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DRAINAGE REPORT STATEMENTS

POWERS BOULEVARD
PLATTE AVENUE TO WOODMEN RCAD

ENGINEER'S STATEMENT

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
estabiished by the City for drainage reports and said report is in
conformity with the master plan of the drainage basin. [ accept
responsibility for any liability caused by the negligent acts, errors,
or omissions gn my part in preparing this report.

I

William R, Ha
Number

milton, P.E.

FLODOPLAIN STATEMENT

To the best of my knowledge and belief and according to FEMA Flood
Insurance Rate Maps 080060 0281B and 080060 01708 effective December 18,
1986, the only portions affected by floodplains in this project are the
Sand Creek Crossing, the intersection of Platte Avenue and Powers
Boulevard, and the intersection of Bijou Street with the Powers

BouTevar?;ii?pgrary transition.

r'd
William R. Hamilton, P.E.
Number

DEVELGPER'S_STATEMENT

The Daveloper and/or his_representative has read and will comply with

alt t emgnts ified in this drainage report and plan.
{ G T
ooler Date

Chairman of the Board
Metex District

CITY OF COLORADO SPRINGS

Filed in accordance with Section 15-3-906 of the Code of the City of
Colorado Springs, 1980, as amended.

o - s . 24-87
City' gineer éﬁﬁ Date

L

EL PASQ COUNTY

Reviewed and approved:

Date



PURPOSE

The purpose of this study is to define a storm water management scheme
which will convey runoff through Powers Boulevard assuming fully
developed conditions for areas adjacent to the proposed expressway. In
addition, the study is to discuss the impacts of the proposed scheme on
existing facilities and call attention to problems that could

potentially arise due to construction of Powers Boulevard.

SITE DESCRIPTION

Pawers Boulevard is currently a 2-lane roadway east of downtown Colorado
Springs, Colorado. The portion to be improved 1ies between the
intersections with Platte Avenue and Woodmen Road. The existing
alignment foiiows the west line of Sections 6 and 7, Township 14 South,
and Sections 31, 30, 19, 18, and 7, Township 13 South, Range 65 West of
the Sixth Principal Meridian. Portions of this alignment are the city
limits of Colorado Springs, with the city to the west of the section
line and E1 Paso County to the east, Please refer to the drainage plan.
The drainage improvements required along Powers Boulevard between Platte
Avenue and-%#igzg;g;:f(Phase iﬁ will be addressed im this report.
Improvements along the remainder of the project will be addressed in

subsequent reports.



DESIGN CRITERIA

The City of Colorado Springs' "Determination of Storm Runoff Criteria"
dated March 1977 and the applicable addenda, are used as the design
criteria for this report. Peak flows for each basin are determined by
using the Modified Soil Conservation Service methodology as outiined in
the report. The hydrologic soils classification and land use assumed
for each basin are shown on the Soils and Land Use Plan included in the
appendix. The soils groups are determined from the Soil Survey of El
Paso County. The land use is taken from the City of Colorado Springs
Zone Maps Revised 1985, plats on file at £1 Paso County, and discussions
with City and County Engineering Departments. Nomographs and tables
utilized to determine peak runoff rates are reproduced and included in

the appendix.

Runoff quantities are determined for the 5- and 100-year, 6-hour
duration storm and for the 5- and 100-year, 24-hour duration storm and
compared at the request of Bill McCall of the City of Colorado Springs.
Since the difference in peak flow quantities between the 6and 24-hour
storm durations is minimal, the 24-hour duration storm is used to
determine the design flows as required by the above-mentioned c¢riteria.
The criteria also states that the design storm shall be the 5-year
frequency unless the 100-year frequency peak flow rate is greater than
500 cfs. However, to keep ditch flow quantities at a minimum and to

aliminate transferring flows from historic basins, the 100-year



frequency storm is used as the design storm. Generally a headwater to
diameter ratio of 1.5 was used as a guideline to design the culverts
crossing Powers Boulevard. However, there are cases where the H_ /D
ratio exceeds 1.5. When the headwater to diameter ratio reaches 2,
outlet velocities and outlet protection as well as upstream inundation

was calculated.

PROPOSED IMPROVEMENTS

Powers Boulevard between Platte Avenue and Woodmen Road is proposed to
be improved to the standards of an expressway. This phase of the
improvement is to widen the roadway to four traveling lanes with a 10'
gravel shoulder on each side. Other improvements in this phase include
upgrading intersections and the Sand Creek Crossing. The Metropolitan
Expressway District, METEX, was formed to finance these improvements.
In the future, it is anticipated that Powers Boulevard will be widened

to eight travel lanes with several major interchanges.

The storm water management system for the first phase of Powers
Boulevard improvements consists of culvert ¢rossings and roadside
ditches. The culvert crossings are sized to allow for future widening
to efght lanes without extension, where possible, It is assumed that at
the time of construction of the seventh and eighth lanes, a storm sewer
system will be required to replace the roadside ditches. The design of

that system, however, is beyond the scope of this report.



Powars Boulevard lies within two major drainage basins previously
studied by the City of Colorado Springs--the Cottonwood Creek Basin and
the Sand Creek Basin. Basins designated C-1 through C-7 lie within the
Cottonwood Creek Basin., Basins designated S-1 through $-15 1ie within

(_-p\—\Aﬁ& 1 iMeluneEs Pasids 5= Tucoucad = -7
the Sand Creek Basin.Y A Hydrologic Summary Table is included in the
appendix summarizing the flow from each basin. Hydrologic calculations

can also be found in the appendix.

The roadside ditch section for Phase,A;has a two-foot bottom width with
3h:1v side slopes (typ. Ditch 2) or 3h:lv on inside and 2h:lv on outside
in area between acceleration/deceleration lanes (typ. Ditch 1), as shown
in Figure 1. Typically, the ditches are three feet deep but vary to
accommodate superelevations, existing utiiities and culvert crossings.
The ditches wers sized for the 100-year frequency storm using a
Manning's n-value of 0.035. A summary of ditch depths, velocities, and
available freeboard for the 100-year frequency storm are included in the
Appendix of this report. The ditch veiocities for the 5-year frequency
storm were checked along the various slopes of the roadway by Manning's
equation and prorating the flow quantity from intersection to

intersection. Ditch flows and velecities ranging from 3.3 to 5.9 fps

are notad on the construction drawings not included in this report.




1
From Palmer Park to Platte Avenue (Phase [), the alignment of Powers

Boulevard is in a valley. Currentiy, runoff is collected and conveyed
down Powers Boulevard to Platte Avenue. By raising the elevations of
the Galley, Omaha, and Palmer Park intersections to accommodate a storm
sewer system and utilizing the existing storm sewer system at Omaha, the
proposed storm water management system conveys the 100-year frequency

storm across Powers Boulevard to Sand Creex.

Sand Creek Basin

Powers Boulevard, from the high point north of the tariat Drive/
Bridlespur intarsection south, is in the Sand Creek Basin. Drainage
from the Sand Creek Basin flows across Powers Boulevard from the
west to east from the high point down to the Sand Creek crossing.
From here south, the basin drains from east to west. Land uses in
this basin vary from residential (1/8-acre lots} to industrial
parks. Please refer to the Soils and Land Use Map for uses in each

basin.

Basin S8 includes area that drains to the west ditch between South
Carefree and Constitution intersections. The 100-year flow will be
piped across Constitution in a §0" CSP and will drain down to Sand
Creek along with flow from Basins S-7 and S-7A. It is our
understanding that the railroad crossing has been declared

of. STEUCTURES asKecessary
abandoned. Metex will build a ditch¥along the east and west side of



Powers Boulevard through the railroad tracks.wirrch—wiH—prevent—ny
Wil BE aLLOW ED TS 2L AND STEUCTURES

rdoflow54;F5m==ann¢=§.west along the tracks. These ditches¥on either
NS ELowS OuUTH

side of Powers wilT¥For—gowr to Sand Creek along the road, with a

temporary 66" CSP at Victor Road.

Basin SBA lias in Villa Loma Subdivision Filing No. 7. The majority
of the 100-year flow is picked up in Rio Vista Drive by an existing
48" RCP. According to the drainage plan and report prepared by
Leigh Whitehead & Associates, October 2, 1972, the 48" RCP has a
capacity of 195 cfs. This flow is carried southwest away from
Powers Boulevard leaving 10 cfs, which will flow down Constitution
Avenue to inlets at Powers Boulevard. During a site visit, the
locations of the improvements mentioned in the 1972 drainage report

ware verified.

Basin S68 will drain to the northeast corner of the intersection of
Constitution and Powers. [t will be carried under Constitution in a
54" CSP and added to the runoff from Basins S6 and S6A which will be
carried in the east ditch to Sand Creek. Flows from Waynoka Road
are also to be conveyed to Sand Creek in this ditch. Also, at
Waynoka Road, a temporary 60" CSP will be installed to carry the

ditech flows.

Design Point S5 represents the Sand Creek Crossing. The Sand Creek

flow rate of 8620 cfs is taken from the Sand Creek Major Drainage



Planning Study by Simons, Li and Associates. The land uses assumed
in the study are based on the Colorado Springs Zone Maps. Areas
zoned agricultural at this time are considered to De mixed use. The
mixed usage includes 10% public, 47% residential, 2% drainageways,
12% commercial industrial, 11% parks, and 13% streets. This usage
appears to be a valid assumption for the as yet undeveloped areas.
A =i e Ll '5
<ix 12' x 12' RCBculverts xce being constructed at the Sand Creek
Crossing., The hydraulics for this bridge and improved channel has

been submitted by Simons, Li & Associates and approved. Their

report is included in the appendix of this report,

gasin S4 includes area contributing to the Palmer Park Road
intersection. Runoff is to be collected by two 38" x 24" elliptical

RCP at the northeast corner of the intersection and conveyed across

Powers Boulevard to the west. The elliptical RCPs were used because

of a conflict with the 24" wateriine in Powers. A ditch will Dde

graded from the outlet of this pipe to allow pasitive drainage to

Sand Creek. Hydraulic calculations of this ditch and the ditches at

Omaha Boulevard and Galley Road are included in the appendix.

Basin S3 includes the area contributing to the Omaha Boulevard
intersection. Runoff is to be collected by an existing 36" RCP and
a proposed 36" CSP. Both pipes will collectively convey the

100-year flow across Powers Boulevard to the west. The existing



pipe carries 52 cfs according te the construction plans by Leight
Whitehead and Associates, dated April 2, 1984, for the 5-year storm.
No drainage report could be found at the county, and we received a
"drainage letter" dated January 16, 1984 from Leigh Whitehead and
Associates which.did not have any design calculations for the
system. Since we do not know the actual design capacity of this
system, we will use the 52 cfs, 5-year flow to be conservative, The
new 36" CSP is designed to carry the remaining 43 cfs. A ditch will
be graded from the outlet of the proposed pipe to allow positive

drainage to Sand Creek,

Basin S2 includes the area contributing to the Galley Road
intersection. Runoff is to be collected by a 60" CSP at the
northeast corner of the intersection and conveyed across Powers
Boulevard to the west. A ditch will also be graded from this outlet

to allow the water to reach Sand Creek.

The ditches at Palmer Park, Omaha and Galley will have two foot
bottoms with 3:1 side slopes. They will be graded at approximately
1.0% from Powers to Sand Creek. At Sand Creek the bank will have

riprap where the ditches enter the creek.
Basin S1 and S1A consist of the east and west sides of Powers from

Galley Road to Platte Avenue. This runoff will flow south in the

roadside ditches to Platte Avenue. Runoff from Basin S1A will flow

10



west ajong the Platte Avenue roadside ditch to where it empties into
Sand Creek, In Basin Sl there is a cul-de-sac located approximately
300 feet north of Platte Avenue. Since this is not a major crossing
a 36" CSP was designed for the 5-year storm. Ouring the 100-year
storm the additional water will flow around the westerly edge of the
cul-de-sac. The runoff from this basin will flow east to the
central tributary of the east fork of Sand Creek. The central
tributary passes under Platte Avenue in an 8* x 14' box culvert.
This box culvert is inadequately sized for the 1Q0-year storm which
causes shallow flooding in this area. The improvements on Powers
will not change this floodplain. In the future when Platte Avenue
is improved, the existing box culvert should be improved to pass the

100-year storm.

Basins STL and ST2 are in the area south of Platte Avenue where the
new Powers Boulevard road will be transitioned back to the existing
road. Basin ST1 lies on the east side of Powers Boulevard. There
will be a 24" CSP constructed under the access from Powers Boulevard
to the frontage road. This culvert is designed to pass the S-year
flow with part of the 100-year flow overtopping the access road.
This runoff will join the central tributary before it crosses over
8ijou and Powers Boulevard, as it has historically. Basin ST2 lies
on the west side of Powers and runoff from it will cross over the
private drive in a concrete cross pan at Powers Boulevard. Since

this part of the road is temporary we will not try to cure the

11



drainage problems where the central tributary crosses over Powers

Boulevard.

For this phase of construction, curb and gutter is being placed at
the intersections from PCR to PCR only, therefore, inlets will be
placed in the northeast flowline of Palmer Park, Omaha Boulevard,
and Galley Road to drain these localized low points. The
calculations for these inlets can be found in the Appendix of this

report.

In addition to the inlets at the intersection low points, inlets are
also being placed along the median flowline to pick up water
draining to that gutter due to superelevation of the roadway. The
inlets will be placed at the point where the street section is
superelevated at 2% to the median. The calculations for these

inlets can also be found in the Appendix.

Roadside Ditches

The typical road section consists of grading for a future section of
three lanes in each direction with curb and gutter. Roadside
ditches will provide the drainage system until the time of
construction of the seventh and eighth lanes. These ditches are
typically three feet deep with a two foot bottom and 3:1 side

slopes. These ditches will be shallowed up in a couple of areas

12



where the capacity is not critical in order to miss existing
utilities. A1l ditches will be sized so that there is a minimum of

one (1) foot freeboard to the nhinge point in fill sections,

SUMMARY AND CONCLUSIONS

Powers Boulevard improvements include the upgrading of approximately
seven miles of 2-1i?e highway to a 4-lane expressway. This report has

L \
addressed Phase,k’which includes that portion from Platte Avenue to-ih;gﬁfckJL

Rosap
=Cpmeg

The storm water management plan includes the use of ditches,
cross culverts and inlets to convey runoff through the roadway. The
ditches in this phase were designed to convey the 100-year flow.
Riprap outlet protection has been designed and will be constructed at

the outlet of the proposed culvert crossings.

13



APPENDIX



ey *

*

~ ; ! RERA o ; 3

A P o T G HASE
., : Z‘r‘ f }‘, ' . % ] ~¢n 4
Ay i
.-::"‘LL/:’ A 3 I %ﬂ
- ! RS & ~_ ¥
e s T e ) i T~

-} H e s\ "1k T -

‘ 4, .Rl - ' 0 - .}b_ Lﬂ.z | | - ] P g "__

PARi A e . o N g vl ol .
Al

E 3 4 —T X T ]

YT vid J\'\N‘ A A\ H =i . )
SIM W T Y [J 14 ) hd
&y ' y - 15 }@ﬂ- N e s

'3 - < .
i R l\\ £, . AN Hos
.-.'ﬁi’. - it =¥ ———a » A O,

VICINITY MAP

N.T.S.



DRAINAGE FACILITIES COST ESTIMATE
PHASE 1
BIJOU STREET TO WAYNOKA ROAD

UNIT TOTAL

DESCRIPTION UNIT COST QUANTITY COST

66" CSP [/ LF 66 90 $ 5,940
60" CSP / LF 62 353 21,900
36" CSP ¢ LF 36 290 10,440
24" CSp/ LF 32 70 2,240
18" csp/ LF 28 58 1,600
38" X 24" CL III RCPE LF 96 523 50, 200
18" CL III RCP LF 40 172 6,900
66" END SECTION Z EA 1100 2 2,200
60" END SECTION 7. EA 1035 4 4,140
36" END SECTION Z, EA 378 3 1,130
24" END SECTION Z EA 220 2 440
18" END SECTION 3 EA 480 2 960
384 X 24" END SECTIONS 4 EA 750 4 3,000
5' TYPE R INLET EA 2000 4 8,000
15' TYPE R INLET EA 3500 1 3,500
MODIFIED TYPE D INLET EA 2750 1 2,800
38" X 24" X 38" X 24" WYE4 EA 850 1 850
60" X 18" WYE Z EA 690 1 690
45° - 60" BEND 7 EA 1000 1 1,000
RIPRAP cY 30 500 15,000

SUBTOTAL $142,930
10% ENGINEERING & CONTINGENCIES 14,300

TOTAL $157,230

1. 16 gage

2. 16 gage CSP

3. Class III RCP
4, Class IITI RCPE



DESIGN POINT

ST1
51
52
53
54
55
6
57

STRUCTURE SUMMARY TABLE

24%
36"
60"
36"
2 -

50"
66"

PHASE I

STRUCTURE

csp

csP

CSP

CSP

38" x 24" RCPE

12' x 12' Box Bridge
cse

CSP

Hw/D
1,35
1.00
1.00
=== .10
=68= |.To
0.90
1.10
1.00



HYDROLOGIC SUMMARY
PHASE I

CURVE
AREA NUMBER QR Q100 Q5
SUBBASIN {ACRES) COEFFICIENT (CFS) (CFS)

ST1 4.3 .7 32.7 17.4
§T2 2.2 .84 16.1 8.3
sl 15.0 91 62.2 32.8
S1A 5.5 .83 41.5 18.6
S2 28.9 91 119.5 62.7
S2A 5.0 .87 39.2 17.8
M1 0.8 .90 8.0 3.6
M2 0.8 .90 8.4 3.8
83 19.3 92 95.1 50.8
S3A 2.6 .85 25.1 11.4
S3B 2.6 .86 25.2 11.4
54 14,2 92 71.4 38.1
SAA 3.1 .89 27.2 12.3
56 38.0 91 132.0 69.1
S6A 35.8 91 139.4 72.8
Sé8 23.9 92 124.3 66.4
§7 5.7 92 30.8 16.4
S7A 41.9 92 <8 1283643 14D
38 31.3 92 144.5 77.6
S8A 60.6 8l 204.7 89.9

Basin $3 includes overflow from Basin S3A
Basin $6A includes overflow from Basin S6B
Basin S6 includes overflow from Basin S6A
Basin S7 includes overflow from Basin 58

Basin S7A includes overflow from Basin S7



Rrea: A = 15 Acres = Q. 0834 Souare Mijies
(& hour) (2amour)
1) Pracinitation - 3§ vear 2.1 2.7 inches/hour
- 100 veanr 3.3 ) inches/hour
2) Areal agiustment factor @ 1
2) Time of Concentrationt 20.7 minutes= C¢. 34 hour
4) weipnted Curve Number ard % Inocerviosness:
Lang use HY 2R Curve Num. % Imperviousness
Office/Comm, 10. & 92 a3
Office/Comm, 4.6 a9 a3
* Weignted Curve Number: 91,1
#* Total % Imoervicosness: 85.0
# Lag factor: 0. 690378
* Corrected Time of Concentration: 0.23 hours
(& hour) (24 hour)
S5) Deontn of runcffi Q = 1.e3 1.8 inches (S year)
Q= 2.55 3.41 inches (100 year)
&) Determine Peax Rate of Discharge:?
g ( =& hour) 780 cem/in  From
, Fig 1
a ( & hour) 1020 Cam/in ==a==
PERAK FLLDwW
EIEIEIEEEXENE

PERAK FLOW DETERMINATION

——amEEEES TSRS TERSEESS
Joo ti1tle: METEX POWERS Blvd,.
Joo rnumber: 8835.03,0007
Date: May 14, 1387

BASIN: 51

aeR*l (cfs)

] S vear ! 100 vear




PEaK  FLOW DETERMINATION

Jom title: METEX POWERS Blvd.
Joo rnumoer: 8835, 0&. 0007
Date: Mav Lla, 13287

BASIN: 32

Araea: A = 28.9 Rcres = O, 0452 Sguare Miies
(& hour) (24mMour)
1) Precipitation - S year 2.1 2.7 inches/hour
- 190 year 3.5 4. 4 incnes/nour
2) Areal agjustcment factor @ 1
3) Time of Concentration: £20.5 minutess Q. 34 hour

4) weigntad Curve Numoer and * Ingcerviosness!:

LAanG use Araa Curve Num. % Imoervicusnass
Office/Comm, 18.90 22 as
Gffices/Comm. 10.9 a3 as
* Weigphted Curve Number: 20,3
* Total % Imperviocsness: 835.0Q
* Lag factor: C. 685513
% Corrected Time of Concentration: .23 hours
(&6 Pmour) (24 hour)
s Deoth of runaff: g = 1. 24 1.78 'inches (5 vear)
Q= 2. 33 3.33 imches (100 year)

&) Determire Feax Rate of Discharge:

g ( 24 hour? 78¢ csm/in  From

Fig 1

g (8 mour) 100 CSm/i1n =====
PemK Rl
EREEBERED

agwred {(cfs)

I3 yaar i 100 vear

il . S —— T T T ot ik S A S S e N S S~ . S Sk S S
e ot P S S e = S S T S S — ——— ——— i o —
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PEAK FLOW DETESMINATION

-,

METEX ROwWer3 Blvao.
8835, w3, GUUT

SO0 Titles
Joo rumper:

Date: Mav la&, L1387

ERSIN: sS3

Ffrea: A = 13.3 RCcres =

(& hour)
17 dracipitation - 5 vyear 2.1
- 100 year 3.3

2) Areal adjustment factor @ i
3) Time of Concentration: 13.2

Miriut @es=

Q. 0308 Sduare miles

(Sa4haour)
2.7 inches/hour
4. 4 inches/hour

Q. 22 maum

4) Weighted Curve Numoer and % Inderviosness:

Lang use Area Curvea Num. % Imoervicousress
gffice/Comnm. 19.3 2 as
#+ Wwe:ornted Curve Mumber: 92. ¢
% Togtal % Imperviosness: 83.0
* Lag factor: O, 712738
+ Corrected Time aof Cloncentratliond . 15 hours
(& haur) {24 hour)
) Deoth of runofr: Q = 1. 32 1.87 inches (S year)
G = 2.63 3.5 inches {100 year)
&) Determira Peax Rate of Discharge:
a ( 24 hour) SO0 CSM/in  Fraom
Fig 1
Qg ( & hour) 1180 ceMm/in =====
PEAK FLOW
MEEERNEWE
aeanl (cfs)
I 8 year ! 100 vear
24 nour | SU. 8 ! S3.1
& hour | 45,2 ' . 1




pEAK FLOW DETERMINATION

========================8

METEX POWERS Blvd.
8835, 03. w007

Joo title:
JIs rmumgosr:

Date: Mav 14, 1987
BASIN: S
frea: A = {a,. 2 RCres = . U822 Square Miles
(& Rhour) (S4mour)
1) Frecinltation - 3 ysar 2.1 2.7 incnes/hour
- 1 vear 3.5 4, 4 1ncnea/haur
27 Areal adjustment factor @ 1
3) Time of Concentratiornt 12,5 mivutes= V.2 hour
4) Weignted Curve Numbar and % Irncerviosaness:
_and use Rrea Curve Num, % Imoperviousrness
COMMERCILAL 14,2 92 a3
* Weighted Curve Number: 92,0
* Total % Imperviosness: a5. 1
* Lago factor: Q. 712738
% Corrected Time of Concantration: 0. 14 Mours
(& haur)} {24 nhour)
5) Destn of runoff: Q= 1.32 1. 87 i1nchnes (5 year)
QG = 2.3 3.5 inches (100 year)
& Detearmine Peax Rate of Discharae!
g (&4 mour) FEO csms/in From
Fig 1
a ( & hour 1180 csm/in =Sa===
PEAK FLDiN
EEEERNERER
a#R#d (cfs)
i 3 year ] 100 vear
&4 hour | 38.1 ; 7l.4
& mMaur | 34.5 H &d. 3

oo o e o i e el N S i e D D S S D S S S S i o <SS =



pEAK FLOW DETERMINATION

Jmo ti1tle: METEX PQWERS Blvd.
Jop rumber: 88395, 03. 00007
Date: mav 14, 1387

Se+S6AR+356 (DESIGN PIINT S6)

Armea: R = 37.5 fAcres = 0. 05%2 Sauars Miles
(& nour) {S4nour)
12 Pracimitation - 3 year 2.1 2.7 inches/hour
- 100 vear 3.5 b4, 4 incnes/hour
2) Araal agjustment factor : 1
3) Time of Concentratlon: 33.9 minutas= 0. 56 hour

4} weionted Curve Numoer and % InoDerviosness:

Lang use rea Curve Num, % Impervigusness
QF FICE/COMM, 26. 1 92 B3
INDUSTRIAL 11.8 asg 72
% Waignted Curve Number: 50.8
* Total % Imoervicosness: 8¢. 3
* Lag factor: 0. 838384
» Corrected Time of Cancentration: V.33 hours
(& hour) (24 haur)
=) Depth of runoff: Q = 1.283 1. 77 inches (5 vear)
a = 2. 52 3. 38 inches (100 vyear)

&) Daete@rmine Feak Rate of Discharge:

Q ( 26 haur? =YIW CsSM/i1n  From
k Fig 1L
g ( & hour) 860 CSM/in =s===

PEAXK FLUW
=5 55 3R SR PR IR IN R AW

g#RA*Q (cfs)

i 2 vear J 100 vear




pEAK FLOW DETERMINATION

=========================

Joo tictie: METEX POWERS Blvd.
Jmo rumoer: 88395, (3. Q007
Date: Mav 14. 1387

SeA+GAE (DESIGN POINT S6/A)

Area: A = 35.8 Acres = 0. 0553 Scuare Miles
(& heur) (E4hour)
1) Precioitation - 3 vear 2.1 S 7 incnes/nour
- 100 vear 3.3 4, & inches/Mmour
2) Areal adiustment fagtor 3 1
3) Time of Concentration: 26.1 minutes= Q.43 hour
4) Weighted Curve Number arnd % Irnocerviosness:
Lanag usa Area Curve Num. % Imoerviousness
OFFICE/COMM, 24 o2 as
INDUSTRIRL 11.8 aa 72
#* Weignted Curve NumBber: S0.7
% Total % Imgerviosness: 80.7
# Lag factor: Q. 698847
* Corrected Time of Concentration: ¢. 29 hours

(€& hour) (24 hour)
S) Deoth of runoff: Q = 1.22 1.76 inches (3 year}
Q@ = 2.51 3.37 inches (100 year)

&) Determine Pewax Ratms of Discharoes

g { 24 haur) 740 CSM/in Fram
Fig 1
a ( & nour? 260 CSM/in ===m=a=
PAK FLOW
2B =% 32 T B R IR

g#a#ld {(cfs)

: S vear } 100 vear
24 nour | 7.8 H 135, 4
& hour | £3. 4 i 1324.6




pERK FLOW LDETERMINATION
SEnaE =SS FEEEESRTSSSS=SRES
Jom title: METEX POWERS EBlva.
Jmo rumnper: 5835, 03,0007
Date: May la&. 1387
BASIN: S6B8
Area: A = £3.%9! fFcres = 0. 0374 Sauare Mmiles
(& mour) (24hour)
1} Pracioitation - 3 ymar 2.1 2.7 inches/haur
- 100 year 3.9 4, 4 inches/naur
2) Areal agilustment fagtor @ 1
3) Time of Concentraticon: il.1 minutes= 0. 18 haur

4) Weighted Curve Number and % Inosrvicsness:

Land usa Area Curve Num. % Impervicusnass
Of fice/Comm, 23.91 g as
+ Weianted Curve Number: 92.0
# Total % Imoerviosness! 85.0
* Lag factaor: ‘ Q.712738
+ Corrected Time of Concentration: 0. 12 hours
{& nour) (24 hour)
S) Deptn of runoff: Q= 1.32 1.87 inches (S yaar)
Q = 2. 63 3.5 inmches (100 vear)

&) Determine Feak Rate of Discharce:

o ( 24 heur) 930  CSM/in  From

Fiog 1

g ( & hour) 12235 CSM/1n ===s=
PEAK FLOW
ENMEEEREIEZ

a#And (cfs)

i 3 year i 100 vear

4 nour | B, & : 124, .3

ol — —— i — . - -

5 Maurs | 80, 4 d 120. &




Job title: METEX FOWERS Zi.a.
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pEAK FLOW DETERMINATION

=========================

Joapn title: METVEX POWERS EBlva.
Jeo number: 883%, 03. 00W7
Date: Mayv L4, 1387

BRSIN: 87

Frea: A = 5.73 rFcores = O. 00T Souare hiles
\& hour) (24hour)
1 Preclioltation - 3 vear 2.1 2.7 inches/haur
- 100 vmar 2.3 4. & incHes/hour
2} Areal adiustment factor 3 1
3 Time of Concentration? 190 mirnutess 0. 16 hRour

4) Weighted Curve Numoer arnd % Imperviosness:

Land use Area Curve Num. % Imoervicusness
COmmeRCIAL 5.73 92 a3
* Wweinhted Curve Number: g2.0
* Total % Imgerviosness: 83.0
* Lag factor: 0. 712798
+ Corrected Time of Concentration: U, 11 hours
(6 nour) (24 haour)
5) LDepth of runoff: Q = 1.32 1.87 inches (S5 yaar)
Q = 2.63 3.3 inchas (100 year)
&) Determine Peax Rate of Discharge!
a ( &6 haour) 340 CSnsin  From
Fig 1
a (& hour? 12849 cSm/in =====
pPERAK FLOW
BN EREEREN
arm#*d (cfs)
i S vear H 100 vear
=4 naur ! 15. 4 ! 30.8

o o s e P T o ok 7l . i P ok Tl A St S o b S S S e e S S



pEAK FLOwW D

METEX POWERS Bl
6835. u3. 0007

Joo Title:
Joo mumoer:

INATION

ETERM
Szzz=asss====

vida

Date: may l4, 1387
ERASING S8
Area: A = 3L.2 FAcres = 0, 0489 Saquare Miles
(& Nnour) (24hour}
1) Pracioitation - 3 yaar 2.1 2.7 inches/haur
- 100 vear 3e 3 4, 4 inches/nour
=] Areal aciustmert factor 1
3 Time of Concentratlon: 15,8 minutes= 0. 26 hour
4) Weigntea Curve Numper and % Incerviosness:
Lana use Araa Curve Num. % TImoervicusness
COMMERCIAL 26.1 Sz a3
COMmERCIAL S. 2 S3 85
* Weighted Curve Number: F2. 32
* Total % ImcervicosSness: as. v
#» Lag factor: 0. 717301
* Corrected Time of Concentration: 0.18 hours
(& hour) (24 haour?}
S? Deoth of rungfTt: o = 1.34 1.839 incheas {3 year)
Q= 2.63 2.52 inches (100 yaar)
=) Detarmine Peax Rate of Discharoe!
g ( 24 Pnour) S0 CeM/in  From
Fiog 1
a ( & nour) 1100 CEM/in ===a==
FEAK FoOwW
SN R NN
geaeld (ofs)
; S vear i 100 year
=4 nMour | 77.6 | 144, 3
& hour | 72 i 142.5
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Jmg title: METEX POIWERS Blvd.
Jms rumber: 5835, 03. 0007
Date: May lé. 1387

BASIN: Sar

Area: A = 60.55 Acres = U. 0F4E Sauare MNiles
(& hour) {(24hour)
1} Praeciortation - 5 vear 2.1 2.7 inches/hour
- 100 year 3.3 4.4 inches/hour
2) Areal agrustment factor @ 1
2) Time of Concentration: 14.4 minutes= Q.24 maur

4) weighted Curve Number and % Inoerviosness:

Lang use Hrea Curve Num. % Imperviousnass
RESIDENTIAL 60. 35S al =&
* Weignted Curve NumDer: 21.0
# Total % Imparviosrness: S6. 0
#* Lag Tactor: 0.66a8810
* Corrected Time of Concentration: 0.16 nours
(6 hour) (24 haur)
S5) Desth of runoff: Q = 0. 66 1.08 inches (S year)
= 1.7 2,48 inches (100 year)

&) Determine RFeax Rate of Discharcoe:

a ( 24 phour} 88u CeEmM/in From
Fig 1
a ( &8 hour) 1i40 cCsm/in =ssoas

P Fl.Ow
Y P L

owaxrl (aT3)

i S vear ' 100 vear

o
$
a
o
=
3
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w
uw
ne
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v
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Re= /74 g=c
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Q5: ng;ﬁ

Qs = (83)(%/1(5.48)

Qgz /7.6 ¢ps

Q}OO = C Tio0 A (1.25)

Op = (B3)(7.3,(5.48)(1.25)

Oeo = 745 res
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Inc.orpor sted .
Sorming Erginanes swieet Drainage Thouctures o RA Sheat
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&5 = \—, 4 C£$
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De s\ﬂm Flows "

Re= 157 fs -
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S-year storm. | 100- year Storm Wi
ovex"*op +he access voad.



v LA

Hba

[

eHE

Ty

F!ML

o’

&

‘.a

{6}

-

=

g

>

LTS
5

w

=

TSP I
Y-

a0

Cad
i L ]

0]
= I
&
-~
i 1!
i -
Eh

TSTA 91+92

mcﬂ-sr‘f'l-ortxc.cass;-.gg;gqﬁ

T..

SC’}?{E‘E*

o)

Al b o . N ) n‘. -W.@..... .t
_L.rm.gnt.«__...u.-mr#n...,.,.q.».-.w-__“r_xﬂ_.._..&.. ¥

gz | TN

oMY | wopw 3108

U3L3ANNE

31v0

AN

03LIOW
NVd

R AT AN

s e R
SE RO xSRI TR PR L

. t

It




ITOrmicy with Cflg maseel pidi v Ll Jdidindys
saihage plans and specifications meet the

y ticular drainage facility is designed. 1
3 any liability caused by the negligent acts,
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WAy 5 FOURDY umbay Mbavig

89-5i-tl

SLYZATIND W04 NHO3 NOILVINdMOD NOISIC ‘-9 38N0Id

\_

a“ proJECT: METE X

Tran ‘:‘.‘)l|+‘\ovl.. 5 O uﬂ%ﬂ O‘P ‘—P | u‘ﬂe

pesioNER:_KH

HYDROLOGIC AND CHANNEL INFORMATION -
esigtion. A+A2 Pecess Road

East Ditch A'oug Powers

G =q, = _15_-Zgisrmwnsa ELEVATION = /2

Glioo= 02 * 2L AT STAILWATER ELEVATION = L%

—

oATE:_ S—-1-87]
SKETCH L +92
0. 80.8 pon cﬁ:znon: QL+ .

Hw

%

|

P
et/

. LBC T, —'f
L*aa Eu] bli
Qz* CHECK DISCHARGE, SAY Q3 OR 0,00 MAN. STREAM VELOCITY « ______~ 100 ——
COLVERT - HEADWATER COMPUTATION T ], .
pEsCIPTioN | o |gze[ver cont OUTLET CONTROL HWsH+ he ~La CHART §= g'ﬁ cost | commenvs
(ERTRANCE TYPE) -“7.!'- Hw ke | W ] 4 ff-;ﬂ Te | ng |Ls | viw | no. | 1w s ¢
u 0.8

CoPFES|IS.Az4"|1.25]2.7 |0.5]2.2]1.S|1.715|4=241.75]1.3 2.5 2.7 6K
csPufFES k21|24 3-0} 2!
RePufres [is7|zi lasles los |7 |16 [ias|ez |11 1.2 [2.5] = | ==12.5]— EKS

SUMMARY & RECOMENDATIONS!: Will carcy S-year sStorm. Koadd w'tv e ovcr‘toPPed
Ay ;,,m3 WLo- ~ear Storm

TIVANYN Vid3lIH0 39VYNIVHQ

SLE3ATIND B SL3INI



KKBNA wooTe METE X pate S5~1-8B7  Jobne 8835

Comtoinng Engmeers Subject Draina ae C o lvexrst=, By Ry Shaet ot
N,

v |p1+04 - CULVERT DBELoW CuL-DE-SAC

Rasgin S Flows To Culvert:

Re = 32.8 cte
Qwo= 2.0 c_-Es

Flows are . east ditch. Ove 38
CsP (30 RLP) will carry Hhe S-year storm,
Hows ~\Crom +he 1C0-vYear =torm  wirlt HMaw
crouwnd  the west end oF +he cul-de-sac
amd back nto the ditch.
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SCIENCE PARK PROPERTIES %
64124-00-002 i -
-
= |
LTA 104+04 44 POWERS BLVD. ok
T STA 10+00 PLATFE AVENUE pgu
' ,1"'8' 18 MULTIPURPQSE
STA 104+55 Q@ EASEMENT
g s SRR '
ASEL [ — (,_ = . - iy - Q
. o . _ : ‘NOO 23!__?1‘3 2289.66#
. —
/]
SR _ ° e
0 ' @
8 \STA 106+12.86 66 LT gl o 33
F g ECS PCR : ®l 3 o
PERIR Slas 4R
0 a o ; = g : T
P . Bl = 9J NOQo23°17°W
S) z§ 410641416 56’5 QK0 = 62.0¢cfs
$ 2 le /5% PCR -7 Qs =32.8¢f >
Eu':u-.’ - o"
Al
qy'

‘e EXIST.

BPEART _'?!.o - 3 = i
. A & ; N " .
TN S T e e

- T " —

Y ggiqo S AL ke SHEET 96 FOR PROFILE STA 107+Q0 NVINSTA 107+53 83 R

r = | FOR BERM DETAIL SEE SHEET!3 126" RT, CENTER OF INV OUT STA 106+44 BORT

L ] { CUL- DE- SAC SEE SHEET 44 FOR PROFILE

| % ACCESS ENID DIETEMANN & ouT

3/4° |SERVICE) -~ CARL H.SEYFER
54073-16-003

KKENA assumes no reaponeibility f
on this drewing have been ptotted
ls, however, tr :onfrqefo_r: rese
ail utillities g or to the commen
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g1-8

. sanbid

PROJECRMETEX
—

JLVERN

pesioner L AL

oAIE:,S[Z/_fLQ_L

HYDROLOGIG AND GHANNEL INFORMATION

AHWe_____

SKETCH

stanon: la7 1t o4

Q = :32% QRS Tw = ¢ i e
= = L’ - —
Q= 2.0k Gin W | E!.-' / _ &_@ EL@H T
Q; = DESIEN BISGHARSE , SAY Qg ) MEAN STREAM VELOCITY ™
0.- CHEGE BISGHARSE , SAY O, O Qo0 MAX. STREAM VELOCITY™
COLVERT HEADWATER COMPUTATION
DESCRIFTION a lsize ['NLETCONT. | OUTLET CONTROL HW=H+hg LSy | : 5 o8t COMMENTS
ENTRANCE TYPE) ul')‘ HW K | W | 4 ﬁg W | hg | LS, HW
cseufes P2eln 0 30 bsVy /8 |zd 144 zH]/o B-B1z0
30 wfFEs - [ 2D]3L7 |24 | 7.2 asgropsSias] - lepslloladP-2
e Fis - 2o l20" | W 1352 o s])5]20 |225]=|azs| r0=p25 S

SUMMARY B RECOMMENDATIONS: C ULVERT
/0O YEAL Feow AQO')NO C - DE - SAC,

Wi Pass Tug 3 ){_Aq_ SroRkm,




KKBNA woTie METEX Dae S~ 4-B7  Jobne FFIT. 03

it ooy T Subject Prourmade Srheuctures sy RA Sheet  of

STA 13 +T74 STORM S EWER AT GALLEN

Pasin S2 Flows o Them Swer:

a6= 2.7 c1Cs

< 9 cls
Koo (9.5

Flows are in +he east ditch amd
in  TFhe street,

,m.o+3.a - |2a,‘>\

The otlached Storwe  Sewer ciicu.fa_i'ﬂ'o«s
ver;ry +he h\,dro.u.l-'c. opwa;i—lo«s ¢+ The
Sx{s-l-em. #é:ﬁ c 1S Fhea PQJQ.QSEC( dCu.r\
+he nofth. ditel oF  Galley Rd. o

Samdk.  CreeX,
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583FOR PROFILE OF GALLZ
<rs ROAD, SEE SHEET 137
FOR INTERSECTICN CE":
SEE SHEET 4|

OR HCR!ZONTAL LOCATICN CF
TORM SEWER SEE SHEET a4

C STA 130+58 .38 °

T STA 10+00 GA.
Qog = 27CF%
s-lscFS

=2.8FPS.
“'SUAT.' - -/

R Wi &

Zs_m@ssm \ 132 +¢
LINE 2 '!R £0S

227 LF 60" CSP SEE SHEET 44 FCR ¢

=119/ cfs

9188.36 L ’
IDTYPE

STA. 131+27.36 32470

BEGIN MEDIA 6\
24 BEGIN TYPEZ, .04 / R PCRE
& SECTION IB Q.: SECTICN}
- N ’ i . . — ,‘
r ‘ —— i— r———— .
/

LINEY =

A\ RENCYS ©)

e

”
I N g~ v .
—_ == m”i‘n! eca f 9

el

STA28+50C T
£ PROJECT
€. LiINE SEC
VoW, LINE S5EC
-—.\«qm...nscss LN s
SLOPE ESMT

R AP A P XN

& —h __—-I'.——-—
L& 8: SQI’AC
437 | <
5\ \

SLOPE EASEMENT \ sLOPE ESMT

135405.09, 147.2C
SLOPE ESMT
SIRe, 11T

I2+19 50 §3.93LT.

»24.08 63.7%'AT.

B PCR FH \ - .
e - SL3PE ESMT

#8783, 9300 '

QI ABE FamMT




g1=5%

2 enbid

pESIGNER: _E 5

pRosect: TN ETEX
Srer M SEWER NEAR OAULEY RD. INTERLECTION pare: D4 -87
HYDROLOGIC AND GHANNEL INFORMATION SKETCH
. sanon: 121+ 14
EL. AT pondim el Cd’(:a.ll-w Rd -

AH*‘__"?_'_O i
0. - ('2-7 crﬁ * Gs Tﬂ. = ‘ . et ™w
- — = - > - -
Q, #9=tcfe = Guep W2~ _2.1 ﬂ__qzvf ?_",. f.uom o] T
Ng.5 — 224 LAl
Q) ~ DESIGN DISCHARGE , 3AY Ogp MEAN STREAM VELOGITY =
( Oy = GHECK DISCHARGE , 3AY Qgo O Q400 ) MAX. STREAM VELOGITY=
CULVEART HEADWATER GCOMPUTATION ok
DESCRIPTION aQ SIZE INLET CONT. QUTLET CONTROL HW=H *+ hy "LSO : —18 coSsT COMMENTS
]
(ENTRANCE TYPE) 3-'-6! HW K| o de EE;E TW | hy | LSg HW g 5;‘
) csPures|ut.ileo 110 15.0 5.0 oK

~

SUMMARY B RECOMMENDATIONS: < ., <dorm Sewer catc ulal ion o

t—‘J*W-f-‘HA“ a_;\;o—n-:,_

Lo h-ldrau}.lig




EALLE Y

1J0B: CB METEX GALLEY INTERSECTION 60 INCH FOR 100 YR. WFH 4-1-87 KKBMA INC. CONSUWLTING EN Pawse ]
iJOE: CB METEX GALLEY INTERSECTION &40 INCH FOR 10¢ YR. WFH 4-1-67 KKBNA INC., CONSULTING ENGCIMEERS
889%. 2. 7 03715/87 7ril1 STORM
STORM DRAIN ANALYS1S PROGRAM
KKBNA VERSION 1.0
JUNE 04, 1983
{ INPUY)

CD LZ HAX @ ADJ Q@ LENOTH FL 1 FL 2 CTL/TW D W 8 KJ KE KM LC L1 L3 L4 Al A3 A4 J N
rd 2 120.0 120.0 225.00 41.10 42.33 0.00 &G, 0., 3 0.060 0.00 0.00 | 1 3 S o 0. 54, 0. 0.00 Q024
2 2 117.0 117.0 9.00 42.33 42,30 0.00 &0, 0. 3 0.00 0.50 0.00 0 4 0 0 A3 0. 0. 0.00 0.024
2 4 117.0 117.0 14.00 42.30 AZ. 44 49.36 60. 0. 1 0,00 0.50 0.00 0 o o (4] 0. [+ 0. 0.00 0.024
4 3 3.0 3.0 43.00 435.10 43.56 48.40 19. 0. 1 0.00 0.00 0.00 3 L 1] 1] 0. 0. 0. 0.00 0.024

140B1 CP _ METEX OALLEY INTERSECTION &0 INCH FOR 100 YR. WFH 4-1-87 KKBNA [NC, CONSULTING ENGINEERS

8a93. 2. T 08/135/087 7511 STORM
STORM DRAIN ANALYSIS PAGE 2

LINE @ D W DN DC FLOW SF-FULL v v 2 FL 1 FL 2 HG 1 HG 2 b1 D2 ™ TW

NO (CFS) (IMM}IN) (FT) (FT) TYPE A{FT/FT) (FPS) {(FPS} (FT) (FT) CaLC CALC (FT) (FT) CALC CK REMARKS
1 HYDRAUL IC ORADE LINE CONTROL = 43.30

2 120.0 &0 0 5.00 3.12 FPART ©.00723 2.3 &.7 41.10 42.33 44,22 44,463 3.12 4.30 0.00 Q.00

3 117.0 &0 0 S5.00 3.08 PART 0.00480 &4 8.2 42,33 A2.36 45.72 43.78 4.3%9 3.40 0. 00 .00

4 117.0 &0 0 5.00 3.08 PART 0.00488 &.6 8.0 42.38 42,46 446,59 AS.93 4.21 3.47 47.44 49.38

3 HYDRAULIC GRADE LINE CONTROL = 44 .48



145 CH METEx GALLEY INTERSECTION &0 INCH FOR 100 YR. WrFH 4-1-87 KKBNA INC, CONSULTING EN Fare pd
= 3.0 13 G 0.76 O.646 SEAL 0.00278 1.7 2.9 45.10 45. 56 46.68 46.77 1.58 1.21 46,83 4&. 40
X = %.594 X(N} = ¢. 00
110k CB METEX GALLEY INTERSECTION 40 INCH FOR 104 YR. WFH 4-1-87 KBNA INC. CONSULTING ENGINEERS
BEYa. 2. 7 - OS5/ 15/87 7:11 STORM

EXPLANATION OF CODES

Vi, FL 1. D 1 AND HG 1 REFER TO DOWNSTREAM END
V2, FL Z. D 2 AND HG 2 REFER TO UPSTREAM END

X ~ DISTANCE IN FEET FROM DOWNSTREAM END TO POINT
X(N}) — DISTANCE IN FEET FROM DOWNSTREAM END TO POINT
X(J) - DISTANCE IN FEET FROM DBOWNSTREAM END TO POINI
F(J) - THE COMPUTED FORCE AT THE HYDRAULIC Jumf
D(BJ) — DEPTH OF WATER BEFORE THE HYDRAULIC JUMP (UPS
D(AJ) - DEPTH OF WATER AFTER THE HYDRAULIC JUMP ([OWN
SEAL INDICATES FLOW CHANGES FROM PART TO FULL OR FRON
HYD JUMP INDICATES THAT FLOW CHANGES FROM SUPERCRITIL
HJ & UJT INDICATES THAT HYDRAULIC JJHMP OCCURS AT THE
HJ @ DJT INDICATES THAT HYDRAULIC JUMP OCCURS AT THE

#x END OF JOB #= 05715/87 7:11

WHERE HG INTERSECTS SOFFIT IN SEAL CONDITION
WHERE WATER SURFACE REACHES NORMAL DEPTH BY EITHER DRAWDOWN OR BACKWATER
WHERE HYDRAULIC JumM~ OCCURS IN LINE

TREAM S1DE)}

STREAM SIDE)

FULL Td PART

AL TO SUBCRITICAL THROUGH A HYDRAULIC JUMF
JUNCTION AT THE UPSTREAM END OF THE LINE
JUNCTION AT THE DOWNSTREAM END OF THE LINE




KKB"A JobTie METEX

Consuttirg Engineer:

Date -5 -27 soere.BBIS. 0D
Subject Drz:u'wang, Shuctures e RA

Sheet ol

=7h 3+ 7969 Tnletr & Storm Dewer

&&5}\& Ml -
QS= 3. b C‘Cﬁ
R = 8-0 cts
Flow= ave " +he west  wed o
Sewline oj; He roadw

due 4o runott

From Hhe superelevated <ectiom.

A Fie foot Hpe R Taler  collects
HMows o an 12" ReP P?pe., which

Fheame d,'sc.hcw‘3€6 ‘o +he east ditch.
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P

AD0 SPRINGS R | Bl > &
§ §N [ E " $ ‘“."l
3>z g:RATHON . : %
Sl RTNERS - ' L - "‘ ¥ '
 £125 64121-01-016 | : o 4
re |44 (OWNS ENTIRE BLOCK 3) l
| 18" MULTIPURPCE
133 |  EASEMENT
e e N -
| ‘ =0s STA 136+79.69 , 8'RT ! _
2l g TYPE'R'INLET \-Qm=25.4c
4.6 w L=5’ H=4' Q5=|3.4Cf8
| S SEE SHEET 44 FOR PROF!LEJ/ Vs =2.5tps
2%

-% - 88 LF18"RCP € CURVE DATA

So|B | 3SD = [000 FT

ngle .0, 07 P MOS =60+ MPH
0% % o5& % TRANSITION =23

. -:-1 /' 4_535- ¥}

Y I —— e 1276
- B2 _ = —
e LTI e CEEEEEE S S

_REMOVE  EXISTING:. ;\ : ,
+a:: a

ASPHALT — "Qiog. = 88.3éts

HOPEESMT — * . N STOPEESMT _ Ve = 3.5fps -
‘k‘en—ii.-zs{lnza.es' Noo® 2247 W If-as.naal 572 sLo
—— _..'L'__."'_.."": pl e —— — T —
ieci ications were prepared under my di ection o
iled plans and specificattons have been - 7]
criteria established by the City for detailed ™ BE
i-ations, and said detailed plans and b 5'2'09,%‘:%0_(
yrmity with the master plan of the drainage @0 .
\nage plans and speciffications meet the n
rticular drainage facility is designed. 1
iy liability caused by the negligent acts, *
_ part in preparation af the detailed drainage g
EL PASO COUNTY KKBNA assumes no responsibllity tar utillity !
) on this drawing have been plotted from the ot
J&?(_ e l's, Rowever, the cantractors responsibiiity !
—_— gt utilities prior ta the cemmencement ot ar

RO SRR LU




) Y
140B: CB METEX BASIN M1 STA 136+79 - S-YEAR S5~5-87 RA KKEBNA INC, CONSULTING EN Pase 1
1J0E: CP METEX PASIN M1 STA 136+7% =~ S-YEAR 5-5-87 RA KKBNA INC, CONSULTING ENGINEERS
8895, 2. 7 05/05/87 153:54 STORM
STORM DRAIN ANALYSIS PROGRAM
KKBNA VERSION 1.0
JUNE 06&6. 1983
(INPUT) v
CD L2 MAX @ ADJ Q@ LENGTH - FL 1 FL 2 CTL/TH 1} W S KJ KE KM LC L1 L3 L4 Al A3 Ad N N ‘{
2 2 3.6 3.6 94,00 48.92 50.01 53.51 18. 0. 1 0.00 0.00 90,00 1 [v) Qo [H] 0. 0. 0. 0.00 0.013
1J0OB: CB METEX BASIN M1 STA'136+79 - S-vEAR S~%5-87 RA KEBNA INC, CONSULTING ENGINEERS
8095, 2. 7 05/05/87 13:5&6 STORM
STORM DRAIN ANALYSIS FPAGE =2 .
]
LINE ] D W DN DC FLOW SF-FULL v v 2 FL 1 FL 2 HG 1 HG 2 D1 D 2 T TH -
NO (CFS)Y (IN)CINY (FT2 (FT) TYFE (FT/FT) (FPS) (FPS) (FT) (FT) CALC CALC (FT) (FT) CALC CK REMARKS
1 HYDRALL IC GRADE LINE CONTROL = S0.92
2 3.6 18 0 0.58 0.72 SEAL 0.00117 2.0 3.1 48.92 S50.01 50.92 50.99 Z.00 0.94 S51.10 53.51
X = 47.98 X(N) = 0.00
1J0B: CB METEX BASIN M1 STA 136+79 - S~-YEAR 5-5-87 RA KKBNA INC, CONSULTING ENGINEERS
28395. 2. 7 05/0%/87 13:54 STORM

EXPLANATION OF CODES

V1, FL 1. D 1 AND HG 1 REFER TO DOWNSTREAM END

¥ 2. FL 2. D 2 AND HG 2 REFER TO UPSTREAM END

X — DISTANCE IN FEET FROM DOWNSTREAM END 7O POINT WHERE HG
X(N) - DISTANCE IN FEET FROM DOWNSTREAM END TO POINT WHERE WA
X(J) — DISTANCE IN FEET FROM DOWNSTREAM EN

FlJ} - THE COMPUTED FORCE AT THE HYDRAULIC JUMP

D(BJ) - DEFTH OF WATER PEFORE THE HYDRAULIC JuUMP {UPSTREAM SI1DE)}
DiAJ) - DEPTH OF WATER AFTER THE HYDRAULIC JUMP (DOWNSTREAM SIDE)

SEAL INDICATES FLOMW CHANGES FROM PART TO FULL OR FROM FULL TO PART

HYD JUMP INDICATES THAT FLOW CHANGES FROM SUPERCRITICAL TO SUBCRITICAL T

INTERSECTS SOFFIT IN SEAL CONDITION
TER SURFACE REACHES NORMAL DEPTH BY EITHER DRAWDOMWN OR BACKWATER
O TO POINT WHERE HYDRAULIC JUMP OCCURS IN LINE

HROUGH A HYDRAULIC JuUmP



1JOb: CB METEX BASIN M1 STA 136479 — 100-YEAR 5-5-87 RA KEBNA INC, CONSULTING EN Fase 1

140B: CB METEX BASIN M1 STA 136+79 — 100-YEAR 5-5-€7 RA KIKBMNA INC. CONSULTING ENGINEERS

8893. 2. 7 - 05/05/87
STORM DRAIN ANALYSIS PROGRAM

KKBNA VERSION 1.0
JUNE 04, 1983

13:395 STORM

{INPUT)

CD LZ MAX @ ADJ Q LENGTH . FL 1 FL. 2 CTL/TW D W s KJ KE KM LC L1 L3 L4 Al A3 Ad N N

2z 2 8.0 8.0 94.00 48.92 50.01 $3.51 18. 0. 1 0.00 0.00 0.00 1 [ o 0 Q. 0. 0. ©0.00 0.013
1J0B: CB METEX BASIN M1 STA 13&+79 ~ 100-YEAR 5-%-87 RA KKBNA 1NC, CONSULTING ENGINEERS

B88YS. 2. 7 05/05/87 13:55 STORM

STORM DRALN ANALYSIS PAGE 2
LINE Q D W DN (1m FLOW SF-FULL vi v 2 FL. 1 FL 2 HG 1 HG 2 D1 D2 TH ™
NO (CFS) (IN)(IM)} (FT)» (FT) TYPE (FT/FT) (FPS) (FPS) (FT) (FT) CALC €Al (FT} (FT} CAaLC CK REMARKS
1 HYDRAULIC GRADE LINE CONTROL = S1.42

2 6.0 19 ¢ 0.93 1.10 FuULL 0.00580 4.9 4.5 45.92 50.01 51.42 51.97 2.50 1.96

52.28 &3.51

1J0B: CB METEX BASIN M1 STA 13&6+79 — 100-YEAR 5-5-87 RA KKBNA INC, CONSULTING ENGINEERS

05/05/,87

8295, P 7
EXPLANATION OF CODES
, FL 1. D 1 AND HG 1 REFER TQ DOWNSTREAM END

v
Vv 2, FL 2. D 2 AND HG 2 REFER TO UPSTREAM END
X — DISTANCE IN FEET FROM DOWNSTREAM END TO POINT WHERE HG INTERSECTS SOFFIT IN SEAL CONDITION

133385 STORM

X{N) - DISTANCE IN FEET FROM DOWNSTREAM END TO FOINT WHERE WATER SURFACE REACHES NORMAL DEPTH BY EITHER DRAWDOWN OR BACKWATER
X(J) — DISTANCE IN FEET FROM DOWNSTREAM END TO FOINT WHERE HYDRAULIC JUMP OCCURS IN LINE
F(J) - THE COMPUTED FORCE AT THE HYODRAULIC JUMP

L(BJ) - DEPTH OF WATER BEFORE THE HYDRAULIC JUMP (UPSTREAM €1DE)

O(AJ) — DEPTH OF WATER AFTER THE HYDRAULIC JUMP (DOWNSTREAM SIDE)

SEAL INDICATES FLOMW CHANGES FROM PART TO FULL DR FROM FULL TO PART

HYD JUMP INDICATES THAT FLOW CHANGES FROM SUPERCKITICAL TO SUBCRITICAL THROUGH A HYDRAULIC JUFMP

J J



KKBNA Job Tt ME T EZ Y oate 9-S-B7T  yobne BEIS.0O3

ooy Engineers subiect Droana gl Strcuctures By RA Shest ot
F

T \4-04-1(9 Taledr & StHorme Sewer

Pasin. MZ:
Q5= 2.8 C_-Lb
G = 8.4 c$s

Flows ave n +he east med an Plow!ine .
“he r'oadway due +o rwiorl  Frone +he
'iaupe.reje_\/aj-ed sechon .

A Live - ‘p:ro'{" T\[Pe, R Tl cotlects
Lows mtw am 18" ReP pipe, whichk
+henn discharges "t Hthe west ditch.
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: ' These detailed p'an?and"?b

CITY OF and supervision. Said deta
COLORADO SPRINGS prepared according to the ¢
drainage plans and specific

specifications are in confc
basin, Said detailed drair
-purposes for which the part

accept responsibility for
errors, or omissions on my

s |

iy —l— ’ pltans and sp jcations.
8
il

[7¢]

i S

]
William R. Hamilton, P.E.

Q100=19.6cfs TA 146+i6
Q5=8.9cfs 64'LTFE.S. ~

V5= 3.5 fps 145 SEE SHEETI13 o
- - _ : */ \FORERCSION ©®
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1J0B: CB METEX BASIN M2 STA 146+16 = S=-YEAR S5=-5«8T7 RA KKBNA INCy CONSULTING EN RAGE 1
1JoB: CB METEX BASIN M2 STA 146¢16 = 5=-YE AR 5=5=8T7 FA KKENA INCe CONSULTING ENGLINEERS
BE9S . 2e 1---q--—-o-——q—-t---—n—.--ﬂ---———lb---—- - - - 05/05/87 11:26 STORNK
STORM DRAIN ANALYSIS PRUGRAN
KKBNA VERSION 1.0
JUNE 0&s 1983
. {INPUT)
CO L2 MAX Q@ ADJ O LENGTH FL 1 FL 2 CTL/TW D 1 s KdJ KN LC L1 L3 La Al A3 Ad J N
2 2 3.8 3.8 T8.00 6260 63.55 6665 18. 6. 1 0.90 0.00 0.00 1 0 [ ] 0 0. Do 0. O0.00 0.013
1J08: CB YETEX BASIN M2 STA 1a6+16 = 5=Y{ AR 5=5=-BT7 RA KKBNA INCe CONSULTING ENBLNEERS
8895. Z2a T et e e ———— - - - - - - - - as/05/87 11:26 STORM
STORM DRAIN ANALYSIS PAGE 2
LINE G D W ON oc FLOW SF-FULL v v 2 FL 1 FL 2 HG 1 HE 2 D1 D 2 ™ ™
NG (CFS) CINX(IN) (FT} (FTy TYPE (FT/FTY (FP%) (FPS) (FT) (FT) CALC CALC (FT) (FT) CALC CK REMARKS
1 HYORAULIC GRADE LINE CONTROL = £3.35
2 3.8 18 6 0.59 0,74 PART D.00131 5.9 4,3 62.60 6355 63.19 64.29 0.5% 0.74 64 .59 66«65
X = 0,00 XIW) = 315.78
1J08: CB METEX BASIN M2 STA lag+le =~ 5=YEAR 5-%5~87 RA KKENA INCe CONSULTING ENGINEERS
Y BB9S5. 2. 1--------—_----------.-_—-..-_.---..-—__---- -———— P———— L. T4 - T4 N 11:26 STORM
EXPLANAT 10N OF CODES
¥ 1¢ FL 19 O 1 AND HG 1} REFER TO DOMNSTREAM END
V 2s FL 294 D 2 AND H6 2 REFER TO UPSTREAM END
X - DISTANCE IN FEET FROW DOWNSTREAM END T0 POINT WHERE HG INTERSECTS SOFFIT IN SEAL CONDIYION
X(N) = DISTANCE IN FEET FROM DOWNSTREAM END TO POINT VHERE VATER SURFACE REACHES NORMAL DEPTH B8Y EITHER DRAMDOWN OR BACKWATER
X(J) =~ DISTANCE IN FEET FROM DOWNSTREAM END TO POINT WHERE MYDRAULIC JuMP OCCURS IN LINE
FlJd) - THE COMPUTED FORCE AT THE HYDRAULIC JUMP
DI(BJ) -~ DEPTH OF WATER BEFORE THE HYDRAULIC JUMP (UPSTREAN SIDE)

DiAJ) - DEPTH OF WATER AFYER THE HYDRAULIC JUMP (DOWNSTREAM STIDEY
SEAL INDICATES FLOM CHANGES FROM PART TO FULL OR FROM FULL TO PART
HYD JUMP INODICATES THAT FLOW CH ANGES

FROM SUPERCRITICAL TO SUBCRITICAL THROUGH A HYDRAULIC JUNP



1JoB: CB METEX BASIN M2 STA 146+16 =~ 100-YEAR 5=5«B7 RA KKBNA INCe CONSULTING EN RASGE 1
1J08: CB METEX BASIN M2 STA 1a6+16 = 100-YEAR 5-5-87 RA KKBNA INCe CONSULTING ENGLINEERS

BB95. 2e = - - T e o S A e - - o5/057/87

STORM DRAEIN ANALYSIS PROGRAM

KKBNA VERSION 1.0
JUNE Dés 19683

11:26 STORN

(INPUT)
CO Lz MAX @ ADJ @ LENETH FL 1 FL 2 CTL/TW D v S KJ KE KM LC L1 L3 - La Al A3 [ as J N
2 2 8.4 8.4  TB.00 6260 63.55 66¢65 18. 0., 1 0,00 9.00 0.00 1 0 0 9 0. 0. 0. 0.00 0,015
1J0B: CB METEX BASIN M2 STA 146416 = 100-YEAR 5-5-87 RA KKBMA INCe CONSULTING ENGINEERS
BR9S . 2. T mw e ——————— - —— - o S . e —— - 05705787 11:26 STORM
STORM DRAIN ANALYSIS PAGE 2
LINE @ ~ D W DN BC  FLIW SF=FULL V1 Vv 2 FL 1 FL 2 HE 1 M6 2 D1 D2 T™w T
NO (CFS) C(INDCINY CFT) (FT) TYPE (FT/FT} (FPS) (FPS)  (FT) (FT) CALC CALE (FT) (FT)  CALG cK REMARKSS
1 HYDRAULIC GRADE LINE CONTROL =  63.6D
2 8.4 18 0 0495 1.12 PART 0.00639 67 5.9 62,60 63.55 63.60 64.57 1.00 112 65.22 66465
X = 0.00 X(N) =  32.1§
1JOB: CB METEX BASIN K2 STA 1a6¢16 = 100-YEAR 5-5-87 RA KKBNA INCs CONSULTING ENGEINEERS
8895, 2. Jrerm e mme et e, . ———— e TGS S S .. - - 05/705/87 11:26 STORM
EXPLANATION OF CODES
V 1e FL 1s D 1 AND H6 1 REFER TO DOMNSTREAM END
W 24 FL 2o D 2 AND HG 2 REFER TO UPSTREAM END
X ~ DISTANCE IN FEET FROM DOUNSTREAM END TO POINT WHERE MG INTERSECTS SOFFIT IN SEAL CONDITION

X(N) -~ DISTANCE TN FEET FROM DOWNSTREAM END 10 POINT WHERE WATER SURFACE REACHES NODRMAL DEPTH 8Y EITHER DRAWDDUN OR BACKMATER

N(JY = DISTANCE IN FECT FROM DOWNSTREAM END TO POINT WHERE HYDRAULIC Juwp OCCURS IN LINE

FtJ) =~ THE COMPUTED FORCE AT THE HYDRAULIC JUMP

D(BJ} -~ CEPTH OF WATER BEFORT THE HYDRAULIC JUMP (UPSTREAM SI1DE)

DEAJ) - DEPTH OF WATER AFTER THE HYDR AULIC JUMP (DOWNSTREAM SIDE}

SEAL INDICATES FLOM CHANGES FRO® PART TO FULL OR FROM FULL TO PART

HYD JUMP INDICATES THAT FLOW CHANGES FROF SUPERCRITICAL TO SUBCRITICAL THROUGH A HYDRAULIC JUHNP
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were preparsd under my direction
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:aid detailed plans and
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1J0B:

Ch METEX OMAHA INTERSECTION FOR 100 YR. RA 4-30-87 KKBNA INC,

D(BJ} - DEPTH OF WATER BEFORE THE HYDRAULIC JUMP (UPSTREAM SIDE)

D(AJ) — DEPTH OF WATER AFTER THE HYDRAULIC JUMP (DOWNSTREAM SIDE)

SEAL INDICATES FLOW CHANGES FROM FART TO FULL OR FROM FULL TO PART

HYD JUMP INDICATES THAT FLOW CHANGES FROM SUPERCRITICAL TO SUBCRITICAL THROUGH A HYDRAULIC JUMF
HJ ® UJT INDICATES THAT HYDRAULIC JumP OCCURS AT THE JUNCTION AT THE UPSTREAM END OF THE L INE
HJ € DJT INDICATES THAT HYDRAULIC JUMP OCCURS AT THE JUNCTION AT THE DOWNSTREAM END OF THE LINE

#2 END OF JOB #% 08/01/87 15327

SRR IS v SR

CONSULTING EN Fase

2
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KKBNA
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5.0 20.
1, = mine Qi "ﬁgE SEN > QATIOF“\L—

C =074
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Early Peak = During +the early peak (G.Em;uB
+he otal PRasin 4 How = 50 c,‘ES.i
S T %Q

At +His Fme z7.8 ofs
=0-2717.% = ZZ.ZC“F‘:—;

54*er +heretore
o n ke ditdu aF iz Hme.

will m‘{'tf ;'A.‘ILO

+o backwater
Lrom  The inlext fows,

Al 22,2 <3
c.u_,fvex'f' GLL«LE,
second Culvert

(see attacked Storme Swwer cale wlatk "-""“53
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"
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1J0B: CB METEX - PALMER PARK STORM SEWER SYSTEM 4-24-87 KA KKBNA INC. CONSULTING EN Fase 1
140B: CB METEX - PALMER PARK STORM SEMER SYSTEM 4-24-87 RA KKBNA INC, CONSULTING ENGINEERS
8895. 2. 7 - 04/27/87 15117 STORM
SceNARIO 4 STORM DRAIN ANALYSIS PROGRAM
KKBNA VERSION 1.0
JUNE 06. 1983
. CINPUT)

Ch L2 MAX @ ADJ @ LENGTH FL 1 FL2 CTL/TW D W S KJ KE KM LC L1 13 L4 Al A3 A4 J N
2 2 =27.8 27.8 207.00 14.36 15.83 0.00 24, 3I0. 3 0.00 0.00 0.00 1 3 4 ©0 0. &0. 0. 0.00 0.013
2 3 0.1 0.1 20.00 15.83 16.00 19.50 24. 30. 1 0.00 0.00 0.00 © O 0 0 ©0. 0. 0. 0.00 0.013
2 4 27.8 27.8 69.00 15.83 16.27 0,00 24. 30. 1 0.00 0.00 0.00 3 © O O 0. O0. 0. 0.00 0.013

1.JOB: CB METEX — PALMER PARK STORM SEWER SYSTEM 4-24-87 RA KKBNA INC., CONSULTING ENGINEERS
8895. 2. 7 04s27/87 15317 STORM
STORM DRAIN ANALYSIS PAGE 2
LINE @ b W DN DC FLOW SF-FULL V1 V2 FL1 FL 2 HG 1 HG2 D1 D 2 TW Tw
ND (CFS) (IN)CIN) (FT) (FT)» TYPE (FT/FT) (FPS) (FFS)  (FT) (FT) CALC CALC  (FT) (FT)  CALC €K REMARKS
1 HYDRAULIC GRADE LINE CONTROL =  15.70
2 27.8 24 30 1.49 1.56 FART 0.00518 7.5 7.1 14.36 15.83 15.85 17.39 1.49 1.5  0.00  0.00
X =  0.00 X(N) = 193.94
3 0.1 24 30 0.03 0.04 FULL 0.00000 0.0 0.0 15.83 16.00 18.23 18.23  2.40  2.23 18.23 19.50
3 HYDRAULIC GRADE LINE CONTROL = 17.81
4 27.8 24 30 1.56 1.56 PART 0.0051& 5.6 7.0 15.83  16.27 17.81 1.98 1.58 18.62  0.00
X = 0.00 X(N) = &7.22
1J40B: CB METEX — FALMER PARK STORM SEWER SYSTEM 4-24-87 RA KKENA INC. CONSULTING ENGINEERS
8895. 2. 7 —————— 04/27/€7 15:17 STORM

J

)

)



1J0B: CB

V1.
U 2'
X

X{N)
X4
F(J)
DBy

D b D

METEX — PALMER FARK STORM SEWER SYSTEM 4-24-87 RA KKBNA INC, CONSULTING EN Fase

EXPLANATION OF CODES

FL
FL

i, D 1 AND HG 1 REFER TO DOWNSTREAM END

2. D 2 AND HG 2 REFER TO UPSTREAM END

DISTANCE IN FEET FROM DOMNSTREAM END TO FOINT WHERE HG INTERSECTS SOFFIT IN SEAL CONDITION

DISTANCE IN FEET FROM DOWNSTREAM END TO POINT WHERE WATER SURFACE REACHES NORMAL DEPTH BY EITHER DRAWLOWN OR BACKWATER
DISTANCE IN FEET FROM DOWNSTREAM END TO POINT WHERE HYDRAULIC JUMP OCCURS IN LINE

THE COMPUTED FORCE AT THE HYDRAULIC JUMP .

DEPTH OF WATER BEFORE THE HYDRAULIC JUMP (UPSTREAM SIDE}

D(aJ) - DEPTH OF WATER AFTER THE HYDRAULIC JUMP (DOWNSTREAM SIDE)

SEAL INDICATES FLOW CHANGES FROM PART TO FULL OR FROM FULL. TO PART

HYD JUMP INDICATES THAT FLOW CHANGES FROM SUPERCRITICAL TO SUBCRITICAL THROUGH A HYDRAULIC JUMP
H) @ UJT INDICATES THAT HYDRAULIC JUMP OCCURS AT THE JUNCTION AT THE UPSTREAM END OF THE LINE
HJ @ DJT INDICATES THAT HYDRAULIC JUMP OCCURS AT THE JUNCTION AT THE DOWNSTREAM END OF THE LINE

#% END OF JOB ## 04/27/87 15217

2



KKBNA INC, CONSULTING EN Pase 1

1JOB: CB METEX - FALMER FARK STORM SEWER SYSTEM 4-24-87 RA
1J0B: CB METEX — PALMER PARK STORM SEWER SYSTEM 4-24-87 RA KKENA INC, CONSULTING ENGINEERS
8895, 2. 46 05/01/87 15:34 STORM
i STORM DRAIN ANALYSIS PROGRAM
SCENARIO 2
KKBNA VERSION 1.0
JUNE 06, 1983
(INPUT)

Ch L2 MAX @ ADJ @ LENGTH FL 1 FL2 CTL/TW D W S KJ KE KM _LC LI L3 L4 Al A3 A4 J N
2 2 3%.7 55.7 207.00 14.36 15.83  0.00 24. 30. 3 0.00 0.20 0.00 1 3 4 © 0. &0. 0. 0.00 0.013°
2 3  14.0 14.0 20.00 15.83 16.00 19.50 24, 30. 1 0,00 0.20 .00 ©0 © O O 0. 0. 0. 0.00 0.013
2 a4 21.7 21.7 69.00 15.83 16.03 0.00 24, 30. 1 0.00 0.20 0.00 3 ©0 0 0 o©0. ©0. O. 0.00 0.013

1JOB: CB METEX — PALMER PARK STORM SEWER SYSTEM 4-24-87 RA KKBNA INC. CONSULTING ENGINEERS
g89S. 2. 4ab 05/01/87 15:34 STORM
STORM DRAIN ANALYSIS PAGE 2

LINE @ D W DN DC FLOW SF-FULL V1 vz FL1 FL 2 HG 1 HG 2 D1t D 2 T™ ™

NO  (CES) (IN}C(IN) (FT) (FT) TYPE (FT/FT) (FPS) (FPS)  (FT) (FT) CALC CALC  (FT) (FT)  CALC CK  REMARKS
1 HYDRAUL IC GRADE LINE CONTROL =  15.70

> 35.7 =24 30 1.81 1.85 FART 0.00854 7.9 7.7 14.36 15.83 16.17 17.68 1.81 1.85  0.00  0.00

X =  0.00 X(N) = 200.89
a 14.0 24 30 0.84 ©0.99 FULL 0.00131 2.8 2.8 15.83 16.00 18.90 18.97  3.07  2.97 19.04 19.50
. ter ot Twlek

3 HYDRAULIC GRADE LINE CONTROL =  18.29 Tolwe

4 21.7 24 30 1.74 1.33 FULL ©0.00316 4.3 4.3 15.83 16.03 18.29 2.46 2.48 18.86  0.00

1J0E: CB METEX - PALMER PARK STORM SEWER SYSTEM 4-24-87 KA KKENA INC» CONSULTING ENGINEERS

gess. 2. 46 - _— 05/01/87 15:34 STORM

J

)

J



D R )

1J0B: CB METEX - PALMER PARK STORM SEWER SYSTEM 4-24-87 RA KKBNA INC, CONSULTING EN Fawe 2

EXPLANATION OF CODES

W 1, FL 1» D 1 AND HG 1 REFER TO DOWNSTREAM END
v 2, FL 2. D 2 AND HG 2 REFER TO UPSTREAM END

X L 2 STANCE IN FEET FROM DOWNSTREAM END TO POINT WHERE HG_INTERSECTS SOFFIT IN SEAL CONDITION

X M) — DISTANCE IN FEET FRGM DOWNSTREAM END TO FOINT WHERE WATER SURFACE REACHES NORMAL DEFTH BY EITHER DRAWDOWN OR BACKWATER
X)) _ DISTANCE IN FEET FROM DOWNSTREAM END TO POINT WHERE HYDRAULIC JUMP OCCURS IN LINE
F(J) - THE COMPUTED FORCE AT THE HYDRAWLIC JuUnP

. D(BJ) - DEPTH.OF WATER BEFORE THE HYDRAULIC JUMP (UPSTREAM SIDE) = = o "

D(AJ) — DEPTH OF WATER AFTER THE HYDRAUL IC JUMP (DOWNSTREAM SIDE)

SEAL INDICATES FLOW CHANGES FROM PART TO FULL OR FROM FULL TO PART ,

HYD JUMP INDICATES THAT Fi.OW CHANGES FROM SUPERCRITICAL TO SUBCRITICAL THROUGH A HYDRAULIC JUMP
HJ @ UJT INDICATES THAT HYDRAULIC JuMP OCCURS AT THE JUNCTION AT THE UPSTREAM END OF THE LINE
HJ @ DJT INDICATES THAT HYDRAULIC JUMP OCCURS aT THE JUNCTION AT THE DOWNSTREAM END OF THE LINE

*+% END OF JOB #% 05/03/87 15:34 : e _ N
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METEX - CSP DESIGN LIFE

Required Theoretical Army Corps of

R Gage Life Engineers Criteria
Station ohm/cm  pH 50 Yr. Span Bage Lire 3pan
91+92 3,800 7.2 16+ 78 16 78
107+00 1,280 7.2 16 61 14 78
131+7% 25,200 7.4 16+ 243 16 243
157445 4,800 7.1 16+ 74 16 74
171+25 3,280 7.1 16+ 639 16 69
2o y———— 20— ——th— —61- 12— B4
2A4AED——1760—F% 1ot 56 16— —5f-
AF AR D e Ge—"16— =53= 4 —f=
273e 2502 44072 ———15% Fp—————i
£9800———-—880—F5——16— = = F5=
303+00———15640——FA——64 9= 6= 79—
2A1+20——=3;840—F2——16+ =7
BE6+E0———HB40—FL——=16+ Fg=—— 16 F=
AFPFFIT—65000——53L 3.2 53— T2 =7
= —§5— H———=6F
A25030———8;400—6:5——16+— Sd— 16 o2

* LT
QT
x+**Bacause of Soils CSP cannot be used

Required gage was determined from “Handbock of Steel Drainage and
Highway Construction Products.”

Army Corps of Engineers Criteria from Engineer Manual EM 1110-2-2902,
3 Mar 1969 “Conduits, Culverts and Pipes”
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GENERAL NOTES
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TABLE 1 - SLOFING RIPRAP DROP STRUCTURE DESIGN CHART

MAXTIMUM ALLOVABLE CHUTE SLOPE - Sq LENGTH OF
UNIT DISCHARGE FOR EACH RIPRAP CLASSIFICATION COWNSTREAM
q APRON L8
(cfs/ft g H VH (Ft)
15 Q0 to 7:1 7:1 to 4:1 N/A 15
20 0 to8:1 | 8:1tos:15:1 tadl || 20
25 0 to 10:1 | 10:1 to 6:1{ 6:1 to 4:1 20
30 0 to 12:1 | 12:1 to 7:11 7:1 to 4.5:1] 25
35 Q to_ 13:1T | 13:1 to 8:1] 8:1 to 6:1 25
DR* 1.75" 2.6" 3.5 |
DR* 2.0" 3.0' a0t |
DRW 1.5 x DR 1.25 x DR 1.0 x DR
* For Erosion Resistant, Cohesive Soils
** For Sandy or Highly Erosive Soils
NOTES:
i. q = Unit discharge = Yn¥n, where Yn = averaga
channel velecity and Yn = normal depLh f the

upstream channel,

¢. S0 = Longitudinal channel slope expressad in fest
norizontail per oot vertical.

3.  Dr = Depth of riprap-blanket in faet.

4. Drw = Depth of riprap blanket at the downsiream faca
ot the crest wall.

5. Rock size, Dr and Drw chall be the same throughout
the drop structure.

6. Chute and channel side slcpes shall not be steager
than 4:7,
7. Haximum allowadle drop = 4.0

8. See "Urban Storm Orainaga Criteria Manual" for
riprap gradation, classification and oedding
raGuirements.

Q. h:s chart is for ordinary riprap structures anly.

The dimensians contained herein shoula not be usad
rar qrouted riprap or other types of drcp
structures. Gther types ¢of drop structures raguirs
their cwn hydrauiic analysis,

|4



CURB OPENING INLET CAPACITIES (cfs)

Table 6§
NOTE: This chart reflects approx. 60% pickup of street flows

Chrening -

Leagth ift.) 4.0 6,0 8.0 10,0  12.0 14,0 16,0 18,0 20,0 22.0
Sump

Capecity (cfs) 7.9 12.8 18,4 23.0 27,6 34,5 39.4 14,4 493 54,2
‘Sﬂ'—rcetc’SIOpe

%
3.5 6.3 5,6 6.8 8.0 8.8 9.7 10.6 11.5 12,4 13,1
1.0 8.4 8.8 9.4 10.0 10,4 11.3 12.0 12.8 13.8 14,7
1.5 7.7 10,5 10,9 1.5 12,2 12,7 13.4  14.2 '50  15.9
2.7 5.3 12,2 12.5 12,9 i13.4 14,0 14.6 15.2 !'3.3 14.3
2.5 5.7 14,0 13.9 14,2 14,7 15,2 15.7 16.3 17.0 7.7
3.0 5.2 12,7 14,8 15.4 15.8 16,1 16.5 17.2 17.3 18,3
3.5 4,7  11.3 16,1 16,6 6.9 17,2 17.8 18.2 13,9 3.4
4.0 4.4 10,6 17.0 17.5 17.9 18.2 18.5 1%.0 9.3 20.2
4.5 4.1 ?.7 i8.1 18.4 18.7 19.1 19.5 20.0 20.5 21.1
5.0 3.9 9.2 17.7 19.4 19,7 20.0 29.3  20.3 2.3 21.8
5.5 3.7 3.7 16,7 22.3 20,6 20.7 21.2 21.5 22.) 22.3
6.0 3.5 3.3 15.6 2.7 1.0 21.4 21.9 22.4 22,9 23.4
6.5 3.4 7.9 149 218 22,2 22,6 23,1 23.5 24.0 245
7.0 3.2 7.6 14,27 22,2 22,6 23.0 23.5  23.8 24,2 25,1
7.5 3.1 7.3 13.6 22.7 23,4 23.8 24.2 24.6 25,0 25.7
8.0 3.0 7.0 13.0 2.8 24.3 24,6 24.9 25,3 25.7 26.2
8.5 2.9 5.8 12,6 20.3 25.0 25.3 25,6 26.0 26.4 26.8
9.0 2.8 6.5 12.1 19.9 25,7 25.9 26,3 25,6 27.0 27.4
9.5 2.7 6.4 1.8 19.4 26.5 26.7 27.0 27.4  27.7 28.1
10.9 2.6 6.2 1.4 187 267 27,2 27.6 28.0 128.3 28.8
Revised: C.Aamold/5-=16-74
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DRAINAGE CRITERIA MANUAL RIPRAP
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DRAINAGE CRITERIA MANUAL RIPRAP
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ORAINAGE CRITERIA MANUAL RIPRAP
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Use Hq instead of H whenever culvert has supercritical flow in the barrel.
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-
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DRAINAGE CRITERIA MANUAL RIPRAP
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DRAINAGE CRITERIA MANUAL RIPRAP
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Table 2-2.--Runoff curve numbers for selected agricultural, suburban, and
urban land use. (Antecedent moisture condition II, and I, = 0.25)

s |l L

1.

LAND. VSE DESCRIPTION

HYDROLOGIC SOIL GRCUP

A -] [ [

* Cultivated landd/: without conservetion treatment
+ with conservation treatment

T2 ar 88 91
62 1 78 a1

Pasture or range land: poor condition
good condition

68 | 9 8& a9
k-] 61 Th 8o

. Mesdsw: goad conditiom

30 58 L 78

- Wood or Forest land: thin stand, poor cover, oo mulch
good cav.:‘!

&5 66 1 83
25 55 T0 I

Cpen Spaces, lavos, parks, golfl courses, cemsteriss, etc. -
| good condition:  grass cover on 753 or more of the arsa
fair conditicn: graas cover on 50% to T5% of the ares

9 | 61 T 8o
g 1 69 T9 8L

Commarcial and business arves (35% Lapervious)

89 1‘!!' 9 | 95

Industrial districts {722 imperviocus).

81 | 88 91 93 |

" Rasidential:d/

Average lot size Average % Iap.rﬂ.wlf
1/8 scre or less 6%
1/% sare 3
1/3 sare—- - 30
F 1/2 were: 2%
1 wre 20

61 5 83 ar

ST T2 81 86
sk | TO | 80 a5
51 (1: v as

Paved parking lots, rocfs, drivevayse, cec.y‘

Strewtr and roada:
- paved with curbs and store lmray
greval '

atrt j . -

98 | 98 | 98 | 94
76| 85 | 8 91
12 | 82} a1 | 8

Y vor & more detailed deseripticn of agricultural land use curve oumbers ‘reter to
Fational Engineering Handhock, Zectica L, Hydrology, Chapter 3, Aug. 1972.

2/ Good cover is protected from grasing asd litter azd brush cover soil.

1/ Curve numbers are computed assuming the runof? frome the houss and drivevsy
is directsd towards the street vith a ainimas of roof vater direscted to loms

vhere additicnal infiltraticn could cesur.

Y/ e remaining pervicus sreas (lawn) are coosidered to be {n good pasture condition

for these curve oumbers.

. Y In some varmsr climstas of the country a curve number of 95 axy bte used.
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32

then computed b¥ dividing the total gverland flow length by the averasge
velocity.

50

H

WATERCOURSE SLOPE I PERCENT

Figure 3-1.-;Average veloei’ ‘=8 for eatimating travel time for
overyr 1 flow.

Storm sewer OT road gutter £1ow
Travel time through. the storm sewer oxr road gutter system to the main
cpen. channel ig the sum of travel times in each individual component of

the gyatem between the uppermost inlet and the outlet. In most cases
average velocities can be used without.a significant loss of accuracy.
During major storm events, the sewer gystem may be fully taxed and ad =
ditional overland Llow may oceur, generally at & significantly lower
veloeity than the f1low in the storm sewers. By using average conduit

)

gizes and an aversge alope (excluding any vertical drops in the system)

the average velocity can be egtimated using Manning's formula.

Since the hydraulic radius of a pipe flowing half full is the same u3
when flowing full, the respective velocities are equal. Travel time mev
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DRAINAGE CRITERIA MANUAL

MAJOR DRAINAGE
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MAJOR DRAINAGE

DRAINAGE CRITERIA MANUAL

21

TABLE 4-!
UNIFORM FLOW IN CIRCULAR SECTIONS FLOWING PARTLY FULL (4)

Se = siope of the chanael bottom and of
the water surface

Q = discharge in ¢fs by Manning formula

» = Manning coefficient

yo = depth of fow

D = diameter of pipe
A = area of flow

R = hydraulic radius
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