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FINAL DRAINAGE REPORT FOR FOOTHIILLS FARM CAMPUS
FILING NO. 2

Engineer’s Statement

This report and plan for the drainage design of Foothills Farm Campus Filing No. 2 was prepared by me {or
under my direct supervision} and is correct to the best of my knowledge and belict.  Said report and plan has
been prepared in accordance with the City of Colorado Springs Drainage Destgn and Technieal Criteria and is tn
contormity with the master plan of the draigage basin. 7 [ understand that the City of Colorado Springs does not
and will not assume liability for drainage facilities designed, by others. T accept responsibility for any liability
caused by anv negligent acts, errogs or omissions'on my part i\n“ preparing this report.

)
1
SIGNATURE (Aftix Seal): Aﬁ\ M 7\ ~§ {0/ 0] /

Catherine’ Q-[ Temin Folomdo 1. I, No. 43004 Date

Developer’s Statement el

Allison Valley Development Compan LL hereby certifies that the drainage facilities for Foothills Farm
Campus Filing No. 2 shall be constructed according to the design presented in this report. T undersrand thar
the City of Colorado Springs does not and will not assume liability tor the drainage facilities desigaed and/or
certitied by my engineer and that are submitted to the Citv of Colorado Springs pursuant o section 7.7.906 ot the
City Code; and cannot, on behalt ot Foothills Farm Campus Filing No. 2, guarantee thar tinal drainage design
review will absolve Allison Valley Development Company, LLC. and/or their successors and/or assigns of
future liability for improper design. | further understand that approval of the final plat does not imply approval

ot my cagineer’s drainage design.

La Plata Communities, Inc. Manager for

Allizon Valley Development Co., TL1LC a Colorado Limited Tiabilice Company
Name of Developer

= Vi 10/1/19
Authorized Signarure Darte

Steve Rossoll

Printed Name

La Plata Communiues, Inc. A Colorado Corporauon, Manager

Tide

1755 Telstar Drive, Suite 211, Colorado Springs, €O 80920
Address:

City of Colorado Springs Statement:
Filed in accordance with Section 7.7.906 ot the Code ot the Citv ot Colorado Springs, 2001, as amended.

10/09/2019

For Ciry E[]ginccr Dare

Condtitions:

CLasS 1C

|\:||\\\
el u' ol RVERN S



FINAL DRAINAGE REPORT ADDENDUM FOR FOOTHILILS FARM
CAMPUS FILING NO. 2-ENT HGLS

September 30, 2019

City of Colorado Springs

Lngineering Development Review Division

30 S. Nevada Ave., Suite 401

Colorado Springs, CO 80903

ATTIN: Ms. Anna Bergmark

RE: Foothills 'arm Campus Filing No. 2 - Final Drainage Report Storm HGIL Addendum

Dear Anna:

This Addendum 1s being provided to supply the HGL calculations for the Foothills Farm Campus Filing No.
2 Final Design - private storm system plans.  Please see attached calculations for all storm mains.

The approved Iinal Drainage Report for Foothills Farm Campus Filing No. 2 has not changed from the
approved caleulations.

Respecttully subnuteed,

Cathenne M. Fessin, PULE
Project Manager

CLASSIC

CCONSULTING
ENGINFERS & SURS EYORS

Page 3
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System Input Summary — STM-01 -5 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period; 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A"': 28.5
Rainfall Constant "B": 10
Rainfall Constant "C'": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6603.30




Manhole Input Summary:

: Given Flow Sub Basin Information
Element l Ground Total | Local fDrainage | :
Name . Elevation Known | Contribution Area Length Slope | Length !Velocity ]
L (ft) " Flow (cfs) | (cfs) - (Ac.) (ft) (%) (fty | (fps)
PONDG . 6609.02 = 000 |  0.00 000 © 000 | 000 | 000 000 | 000
PIPE29SECT1 . 6613.85 . 3800 | 000 . 000 : 000 | 000 | 000
' PIPE29SECT2 . 661445 | 3800 | 0.0 000 000 | 000 | 0.0
~ PIPE28 662178 | 1700 | 0.00 0.00 0.00 | 000 1 0.00 000 | 000 | 0.00
PIPE25SECT1 | 6617.64 | 600 | 000 | 000 ° 000 000 | 000 | 000 | 000 | 000
PIPE25SECT2 | 6622.65 600 | 000 i 0.0 000 000 | 000 | 000 | 000 000
‘ DP 14 662374 200 000 0.0 000 . 000 | 000 | 000 | 000 & 0.00
PIPE24 662543 = 400 000 | 000 0.00 000 | 000 . 000  0.00 | 000
CPIPE27SECT 1 6627.13 | 11.00 ~  0.00 0,00 0.00 000 | 000 . 000 i 000 | 000
PIPE27 SECT2 | 6626.60 | 11.00 ©  0.00 000 000 . 000 | 000 i 000 i 000 000
|
|

Runoff Syr ;Overland Overland | Gutter | Gutter |
' Coefficient | Coefficient '

0.00 | |
0.00 | 0.00 | 000
000 | 000 | 000
|
|

\
-
!

|
DP 15 662646 | 3.00  0.00 | 0.00 0.00 - 0.00 0.00 | 000 | 000 | 000 |
PIPE 26 662398 | 9.00 . 0.00 | 0.00 0.00 0.0 000 | 000 |

000 | 0.00




Manhole Output Summary:

Element
Name

| POND G
PIPE 29 SECT |

PIPE 29 SECT 2

PIPE 28
PIPE 25 SECT |

PIPE 25 SECT 2

DP 14
PIPE 24

. PIPE27SECT1
| PIPE 27 SECT 2

DP 15
PIPE 26

. Overland

Time
(min)

0.00

000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
10.00

000 |

Local Contrlbutlon

" Gutter |
. Time
~ (min)

0.00
0.00
0.00
0.00 |
0.00 |

©0.00 |

0.00

0.00 |
0.00 |
0.00
0.00

. Basin T¢c
{min)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

: ' Loeal
:"('f.f/'}fr'? Contrib afinff
(cfs) !
0.00 0.00 | 19.63
0.00 0.00 | 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00

0.00

Total Design Flow

Intensity | Manhole Te
(in/hr) | {min)
194 | 016
o0 | i
000 | 0.00
0.00 . 000
000 0.00

000 | 0.00
0.00 | 000
0.00 | 0.00
000 |~ 500

000 | 0.00
000 | 000
000 1

| Peak

' Flow
i (cfs)

| 38.00

| 38.00
| 38.00
| 17.00

| 6.00

1 6.00

L 2.00

1 4.00
- 11.00
1. 00

| 3.00
\7 9.00

Comment }




Sewer Input Summary:

‘ Elevation Loss Coefficients Given Dimensions
Element | Sewer | Downstream iSlope Upstream Mannings %Bend } Lateral | Cross i Rise : Span
Name ELength 5 Invert (%) Invert ; n ' Loss | Loss Section ‘ (ftorin) | (ftor in) |
o @ @y ; | | :
PIPE29SECT 1 | 5004 | 660330 = 05 = 660355 . 0013 | 000 000 | CIRCULAR | 3600in = 36.00in |
PIPE29SECT2 | 33835 |  6603.65 | 15 = 660872 0013 | 005 . 000 | CIRCULAR | 36.00in | 36.00in
PIPE 28 19798 | 6609.03 05 | 6610.02 0.013 1027 i 000 | CIRCULAR | 36.00in | 36.00in '
PIPE25SECT1 | 17701 | 661032 . 1.0 | 6612.09 0013 193 | 000 | CIRCULAR | 24.00in | 24.00in
PIPE25SSECT2 | 13488 | 661239 0.5 | 661306 - 0013 193 | 000 | CIRCULAR | 24.00in | 24.00in
DP 14 844 1 661406 | 15 661419 0013 1038 | 000 | CIRCULAR | 24.00in | 24.00in
PIPE 24 16568 © 661336 | 0.5 661419 0013 | 005 | 000 | CIRCULAR | 24.00in ' 24.00in
PIPE 27 SECT 1 232.47 661032 | 05 661148 ©  0.013 | 083 ' 000 | CIRCULAR & 30.00in | 30.00in
PIPE27 SECT2 11972 6611.78 . 0.5 . 6612.38 0.013 1132 000 | CIRCULAR ' 30.00in | 30.00in
"DP15 . 3096 | 6613.38 15 . 6613.84 0013+ 1.19 © 0.00 ' CIRCULAR : 18.00in | 18.00in
PIPE 26 | 4245 | 661348 05 | 661370 0013 005 025 | CIRCULAR | 24.00in | 24.00in




Sewer Flow Summary:

Element
Name

. PIPE 29 SECT |

| PIPE 29 SECT 2

. PIPE 28
. PIPE 25 SECT |
" PIPE 25 SECT 2
DP 14
PIPE 24
PIPE 27 SECT 1
© PIPE 27 SECT 2
DP 15
PIPE 26

Full Flow Capacity

Flow | Velocity
- (cfs) (fps)
47.27 6.69
81.87 |  11.58
4730 | 6.69
22.68 7.22
15.99 5.09
28.14 8.96
16.06 511
| 29.05 5.92
2912 5.93
- 12.84 7.26
5.20

1634

Crmcal Flow

-~ (in)

2407
24,07
- 15.82
11039
1 10.39
- 5.89
| 842
1332
1332
790
1285 |

(fps)

7.57
7.57
5.69
4.60
4.60
3.34
4.07
5.22
5.22
4.02
5.26

| Depth | Velocnty Depth :

(in)

| 24.44
| 17.24
11492

. 8.43
1 10.19
433
- 8.16

12.80
12.78

- 5.92
12.71

Normal Flow

Veloc:ty Froude

(fps)

7.44
11.37
6.14
6.10
4.73
5.18
4.24
5.5
5.

n
L) D Lh
) b —

LN

Flow

' Flow

'Number | Condition } (cfs)

0.97

1.90

1.12

1.50
1.04

1.82
1.06
1.08
1.08
1.74
1.02

Suberitical ‘38 00
Supercritical [38 00,
.Supercrltlcal ‘17 00|
Supercrltlcal

Supercrltlcal

Supercrlt:cal

Supercritical

Supercriticai |

. Superecritical

| Supercritical

Supercfitiéél

\600
| 6.00
5700

L 4.00 |
1 11.00

111.00

o
[ 9.00

» A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
« If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.

« If the sewer is pressurized, full flow represents the pressurized flow conditions.

Sui;éiiél;ged
Length
(fo)
0.00

0.00

oo
0.00
0.00

000
0.00
0.00
0.00
0.00

|

Comment




Sewer Sizing Summary:

Element
Name
| PIPE 29 SECT |
. PIPE 29 SECT 2
PIPE 28
. PIPE 25 SECT |
| PIPE 25 SECT 2
| DP 14
PIPE 24
PIPE 27 SECT 1
PIPE 27 SECT 2
DP15
PIPE 26

Peak
Flow
(cfs)

38.00
38.00

©17.00

- 6.00
6.00
- 2.00
- 4.00
11.00
1100
3.00 |

£ 9.00

Cross
Section

CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR

CIRCULAR

CIRCULAR
CIRCULAR

Existing

Rise Span

1 36.00in | 36.00in
36.00in | 36.00in
36.00in | 36.00in
1 24.00in  24.00in
24.00 in | 24.00 in
- 24.00in | 24.00 in
24.00in | 24.00in
- 30.00in | 30.00 in
. 30.00in | 30.00in
18.00in | 18.00in
0 24.00in | 24.00in

Calculated

Rise Span
36.00in ¢ 36.00in
©30.00in | 30.00in
27.00in | 27.00in
- 18.00in | 18.00 in
18.00in | 18.00in
18.00in | 18.00in
18.00in | 18.00 in
21.00in | 21.00 in
21.00in | 21.00in
" 18.00in | 18.00in
- 21.00in |

21.00in

Rise

136.00 in
36.00 in

36.00in |
24.00 in

124.00 in

24.00in

24.00 in
30.00 in

30.00 in

24.00 in
12400 in

24.00 in
24.00 in

30.00 in

130.00 in

18.00in | 18.00 in

| 24.00in | 24.00in | 3.

+ Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
« Sewer sizes should not decrease downstream.

« All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6603.30

Downstreém Manhole

Invert Elev. Losses : HGL 1 EGL

E: ::: ¢ i Down(istt)ream Ups(tfrt';:am l]“ieor;g . Lit(f:sl;al Dow;(.fstt)ream Ups(tfl;;:am Dowr(lstt)ream :F liif,tsi:n EUps(tf:)eam
| o | Ly
CPIPE29SECT1 | 660330 | 660355 | 000 | 000 i 660531 | 660561 | 660619 , 025 | 660645
CPIPE29SECT2 | 6603.65 | 660872 © 0.02 | 000 | 660563 | 661073 | 660709 = 452 | 6611.61
 PIPE28 | 6609.03 | 661002 © 002 | 000 . 661153 | 661153 | 661164 = 024 | 6611.88
CPIPE2SSECT1 | 661032 | 661209 011 000 661191 661296 ' 661199 | 129 | 6613.28
CPIPE25SECT2 | 661239  6613.06 0.1 000 661324 . 6613.93 661359 | 0.67 | 661425

DP 14 661406 661419 000 . 0.00 661442 661468 - 661484 | 002 | 6614.85
' PIPE 24 661336 661419 . 000  0.00 661404 - 661489 661432 | 083 | 6615.15
 PIPE27SECT1 = 6610.32 661148 ' 006 ~  0.00 661170  © 6612.59 ' 661195 | 107 | 6613.01
' PIPE27SECT2 661178 661238 ©  0.10 0.00 6612.84 | 661349 | 661332 | 060 | 661391

DP 15 661338 661384 | 005 . 0.00 6613.87 | 661450 | 661442 | 033 | 661475 |

PIPE26 | 661348 | 661370 | 001 = 005 661454 | 661477 | 661498 | 022 © 661520

« Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
» Bend loss =Bend K * V_fi~2/(2%g)

+ Lateral loss = V_fo * 2/(2*g)- Junction Loss K * V_{1 " 2/(2%*g).

« Friction loss is always Upstream EGL - Downstream EGL.




System Input Summary — STM-01 - 100 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A'": 28.5
Rainfall Constant ""B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Tec¢. Maximum: No

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6603.30




Manhole Input Summary:

Given Flow Sub Basin Information

Element : Grom'ld Total Lctcal . ;Drainage " Runoff Syr ‘Overland Ov‘er'lﬁnd iﬂGutter Gﬁttt‘ar
Name - Elevation Known \ Contribution Area Coefficient | Coefficient | Length | Slope Length ‘Velouty

(ft) - Flow (cfs) (cfs) Co(Ae) g j (ft) P (%) o {fty | (fps)

. PONDG | 6609.02 000 000 - 0.00 0.00 000 . 000 | 000 | 000 | 0.00

 PIPE29SECT | | 661385 | 78.00 0.00 0.0 000 i 000 000 | 000 | 000 | 0.00
 PIPE29SECT2 | 661445 | 7800 | 0.00 S 000 000 f 000 - 000 | 000 | 000 | 000 |
. PIPE28 | 662178 | 3800 | 000 000 | 000 | 000 000 | 000 | 000 | 000 |
 PIPE25SECT 1 | 6617.64 ~ 1400  0.00 S 000 000 1 000 © 000 | 000 | 000 ! 000

| PIPE25SECT2 | 6622.65 = 1400 | 000 0.0 000 | 000 ° 000 | 000 | 000 @ 000

| DP 14 | 6623.74 800 | 0.00 000 000 I 000 | 000 | 000 | 000 ' 000

. PIPE24 | 662543 800 | 0.00 000 - 000 | 000 ¢ 000 i 000 | 000 ! 000
| PIPE27SECT 1 = 6627.13 2400 0.0 0.00 0.00 | 000 ° 000 | 000 | 000 000
| PIPE27SECT2 | 6626.60 2400 = 0.00 000 000 000 000 | 000 | 000 ' 000

| DP 15 662646 700 | 0.00 000 000 , 000 - 000 | 000 | 000 . 0.00

PIPE26 6623.98 ~ 17.00 |  0.00 0.00 0.00 . 000 ! 000 | 000 | 000 ' 0.00




Manhole Output Summary:

Element
Name
POND G
PIPE 29 SECT 1
PIPE 29 SECT 2
PIPE 28
PIPE 25 SECT 1
PIPE 25 SECT 2
DP 14
PIPE 24
PIPE 27 SECT 1
PIPE 27 SECT 2
DP 15
PIPE 26

Overland
Time
{(min)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Local Contribution

" Gutter | i
Gutter . Basin Te

(min)

Time
© (min)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
~0.00
©0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

| .. Loecal
Vinhey | Contib
(cfs)
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

Coeff.
Area

40.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total “Design Flow

(in/hr)

1.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

- Intensity Manhole Te

(min)

0.08
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00

; Peak i
- Flow
- (cfs)

- 78.00
- 78.00
- 78.00

38.00

- 14.00
14.00
800
800
' 24.00
' 24.00
- 7.00
17.00




Sewer Input Summary:

! Elevation Loss Coefficients |  Given Dimensions

Ell;ement S;\lvgetll'l : Dov;f:j‘t;:am ?Sl‘?pe Ull’lsl:r:;m Mannings : Bend : Lateral L Cro.ss 1 Rise‘ } Span 1

ame ‘ (f6) i (0) (%) (ft) n ; Loss : Loss Section } (ft orin) \ (ft or in)
PIPE29 SECT1 = 50.04 | 660330 : 05 | 660355 0013 000 | 000 | CIRCULAR | 36.00in | 36.00in
PIPE29 SECT2 | 33835 |  6603.65 | 15 | 660872 * 0013 005 | 000 | CIRCULAR | 36.00in | 36.00in
PIPE 28 19798 | 6609.03 05 | 661002 0013 1027 i 000 | CIRCULAR | 36.00in  36.00in
PIPE25SECT 1 | 17701 © 661032 | 1.0 = 661209 . 0013 . 193 | 000 | CIRCULAR | 24.00in = 24.00in
PIPE25 SECT2  134.88 | 661239 1 05 ' 6613.06 © 0013 193 | 000 | CIRCULAR | 24.00in  24.00in

DP 14 844 | 661406 . 15 661419 0013 | 038 | 000  CIRCULAR | 24.00in : 24.00in

1 PIPE 24 16568 661336 | 05 661419 0013 005 000 | CIRCULAR | 24.00in = 24.00in
C PIPE27SECT 1 23247 © 661032 | 05 661148 0013 083 ' 000 | CIRCULAR = 30.00in | 30.00in
C PIPE27SECT2 | 11972 661178 05 661238 0013 | 132 000  CIRCULAR  30.00in | 30.00in
DP 15 30,9 661338 . 1.5 - 661384 0013 1.19 000 | CIRCULAR : 18.00in | 18.00in

PIPE 26 4245 661348 | 05 661370 0013 1005 025  CIRCULAR _ 24.00in | 24.00in




Sewer Flow Summary:

~ Full Flow Capacity ~ Critical Flow | Normal Flow

Element  Flow  Velocity ' Depth | Velocity 'Depth Velocity ~ Froude . Flow  Flow S“E‘;':la't"ﬁed  Comment

Name - (efs) (fps) . (in) ¢ (fps) . (in) (fps)  Number : Condition : (cfs) (ftg) | "
CPIPE29SECT I 4727 | 669 (3600 1103 3600 = 1103 = 000 | Pressurized |78.00 50.04 |
| 5 | | | | | I |
PIPE29SECT2 | 81.87 ' 1158 3301 1149 2809 (318  [5] S“pfﬁ‘pt‘cal 178.00  307.90 ;

PIPE 28 4730 669 2407 | 757 2443 744 | 097 | Presswized 38.00| 19798 |
CPIPE2SSECT1 © 2268 | 722 1617 . 622 (1364 i 760 © 139  Pressurized |14.00  177.01
| PIPE25SECT2 © 1599 5.09 16.17 | 622 1740 574 ° 086 . Pressurized 1400 134.88
| DP 14 2814 896 1208 | 505 876 772 185 | Pressurized | 8.00 | 844 ‘

PIPE 24 1606 - 511 112,08 © 505 . 1198 5.1 102 Pressurized  8.00 | 16568 |
CPIPE27SECT 1 2905 | 592 12002 690 2079  6.6] = 093 | Pressurized 124.00 5 232.47 |
CPIPE27SECT2 2912 0 593 12002 690 2075 662 | 093  Pressurized [24.00 11972

DP 15 1284 ¢ 726 1229 545 0 948 742 165 Pressurized | 7.00 | 30.96

PIPE 26 1634 520 2400 541 2400 541 . 000  Pressurized (17.00 | 4245

« A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
« [f'the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
« If'the sewer is pressurized, full flow represents the pressurized flow conditions.




Sewer Sizing Summary:

Existing Calculated : Used
Peak : : i : |
EIlVe::::t I 1::?:;’ S(qi::)i?)sn Rise -~ Span ~  Rise Span Rise Span i(/i\‘t'}'\e;) Comment
PIPE29 SECT1 | 78.00 | CIRCULAR | 36.00in  36.00in _ 48.00in ' 48.00in | 36.00in * 36.00in | 7.07 |
PIPE29 SECT2 | 78.00 CIRCULAR | 36.00in © 36.00in . 36.00in  36.00in  36.00in  36.00in | 7.07 |
PIPE 28 13800 | CIRCULAR ' 36.00in ~ 36.00in  36.00in  36.00in | 36.00in  36.00in |

7.07 |
PIPE25SECT 1 | 14.00 . CIRCULAR ~ 24.00in : 24.00in  21.00in  21.00in | 24.00in & 24.00in | 3.14 |
PIPE25 SECT2 | 14.00 = CIRCULAR ~ 24.00in ' 24.00in  24.00in  24.00in | 24.00in : 24.00in ' 3.14
DP 14 800  CIRCULAR  24.00in - 24.00in  18.00in . 18.00in | 24.00in | 24.00in  3.14
PIPE 24 - 800 | CIRCULAR  24.00in ' 24.00in  21.00in = 21.00in | 24.00in | 24.00in  3.14
PIPE27SECT1 2400 CIRCULAR  30.00in | 30.00in  30.00in ' 30.00in ~ 30.00in | 30.00in ~ 491
PIPE27SECT2 [ 24.00  CIRCULAR  30.00in | 30.00in  30.00in  30.00in = 30.00in | 30.00in = 4.91
"DP15 700 CIRCULAR  18.00in - 18.00in  18.00in  18.00in  18.00in | 18.00in = 1.77
PIPE 26 1700 CIRCULAR : 24.00in ' 24.00in  27.00in | 27.00in . 24.00in | 24.00in = 3.14

Ly W2

« Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
« Sewer sizes should not decrease downstream.
» All hydraulics where calculated using the 'Used’ parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6603.30

- Downstream Manhole

Invert Elev. 3 o HGL EGL
Element . Downstream ‘ Upstream | Bend ' Lateral . Downstream 'QUpstream \ Downstream ;Friction ‘ Upstream |
Name @y @y beso Leso TR Twe @ LS gy
| , ; @ @ oy
. PIPE29SECT1 | 660330 = 6603.55 000 | 000 - 660630  6606.98 6608.19 | 0.68 | 6608.87
' PIPE29SECT2 ~ 6603.65 6608.72 009 000  6607.08 661147 | 660897 | 455 | 6613.52
. PIPE28 ©6609.03 . 661002 . 012 . 0.00 661319 | 6613.83 : 661364 | 064 | 661428
' PIPE 25 SECT 1 6610.32 6612.09 © 060 0.00 6614.57 | 661524 | 661488 | 067 | 6615.55
CPIPE25SECT2 661239 6613.06 ' 060 000 661584 | 661635 © 661615 | 051 | 6616.66
| DP 14 6614.06 6614.19  0.04 0.00 6616.60 | 6616.61 661670 | 001 . 6616.71
~ PIPE24 6613.36 6614.19 | 0.0l 0.00 661656 | 661677 | 661666 | 021 | 6616.87
CPIPE27SECT1 661032 | 661148 : 031 0.00 661422 | 661501 | 661459 079  6615.38
PIPE27SECT2 = 661178 | 661238 | 049 = 0.00 661550 | 661591 | 661587 | 041 - 6616.28
DP 15 661338 | 6613.84 | 029 0.0 661632 | 6616.46 | 661657 014 | 6616.71
PIPE 26 661348 | 661370 1 0.02 . 026 661619 | 661643 | 661664 ¢ 024 | 6616.88

« Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
» Bendloss=Bend K * V_fi ~2/(2*g)

» Lateral loss =V_fo " 2/(2*g)- Junction Loss K * V_fi ~ 2/(2%g).

« Friction loss is always Upstream EGL - Downstream EGL..
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System Input Summary — STM-02 - 5 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A'": 28.5
Rainfall Constant "B'': 10
Rainfall Constant ""C': 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Tec. Maximum: Yes

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6624.44




Manhole Input Summary:

Element  Ground | Total ~  Local
Name . Elevation : Known ' Contribution
P (fY) | Flow (cfs) (efs)
OUTFALL1 | 664334 | 0.00 0.00
PIPE 19 L 6639.77 37.00 0.00
PIPE 19B © 6639.15 31.00 0.00
PIPE 18 . 6638.39 4.00 0.00
PIPE 17 | 6638.14 = 28.00 0.00
PIPE 16 © 6638.57 23.00 0.00
PIPE 15 © 6639.43 13.00 0.00
PIPE 14 . 6638.66 3.00 0.00
PIPE 13 - 6640.64 11.00 0.00
BASINR SECT 1 | 6641.23 6.00 0.00
BASIN R SECT2 = 6639.89 6.00 0.00

Given Flow

Manhole Qutput Summary:

Element .

Time
Name .

{min)
OUTFALL 1 O 0.00
PIPE 19 000
PIPE 19B o 0.00
PIPE 18 000
PIPE 17 C0.00

Local Contribution

Overland ' Gutter | Basin Te

(min)

Time
. (min)
0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00
0.00
0.00

Sub Basin Information |
' Overland | Overland [Gutter | Gutter -

0.00

;D'X:::ge Runo.ff Syr‘ | Length - Slope |Length |Vel0city ‘
(Ac.) - Coefficient Coefﬁclenti (t) (%) ! ) | (fps)
0.00 0.00 0.00 | 000 | 0.00 000 | 000
0.00 0.00 0.00 0.00 | 0.00 0.00 © 000
0.00 0.00 0.00 0.00 | 0.00 0.00 © 000
0.00 0.00 0.00 000 | 0.0 0.00  0.00
0.00 0.00 000 . 000 | 0.00 0.00  0.00
0.00 0.00 000 . 0.00 0.00 | 000 | 0.00
0.00 0.00 000 . 0.00 0.00 | 0.00 | 000
0.00 0.00 000 | 0.00 0.00 | 0.00 | 0.00
0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.00
0.00 0.00 0.00 | 0.0 0.00 000 | 0.00
0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.00

Total Design Flow |

: ) Local i L - Peak |
: l'(]ltlf;:ls:;y Contrib é(,jAOer:. l ll;fﬁ;;ls:;y 1 Ma?mh;)l:§ Te }Flow } Comment |

(efs) | | (cfs) |

0.00 0.00 1966 | 188 = 0.53 137.00
0.00 0.00 | 000 | 000 . 0.00 137.00
0.00 000 1000 | 000 | 0.00 131.00 |
0.00 0.00 000 | 0.00 0.00 | 4.00
0.00 0.00 | 000 | 0.00



PIPE 16 000 0 000 1 000 ¢ 0.00 0.00 0.00 ~ 000 | 000  i23.00 ]

PIPE 15 000 0 000 000 ! 0.00 0.00 0.00 000 | 0.00 ' 13.00 |
PIPE 14 000 000 . 000  0.00 000 . 000 000 | 0.00 | 3.00 |
PIPE 13 000 000 000 0.0 000 | 000 | 000 | 000 | 11.00 |
~ BASINRSECT1 | 000 ° 000 ; 000 000 - 000 | 000 | 000 | 000 | 6.00 |
" BASINRSECT2 | 000 000 © 000 = 0.00 0.00 | 000 | 000 | 000 |600 |

Sewer Input Summary:

Elevation ' Loss Coefficients Given Dimensions
Ellwemem S:l\]vgetll‘] Dm;:jgjam ésl(?pe Url):;ree:ltm | Mannings ' Bend [ Lateral 1 Cro‘ss Riste Spar.l .
ame @ (t) (%) (ft) _ n Loss | Loss Section i(ft or in) j(ft or in)
PIPE 19 16563 662444 1 1.0 6626.10 . 0.013 0.03 | 000 | CIRCULAR | 36.00in ' 36.00 in
PIPE 19B | 61.51 662630 1 07 | 662673 0013 - 005 | 000 | CIRCULAR | 36.00in : 36.00 in
PIPE 18 | 7430 662823 | 1.0 | 662897 0013 0.05 | 0.00 | CIRCULAR | 18.00in  18.00in
PIPE 17 | 95.33 6627.04 | 0.6 | 6627.61 ¢ 0.013 . 132 | 000 | CIRCULAR | 36.00in & 36.00 in
PIPE 16 4034 662790 1 05 662810 0013 005 | 000  CIRCULAR | 36.00in ' 36.00in
PIPE 15 14245 0 662840 i 05 6629.11 0.013 005 | 000 | CIRCULAR ! 30.00in | 30.00in
PIPE 14 5252 0 662961 1.0 | 6630.14 0.013 132 | 0.00 | CIRCULAR | 18.00in = 18.00in
PIPE 13 6060 662941 1.0 6630.02 0.013 0.05 i 000 | CIRCULAR | 24.00in 24.00in
BASINRSECT 1 : 4800 & 662760 | 3.0 = 6629.04 0.013 132, 0.00 | CIRCULAR | 18.00in  18.00in

BASINRSECT2 . 17.80 @ 662935 . 3.0 662988  0.013 0.57 i 0.00 | CIRCULAR | 18.00in  18.00in




Sewer Flow Summary:

| Full Flow Capacity

Element
Name

PIPE 19
PIPE 19B
PIPE 18
PIPE 17
PIPE 16
PIPE 15
PIPE 14
PIPE 13
BASINR SECT | |
" BASINRSECT?2 |

« A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).

. Flow

(cfs)

. 066.88
- 5595

10.53

- 51.80
- 47.29
29.08

10.53

22,68

18.24
18.24

Velocity
(fps)
9.46
7.92
5.96
7.33
6.69
5.92
5.96
7.22
10.32
10.32

Critical Flow

(in)

23.74 |
2202

9.18
20.54

1853

14.54

- 7.90
1427
1135
1135

(fps)

7.48
7.06
4.41
6.72
6.27
5.51
4.02
5.65
511
511

(in)
1912

19.51
7.69

18.85

17.71
- 14.05
- 6.57
1179
AR
AR

Normal Flow

'Depth  Velocity - Depth Velocity = Froude |

Flow

 Flow |

(fps)  Number Condition (efs) |

9.70
8.18
5.55
7.47
6.64
5.76
5.14
7.17
9.25
9.25

1.51
1.26
1.40
1.18
1.09
1.07
1.42

144

2.45
2.45

- Supercritical

- Supercritical

Superci‘itical
Supercritical

Supercritical

- Supercritical
f Supercritica]
Superecritical
- Supercritical

| Supercritical

« If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.

« [f the sewer is pressurized, full flow represents the pressurized flow conditions.

137.00 |
31.00
4,00 |
128.00
23.00

13.00
- 3.00

111.00
| 6.00
L 6.00

Length
(ft)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

- Surcharged ‘

Comment .




Sewer Sizing Summary:

BASIN R SECT 1
BASIN R SECT 2

Element
Name
PIPE 19
PIPE 19B
PIPE 18
PIPE 17
PIPE 16
PIPE 15
PIPE 14
PIPE 13

~ Peak
. Flow
: (cfs)

©37.00 !
- 31.00
400
$28.00
L 23.00
L 13.00
L 3.00
L 11.00 |
L 6.00 |
| 6.00

Cross
Section
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR

'CIRCULAR

CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR

Existing

Rise Span
. 36.00in  36.00in
1 36.00in  36.00in
 18.00in  18.00in
0 36.00in  36.00in
©36.00in  36.00 in
30.00in  30.00 in
18.00in - 18.00in
24.00in  24.00 in
18.00in  18.00in
- 18.00in  18.00 in

Calculated

Rise Span
30.00in | 30.00in
©30.00in | 30.00in
18.00in  18.00in
©30.00in ¢ 30.00in
30.00in | 30.00 in
2400 0 24.001n
- 18.00in - 18.00in
21.00in * 21.00in
18.00in  18.00in
- 18.00in . 18.00 in

Rise

' 36.00 in
' 36.00in
18.00in
| 36.00 in
' 36.00 in
| 30.00 in
18.00 in
| 24.00 in
' 18.00in
' 18.00in

Used

36.00in |
36.00 in
18.00 in

Span

36.00 in
36.00 in

30.00 in

18.00 in
24.00 in
18.00 in

| 18.00 in

. Area

7.07

707

1.77
7.07
7.07
4.91
1.77
3.14
1.77
1.77

: Comment

(ft12)

» Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
Sewer sizes should not decrease downstream.

All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6624.44

Element
Name

PIPE 19

PIPE 19B

PIPE 18

PIPE 17

PIPE 16

PIPE 15

PIPE 14

| PIPE 13
. BASINR SECT 1
BASIN R SECT 2

Invert Elev.

* Downstream Manhole

Downstream ﬁUpstream

(ft)

6624.44
6626.30
6628.23
6627.04
6627.90
6628.40
6629.61
6629.41
6627.60
6629.35

(ft)

6626.10
6626.73
6628.97
6627.61
6628.10

6620.11

6630.14
6630.02
6629.04
6629.88

Bend
Loss

(ft)
0.00
0.02
0.00
0.32
0.01
0.01
0.06
0.01
0.24
0.10

Losses

Lateral
Loss

(ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

HGL

- Downstream | Upstream

(ft)

6626.04
6628.09
6628.87
6629.28
6629.37
6630.03
6630.79
6630.40
6628.31
6630.09

(ft)

| 6628.08

6628.56
6629.74
6629.32
6629.64
6630.32
6630.80
6631.21
6629.99
6630.97

(ft)

6627.50

6628.96

6629.35
6629.66
6630.06
6630.26
6630.85

6631.19

6629.52
6631.27

EGL

Loss
(ft)
1.45
0.38
0.69
0.36
0.20
0.53
0.20

051

0.87
0.00

: L
i | Friction |
' Downstream |

Upstream ‘
(ft)
6628.95
6629.34
6630.04
6630.02
6630.26
6630.79
6631.05
6631.70
6630.39
6631.27

« Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
« Bendloss=Bend K * V_fi " 2/(2%g)

« Lateral loss =V _fo * 2/(2*g)- Junction Loss K * V_fi » 2/(2*g).

» Friction loss is always Upstream EGL - Downstream EGL.



System Input Summary — STM-02 - 100 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Tec. Maximum: Yes

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6624 .44




Manhole Input Summary:

Given Flow Sub Basin Information
Element Grour.nd j Total Lo.cal . Drainage Runoff Syr EOverlénd :Overland Gutter | Guttc?r
Name  Elevation = Known  Contribution Area Coefficient Coefficient | Length ~ Slope ' Length Velocity :
(ft) - Flow (cfs) (cfs) - (Ac) Lo () (W) o (fy 1 (fps)
OUTFALL 1 664334 ©  0.00 0.00 0.00 0.00 000 000 000 . 000 ° 0.0
PIPE 19 . 6639.77 68.00 0.00 0.00 000 000 . 000 = 0.00 0.00 0.00
PIPE 19B | 6639.15 57.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00
PIPE 18  6638.39 8.00 0.00 0.00 0.00 0.00 © 000 000 0.00 0.00
PIPE 17 663814 52.00 0.00 0.00 0.00 .00 000 | 000 . 000 0.0
PIPE 16 . 6638.57 43.00 0.00 0.00 0.00  0.00 000 000 . 000 0.0
PIPE 15 . 6639.43 25.00 0.00 000 0.00 0.00 0.00 000 . 0.00 0.00
PIPE 14 . 6638.66 - 500 0.00 000 0.00 000 -~ 000 = 000 ' 000 ° 000
PIPE 13 - 6640.64 20.00 0.00 0.00 0.00  0.00 0.00 = 000  0.00 0.00
BASINR SECT 1 . 6641.23 11.00 0.00 0.00 000 000 - 000 | 000 . 0.00 0.00
 BASINRSECT?2  6639.89 11.00 0.00 0.00 000 000 - 000 000 000  0.00
Manhole Qutput Summary:
Local Contribution Total Design Flow
5 o _ _ . , ' Pe:
O o R L L T —
- {min) {min) ‘ (cfs) ; I (cfs)
OUTFALL | ~0.00 ¢ 0.00 0.00 000  0.00 3549 192 0.29 ' 68.00
PIPE 19 000 ¢ 000 - 000 000 0.00 000 0.0 0.00 - 68.00
PIPE 19B - 0.00 000 © 0.00 0.00 0.00 000 000 0.00 . 57.00
PIPE 18 0.00 0.00 0.00 0.00 .00 000 000 0.00 . 8.00

PIPE 17 - 0.00 0.00 0.00 0060 006 000 = 000 0.00 152,00



e

PIPE 16 0.00 0.00 0.00
PIPE 15 0.00 0.00 0.00
PIPE 14 0.00 0.00 0.00
PIPE 13 0.00 0.00 0.00
BASIN R SECT 1 0.00 0.00 0.00
BASIN R SECT 2 0.00 0.00 0.00
Sewer Input Summary:
Elevation
Name (- (ft) (%)
PIPE 19 165.63 6624.44 1.0
PIPE 19B 61.51 6626.30 0.7
PIPE 18 74.30 6628.23 1.0
PIPE 17 95.33 6627.04 0.6
PIPE 16 4034 6627.90 0.5
PIPE 15 14245 0 662840 0.5
PIPE 14 52,50 6629.61 1.0
PIPE 13 60.60 6629.41 1.0
BASINRSECT 1 48.00 6627.60 3.0
BASINR SECT2  17.80 6629.35 3.0

0.00
0.00
0.00

0.00
0.00
0.00

Upstream
Invert
(fo)
6626.10
6626.73
6628.97
6627.61
6628.10
6629.11
6630.14
6630.02
6629.04
662988

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

1 43.00 |
25.00 |

15.00 |

120,00 |
1 11.00 |
11.00

Loss Coefficients

Mannings
n
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013

' Bend
" Loss

- 0.03
- 0.05
- 0.05
132
- 0.05

0.05
132
- 0.05

1.32

1 0.57

Lateral
Loss
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Given Dimensions

Cross
Section

. CIRCULAR
. CIRCULAR
. CIRCULAR
. CIRCULAR
' CIRCULAR

. CIRCULAR

| CIRCULAR
' CIRCULAR
. CIRCULAR

CIRCULAR

Rise

(ftor in)

36.00 in

©36.00 in
18.00 in
36.00in
3600 in
©30.00 in

18.00in

' 24.00 in
18.00 in
18.00in

~ Span
 (ftor in)
- 36.00 in
' 36.00 in
- 18.00 in
- 36.00in
' 36,00 in
' 30.00 in
18.00 in
. 24.00 in
. 18.00 in
| 18.00in




Sewer Flow Summary:

Element
Name
PIPE 19
PIPE 19B
PIPE 18
PIPE 17
PIPE 16
PIPE 15
PIPE 14
PIPE 13
BASIN R SECT 1
BASIN R SECT 2

+ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).

. Full Flow Capacity
Flow Velocity

. (cfs) (fps)

. 66.88 9.46

. 55.95 7.92

L 10.53 5.96

| 51.80 7.33

L 47.29 6.69

L 29.08 5.92

| 10.53 5.96

L 22,68 7.22

- 18.24 10.32
18.24 10.32

Critical Flow

Depth Velocity

(in) (fps)
36.00 © 9.62
36.00 | 8.06
13.15 ¢ 5.78
136.00 1 7.36
2563 7.9
2044 7.02
1032 © 477
1927 740
1524 . 6.89
1524 6.89

Depth
(in)

36.00

36.00

1173
36.00

26.93

2144

- 8.73

17.50

- 10.08

10.08

Normal Flow

Velocity
(fps)
9.62
8.06
6.56
7.36
7.58
6.66
5.88
8.15
10.80
10.80

Froude
. Number |

0.00
0.00
1.25
0.00
091
0.91
1.38
1.22
2.30
2.30

Flow
Condition

Pressurized

Pressurized

. Pressurized

Pressurized

Pressurized

- Pressurized

i Pressurized

- Pressurized

. Pressurized

- Pressurized

« If'the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
» [f'the sewer is pressurized, full flow represents the pressurized flow conditions.

Flow
- {cfs)

' 68.00
157.00
- 8.00
15200
143.00 :
125.00
£ 5.00
120.00 ;
11.00 -
11,00 |

| Surcharged -

Length
()

165.63
61.51
74.30
95.33
40.34
142.45
5252
60.60 |
48.00
17.80

Comment




Sewer Sizing Summary:

BASIN R SECT 1
BASIN R SECT 2

L]

Element
Name
PIPE 19
PIPE 19B
PIPE 18
PIPE 17
PIPE 16
PIPE 15
PIPE 14
PIPE 13

Peak
Flow

(cfs)

 68.00 |
. 57.00
- 8.00
5200
' 43.00
©25.00
©5.00
- 20.00
11,00
11.00 |

Cross
Section
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR
CIRCULAR

Existing
Rise Span
+ 36.00in ~ 36.00in
36.00in  36.00in
. 18.00in . 18.00in
36.00in - 36.00in
36.00in ~ 36.00in
30.00in | 30.00in
18.00in  18.00in
2400in  24.00 in
18.00in  18.00in
18.00 in 18.00 in

Calculated
Rise Span
42.00in | 42.00in
42.00in ¢ 42.00in
18.00in : 18.00in
- 42.00in | 42.00in
36.00in © 36.00in
" 30.00in - 30.00in
- 18.00in ~ 18.00 in
2400m © 24.00in
18.00 in 18.00 in
18.00 in 18.00 in

Rise

36.00 in

' 36.00 in
1 18.00 in
' 36.00 in
' 36.00 in
©30.00in
- 18.00in
© 24.00 in
~ 18.00 in
. 18.00 in

Used

Span

- 36.00 in
. 36.00 in
'~ 18.00 in
' 36.00 in
| 36.00in
| 30.00in
. 18.00 in
- 24.00 in

18.00 in

+ 18.00 in

Area

(ft"2)
7.07
7.07
1.77
7.07
7.07
4.91
1.77
3.14
1.77
1.77

Comment

Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
Sewer sizes should not decrease downstream.

All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6624.44

Element
Name

PIPE 19
PIPE 19B
PIPE 18
PIPE 17
PIPE 16
PIPE 15
PIPE 14
PIPE 13

- BASINR SECT 1

- BASIN R SECT 2

Invert Elev.

(ft)

6624.44
6626.30
6628.23
6627.04
6627.90
6628.40
6629.61
6629.41
6627.60
6629.35

Downstream | Upstream |

(ft)

6626.10
6626.73
6628.97
6627.61
6628.10
6629.11
6630.14
6630.02
6629.04
6629.88

| Bend

Loss
(ft)

0.00
0.05
0.02
1.11
0.03
0.02
0.16
0.03
0.79
0.34

Downstream Manhole

Losses
Lateral
Loss
(ft)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

HGL

'F
" Downstream . Upstream | Downstream |

(ft)

6627.44
6629.63
6630.79
6631.36
6632.23
6632.59
6633.56
6633.15
6630.79
631.65

o)

(ft)

6629.16
6630.08
6631.22
6031.94
6632.40
6633.12
6633.68
6633.62
6631.31
6631.85

(ft)

6628.88
6630.64
6631.11
6632.20
6632.80
6632.99
6633.68
6633.78

6631.39

6632.25

EGL

riction
Loss
(ft)
1.71

0.45

0.43
0.58
0.17
0.53
0.12
0.47
0.52
0.19

!Upstream
(ft)
6630.59
6631.09
 6631.54
| 6632.78
. 6632.97
6633.52
6633.80
| 6634.25
| 6631.91
| 6632.45

« Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
« Bendloss=Bend K * V_fi " 2/(2%g)

« Lateral loss =V_fo * 2/(2*g)- Junction Loss K * V_fi ~ 2/(2*g).

+ Friction loss is always Upstream EGL - Downstream EGL.






System Input Summary — STM-03 — S YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Tec. Maximum: No

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations;

Tailwater Elevation (ft): 6620.82




Manhole Input Summary:

Given Flow

" Element  Ground Total Local Drainage
| Nanf: ~Elevation © Known  Contribution Area
‘ (ft) - Flow (cfs) | (cfs) (Ac.)
MAIN G = 6634.16 0.00 | 0.00 0.00
PIPE22  6633.78 4.00 0.00 0.00
PIPE 21 0633.78 3.00 0.00 0.00
Manhole Output Summary:
Local Contribution
Element Ove.rland | GL}tter Basin Tec Intensity
Name Time Time (min) (in/hr)
(min) (min) m
MAIN G 0.00 0.00 0.00 0.00
PIPE 22 0.00 0.00 0.00 0.00
PIPE 21 0.00 0.00 0.00 0.00
Sewer Input Summary:
Elevation
" Element Sewer Downstream Slope Upstream
Name | Length Invert ] (%) Invert
(1Y) (ft) ’ (fo)
PIPE 22 7.63 6620.22 1.0 6620.30
PIPE 21 31.34 6621.61 1.0 6621.93

Sub Basin Information

Runoff Syr ‘ Overland ' Overland = Gutter | Gutter
‘ . : . - Length Slope  Length | Velocity
Coefficient : Coefficient ? (f) (%) ) | (ips)
0.00 0.00 0.00 0.00 0.00 ¢ 0.00
0.00 0.00 0.00 0.00 0.00 000 |
0.00 0.00 0.00 0.00 0.00 0.00
Total Design Flow :
Loca'l - Coeff. | Intensity Manhole Te Peak |
Contrib Area | (inhr) (min) . Flow | Comment
(cfs) | (efs) |
0.00 0.00 0.00 0.00 | 4.00
0.00 0.00 0.00 0.00 | 4.00
0.00 0.00 0.00 0.00 | 3.00
Loss Coefficients Given Dimensions
Mannings = Bend Lateral Cross { Rise . Span
n ~Loss = Loss Section | (ftorin) | (ftorin)
0.013 .16 | 0.00 CIRCULAR | 18.00in | 18.00in
0.013 0.14 | 0.54 CIRCULAR | 18.00in | 18.00in




Sewer Flow Summary:

Full Flow Capacity

- Element = Flow
Name = (cfs)

CPIPE22  10.76
CPIPE21 - 10.65

Critical Flow

Normal Flow

Velocity | Depth ~ Velocity | Depth  Velocity  Froude

(fps)

6.09
6.03

(in)
9.18
7.90

(fps) (i)
441 ' 7.60
4.02 | 6.54

(fps)

5.64
5.18

Number .

1.44
1.44

A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).

If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.

If the sewer is pressurized, full flow represents the pressurized flow conditions.

Sewer Sizing Summary:

Element Peak ‘
Name Flow
~ (cfs)

PIPE22  4.00
PIPE21 = 3.00

Cross
Section

CIRCULAR
CIRCULAR

Existing
Rise ~ Span

18.00in  18.00in
18.00in ~ 18.00in

Calculated
Rise Span
18.00 in 18.00 in
18.00 in 18.00 in

. | |
Flow | Flow Surcharged | |
L. ! Length - Comment
Condition | (cfs) : (ft) ‘ !
Supercritical | 4.00 0.00
. Supercritical | 3.00 0.00
Used
. <  Area |
Rise Span (ftr2) Comment
18.00 in 18.00 in 1.77
18.00 in 18.00 in 1.77

Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
Sewer sizes should not decrease downstream.
All hydraulics where calculated using the 'Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6620.82

eam M;
Invert Elev. Downstream Manhole

HGL EGL
Losses :
Element  Downstream Upstream Bend ' Lateral . Downstream Upstream = Downstream , Friction | Upstream
Name (ft) (ft) Loss — Loss - (ft) G . (ft) Loss | "Wy
| fty () - ()
PIPE22 = 662022 662030 000 0.00 662085 6621.07 | 662135 1 002  6621.37
PIPE21 | 662161 = 6621.93 0.01 0.06 6622.15 662259 | 662257 | 027 6622.84

Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
« Bendloss=Bend K * V_fi " 2/(2%g)

« Lateral loss = V_fo " 2/(2*g)- Junction Loss K * V_fi ~ 2/(2*g).
+ Friction loss is always Upstream EGL - Downstream EGL.



System Input Summary — STM-03 — 100 YR HGL REPORT

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 0.42
Rainfall Constant "A': 28.5
Rainfall Constant "B'': 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Tec. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6621.89




Manhole Input Summary:

“EI | e
ement | Elevation

Name

" MAING |

| PIPE 22
. PIPE 21

Ground

(ft)
6634.16
6633.78
6633.78

; Given Flow

; Total Local

~ Known Contribution

- Flow (cfs) (cfs)
0.00 0.00
8.00 0.00
5.00 0.00

| -
- Drainage

Area
(Ac.)

0.00
0.00
0.00

Manhole Qutput Summary:

Local Contribution

Element Ove_rland (’l.ltter ' Basin Te Intensity
Name Time Time (min (in/h
(min) (min) min) m/hr)
MAIN G 0.00 0.00 0.00 0.00
PIPE 22 0.00 0.00 0.00 0.00
PIPE 21 0.00 0.00 0.00 0.00
Sewer Input Summary:
Elevation
Element | Sewer Downstream Slope Upstream
Name Length Invert (%) Invert
(ft) (ft) ¢ (ft)
PIPE 22 7.63 6620.22 1.0 6620.30
PIPE 21 31.34 6621.61 1.0 6621.93

Sub Bésin Information

Runoff Syr 3Ovefland éOverland iGu-t.ter . Gutter |
. peigy . Length | Slope | Length ' Velocity |
- Coefficient = Coefficient ! o : : !
\ @ (%) f)  (fps)
0.00 0.00 0.00 L 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
Total Design Flow
Local © ' eff.  Intemsity = ManholeTe | P2k
Contrib Area (in/hr) (min) ' Flow = Comment
(cfs) L (cfs)
0.00 4.09 1.95 0.03 - 8.00
0.00 0.00 .00 0.00 ~ 8.00
0.00 0.00 0.00 0.00 500
Loss Coefficients f Given Dimensions
Mannings Bend | Lateral | Cross . Rise '~ Span
n Loss : Loss Section . (ftorin) - (ftorim)
0.013 1.16 . 0.00 CIRCULAR - 18.00in ! 18.00in
0.013 - 0.14 0.54 CIRCULAR 18.00 in 18.00 in




Sewer Flow Summary:

Full Flow Capacity Critical Flow Normal Flow

‘ 1 - ar
~ Element = Flow Velocity | Depth ~ Velocity ' Depth  Velocity = Froude : Flow | Flow Su;;?:;;gled  Comment
Name (cfs) (fps) ~ (in) (fps) (in) (fps) : Number | Condition | (cfs) . (ftg) ? .
CPIPE22 . 10.76 609 1315 ; 578 1156  6.67 1.29 Pressurized | 8.00 | 7.63
CPIPE21 | 10.65 603 1032 1 477 868 593 1.39 | Supercritical © 5.00 | 0.00
A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
« If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
+ Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
Existing Calculated Used
Peak
Element . Cross . . . . . ) © Area
Name Flow Section Rise Span Rise Span Rise Span (ft°2) Comment
(cfs) ;
PIPE 22 8.00 CIRCULAR 18.00 in 18.00 in 18.00 in 18.00 in 18.00 in 18.00in = 1.77
PIPE 21 5.00 CIRCULAR 18.00 in 18.00 in 18.00 in 18.00 in 18.00 in 18.00 in 1.77

» Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.

+ Sewer sizes should not decrease downstream.
» All hydraulics where calculated using the '‘Used' parameters.




Grade Line Summary:

Tailwater Elevation (ft): 6621.89

Invert Elev. Downstream Manhole HGL _ EGL
Losses
Element . Downstream ‘ Upstream Bend Lateral Downstream - Upstream = Downstream Friction I Upstream
Name (ft) O (fD) Loss Loss (ft) NG (ft) - Loss T gy
ame ; () (ft) | BNt
+ PIPE 22 6620.22 662030 1 0.00 0.00 6621.89 6621.93 6622.21] L 0.04 662225
- PIPE 21 6621.61 662193 ©  0.02 0.25 6622.33 - 662279 | 6622.88 026  6623.14

Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
» Bendloss=Bend K * V_fi " 2/(2*g)

Lateral loss = V_fo ~ 2/(2*g)- Junction Loss K * V_fi ~ 2/(2%g).
« Friction loss is always Upstream EGL - Downstream EGL.
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CONSULTING
ENGINEERS & SURVEYORS

September 30, 2019

City of Colorado Springs

Water Resources Engineering Division
30 S. Nevada Avenue, Suite 401
Colorado Springs, CO 80903

ATTN: Ms. Anna Bergmark
RE: Final Drainage Report for Ent HQ — Foothills Farm Campus Filing No. 2 onsite private storm - Variance
Requests

Dear Ms. Bergmark:

Classic Consulting Engineers & Surveyors, LLC (CCES), on behalf of our client, Allison Valley Development Company, LLC
respectfully requests the City’s consideration of the following variances:

la. Drop manhole exceeding 1 foot - Drainage Criteria Manual Volume 1 (Chapter 9, Section 6.4)
1b. Pipe Crown match - Drainage Criteria Manual Volume 1 (Chapter 9, Section 6.4)
2. Horizontal Alignment angle of confluence shall be 90° or less (Chapter 9, Section 5.1)

Background:
Ent HQ — Foothills Farm Campus Filing No. 2 is located in the City of Colorado Springs, County of El Paso, State of

Colorado. This project has been included in the approved Final Drainage Report for Foothills Farm Campus Filing No. 2
Amendment to Master Development Drainage Plan for Marketplace at Interquest and Final Drainage Report for
Marketplace at Interquest Filing No. 1 & 2, prepared by Classic Consulting Engineers and Surveyors.

This site is part of an overall planned commercial development with an approved regional public Full Spectrum
Detention Facility (Pond G) that serves the subject property, located in Foothills Farm Campus Filing No. 2. All
stormwater is detained to be released at or below required release rate levels in conformance with previously approved
reports.

The following variance is respectfully requested:

1a. Drop manhole exceeding 1 foot - Drainage Criteria Manual Volume 1 (Chapter 9, Section 6.4)— The proposed
private storm system extension of 18” main (Storm-03 Pipe 21 and 22) connects to the 66” RCP public storm
outfall north of Ent Parkway, and is intentionally designed to accommodate the required utility clearance to a
proposed 8" PVC water, 12" force main, and wastewater main crossing. The only way to achieve the pipe
clearance as required by Colorado Springs Utilities standards is to place the Storm-03 pipe crossing between
the proposed utilities, creating a drop condition of 1.3" at Pipe 21 and 22. The pipe size difference between
the 18” connection and the 66” public RCP cannot be avoided without exceeding maximum velocity with a
steeper pipe slope.

Justification:
Variance for criteria Chapter 9, Section 6.4: We feel a variance is justified as it meets the intent of language
included in Section 6.4: There are cases when a drop larger than 1 foot may be necessary to avoid a utility
conflict, reduce the slope of the downstream pipe, match the crowns of the upstream and downstream pipes
619 N. Cascade Ave, Suite 200 Colorado Springs, CO 80903
OFC: (719) 785-0790  FAX (T19) 783-0799

www.classicconsulting.net



Page 2; September 30, 2019
Ms. Anna Bergmark
Foothills Farm Campus Filing No. 2 — Ent HQ Onsite storm Variance

1b:

or to account for energy losses in the manhole. Drops that exceed 1 foot will be evaluated on a case-by-case
basis. The drop in this manhole is required to allow for the required utility crossings and connection to the
66" RCP storm outfall.

Pipe Crown match - Drainage Criteria Manual Volume 1 {Chapter 9, Section 6.4)— The proposed private storm
system extension of 36”/30”/24" main (Storm 02) profile crosses the proposed water mainline, and the
domestic water and fire services to the building, limiting the slope of the pipe and setting the depth of the
proposed private storm sewer. The storm profile is designed as flat as possible to accommodate the water
main crossings, however the flatter pipe slopes require the larger pipe diameter to convey the flows with
minimal drops at the manholes. The change in pipe diameter from Pipe 16, 15, and 13 creates a condition
where the pipe crowns do not match. Per the DCM Chapter 9 Section 6.4, the crowns should match to account
for energy losses at the manhole, however the HGL calculations are very minimally affected by the vertical
design as proposed as shown on the profile. The resultant HGL line for the 100 year event is within criteria.

Justification:

Variance for criteria Chapter 9, Section 6.4: We feel a variance is justified as it meets the intent of language
included in Section 6.4. The design of the system is required to allow for a utility clearance crossing and is not
impacting the overall pipe velocity, HGL, or maintenance of the private system.

Horizontal Alignment angle of confluence shall be 90° or less (Chapter 9, Section 5.1)

— The proposed private storm system extension Storm-01A main alignment exceeds 90° deflection at Manhole
Station 2+84.51 and 7+23.53 along a 24" private storm. The alignment of the storm system was intentional to
follow the utility corridor for the ultimate campus layout between proposed buildings, and to maintain required
separation from parallel utilities. The deflection through the manholes at these locations does exceed criteria
at 110°, however it eliminates the need for additional bend fittings on the mainline to achieve the 90° angle.
The private 24” storm pipe is carrying only 14 cfs in the 100 year event, and the resultant HGL calculations
show that there is no adverse impact to the alignment as designed.

Justification:

Variance for criteria Chapter 9, Section 5.1: We feel a variance is justified as it is necessary to maintain
adequate utility horizontal separation from parallel mains, and also fit within the overall campus utility corridor
layout. The proposed alignment of the mainline as designed is not impacting the overall pipe velocity criteria,
HGL criteria, or maintenance of the private system.

Based upon this request, the overall design approval will not affect peak flows or water quality in Fountain Creek, as all
stormwater will continue to be treated and detained per the approved Final Drainage report(s).

We respectfully request.your favorable consideration of this request.

Respectfully submitted,

dm S iz

CathyM. Tessin, P:E;
Project Manager
Attachment: Vicinity Map
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