angle of 21'00'46'"" (the long chord of which bears N 34'05'08"
E, a long chord distance of 265.13 feet) an arc distance of
266 .62 feet to the easterly line of the aforementioned tract;
thence 5 29'35'21" W along sBaid easterly line, a distance of
320.70 feet to the Polint of Beginning. Said parcel contains
5969 sqguare fest, more or less.




LEGAL DESCRIPTION
64011-00-046

Multi-Purpose Easement

A portion of the NE 1/4 of Section 1, Township 14 South, Range
66 West of the 6th P.M. and also being a portion of that tract
of land as recorded. in Book 2345 at Page 334 of the records of

El Paso County, Colorado and more particularly described as
follows: :

Beginning at the intersection of the southerly line of Victor
Place and westerly line of Powers Boulevard as shown on Powers
Business Park Filing No. 1 as recorded in Plat Book P-3 at Page
68 of said Country records; thence S 00'24'04" L along the
westerly line of said Powers Boulevard, a distance of 306.22
feet to the boundary of that tract of land a5 recorded in Book
3302 at Page 576 (a portion of Parcel J at Page 579 is directly
arfected) of said County records; thence S 29'35'21" | along
sald boundary, a distance of 3.97 feet; thence N 00'25'35" U, a
distance of 309.66 feet to the southerly line of said Victor
Place; thence N 89'34'08" & along said southerly line, a 3
distance of 2.12 feet to the Point of Beginning. Said parcel
contains 632 square feet, more or less. )




T

LEGAL DESCRIPTION
64011~-00-038

Sand Creek Drainage Right—df—Way

A portion of that tract of land as described in Book 3302 at
Page 576 (the portion of Parcel J at Page £79 is dircerly
arfrected) of the records of El Paso County, Colorado and more
particularly described as follouws:

Commancing at the Southuwest corner of said Parcel J; thence N
29'35'21" E along the westerly line of said Parcel J, a
distance of 128.66 feet to the Point of Beginning of the parcel
herein described; thence continuing on the last described
course, a distance of 547.95 feet; thence-along the arc of &
727.00 footr radius curve to the right, through a central angle
of 00'29'42" (the long chord of which bears N 44°50'22" E,
long chord distance of 6,28 feet) an arc distance of 6.28 ¢
thence N 46'03'54" E, a distance of 24.82 feet; thence §
Q0'25'38" E, a distance of 233.72 fest: thence § 195747,
distance of 76.11 feet; thence 8§ 23'34'45" W, a dietance of
180.00 feet; thence S 66'25'15v E, a distance of 27.00 feer,
thence S 23'34'45" W, a distance of 56.00 feet; thence S
49'01'52" W, a distance of 113.35 feer to the southerly line of
sald Parcel J; thence N 86'53'sQ" W, along said southerly lineg,
a distance of 139.43 feet; thence N 06'40'38" W, a distance of
30.13 fest; thence N 10'07'50" E, a distance of 86.11 feer to
the Foint of Beginning. Said parcel contains 84633 square
feet, wore or less.
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LEGAL DESCRIPTION
©4011-00-0238

Water Line Easement

A portion o6f that tract of land as described in Book 3302 at
Page 576 (the portion of Parcel J at Page 579 is directly
affected) of the records of El Paso County, Colorado and more
particularly described as follows:

Commencing at the Southwest corner of said Parcel J; thence N
289'35'21" E along the westerly line of said Parcel J, a
distance of 651.54 feet to the Point of Beginning of the parcel
herein described; thence continuing on the last described
course, a distance of 62.47 feet; thence N 44'34'25" E, a
distance of 5.30 feet; thence § 00'25'358" E, a distance of
42.43 feet; thence S 44'34'25" W, a distance of 7.07 feet;
thence S 00'25'35" E, a distance of 197.53 feet; thence S
45'43'24" E, a distance of 7.04 feet; thence § 00'25'3gy E, a
distance of 42.21 feet; thence N 45'43'24" W, a distance of
49.24 feet; thence N 00°'2E5'35" W, a distance of 199.63 feet to
the FPoint of Beginning. Said parcel contains 7636 square feet,
more or less.

01/26/87 Refer to Sheet 12




LEGAL DESCRIPTION
€4011~-00-038

Sanitary Sewer Easement

A portion of that tract of land as described in Book 3302 at
Fage 570 (the portion of Parcel J at Page 579 is directly
affected) of the records of Xl Paso County, Colorado and
described in two parcels as follows:

South Parcel

Commencing at the Southwest corner of said Parcel J; thence N
29'35'21" E along the westerly.line of said Parcel J, a
distance of 4.39 feet to the Point of Beginning of the parcel
herein described; thence continuing on the last described
course, a distance of 232,03 feet; thence S 23'13'5g" W, a
distance of 225.37 feet to the southerly line of said Parcel J;
thence N 86'53'50" W along said southerly line, & distance of
15.21 feet; thence N &6'46'03" W, a distance of 11.41 feet to

the Point of Beginning. Said parcel contains 2925 square feet,
more or less,

North Parcel

Commencing at the Southwest corner of said Parcel J; thence N
29'35'21" E along the westerly line of said Parcel J, a

. distance of €41.13 feet to the Point of Beginning of the parcel
herein described; thence continuing on the last described
course, a distance of 80,38 feet; thence S Q0*25'35" E, a
distance of 26.81 feet; thence S 42'47'43" W, a distance of

58.71 feet to the Point of Beginning. Said parcel contains 539
square feet, more or less.

01/26/87 Refer to Sheet 12




LESAL DESCRIPTION

64011-00-036

Multi-Purpose Easement

A portion of that tract of land as described in Book 330% at
Page 573 (the portion of Farcel J at Papge 579 is directly
arrecred) of the records of El Pasgso County, Colorads and more
particularly described as follows:

Commencing at the Northeast corner of said tract; thence S
29'35'21" W along the northwesterly line of said tract, =
distance of 52.97 fest to the Foint of Beginning of the parcel
herein described; thence S 00'Z8'38" E, a distance of 547.01
feeTt to the goutherly line of =aid tract; thence N 86'53'50" W
along caid southerly line a distance of 185,03 feet; thence N
GO'Z5'35" W, a distance of ©20.12 feet to the norchwesterly
line of =zid tract; thence N 29'35 01 B along said _
northeasterly line, a distance of 29.99 feet to the Point of
Beginning. Said parcel contains 9303 =zquare feet, more or

lese,
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