
Cascade Subdivision Filing No 1

Drainage Letter

1

DRAINAGE LETTER
Cascade Subdivision

Filing No. 1,
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Revised

November 16, 2023
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OLIVER E. WATTS, PE-LS

OLIVER E. WATTS, CONSULTING ENGINEER, INC.

CIVIL ENGINEERING AND SURVEYING

614 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 80907

(719) 593-0173

Fax (719) 265-9660

olliewatts@aol.com

Celebrating over 44 years in business

November 16, 2023

City Engineering 

Development Review Division

30 South Nevada Ave

Suite 402

Colorado Springs, CO 80903

ATTN:  Sara Rivera

SUBJECT:  Drainage Letter, Cascade Subdivision, Filing No. 1

Ms Rivera,

Transmitted herewith for your review and approval is the drainage letter for Cascade

Subdivision, Filing No. 1. It has been revised per the reviews by SWENT

The proposed development will follow existing drainage patterns. Please contact our office if we

may provide any further information.

Oliver E. Watts, Consulting Engineer, Inc.

BY: __________________________________ 

        Oliver E. Watts, President

Encl:

Drainage Letter 5 pages

Vicinity Map

FIRM Panel 

            Computations, 2 sheets

 UD Sewer Computations, 5 and 100- year

 Soils Map and Interpretation Sheets from Cascade Subdivision Filing No. 1, 3 pages

 Back up data 6 pages

 Existing Conditions Drainage Map Cascade Subdivision Filing No. 1, 11”x17”

 Drainage Map Cascade Subdivision Filing No. 1

 Drainage Plan, Dwg 21-5647-05

mailto:olliewatts@aol.com


02/20/2024

Dana Davison
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4. LOCATION AND DESCRIPTION:
Cascade Subdivision No 1 is a two-lot, subdivision; one single family, one multifamily

(townhome). The site was subdivided by Barron Land Surveying 8-20-18. The drainage report

for Cascade Subdivision No 1 was prepared by Catamount Engineering, David Mijares, PE

40510; City approved 7-2-18. The site is located in the in the South Half of Section 9,

Township 14 South, Range 66 West of the 6th P.M., in the City of Colorado Springs, County

of El Paso, State of Colorado. We proposed to construct a multi- family townhome on lot 1.

There will be no change to the single family home / garage and concrete driveway on lot 2. The

0.57 acre site is zoned R-4. It is located at 2610 East Dale (lot 2) and 820, 841 and 860 Rancho

Santa Fe (lot 1). It is on the north side of Dale, west of Yuma. The Assessor’s Parcel Numbers

are 6409402140 and 6409402139. It is part of the Shooks Run Drainage Basin.

We propose to slightly modify the site by constructing a slightly smaller 4-plex on the north end

of Lot 1, and another 4-plex along the east site, and changing the parking (on lot 1). Lot 1 Unit 1

was removed and 4 parking spaces were added to existing parking for a new total of 8 parking

spaces. See the enclosed drainage plan for details. A total of 20466 square feet will be disturbed

by this amendment. 

The lot falls roughly five feet’ from the north to the south toward Dale at an average grade of just

over 1%. Roughly 75% of the site is covered with vegetation to include pine trees, scrub oak,

buck brush and native grasses. The majority of the vegetation is on (undeveloped) Lot 1. Lot 2 is

landscaped outside the dwelling and driveway

Surrounding properties are as follows;

Portions of Lots 3 and 4, Block C, East Hills Subdivision lie to the northwest, west and southeast

of the site. Lot 1, Amended Silvercrest Subdivision lies to the northeast. All are single family

lots. Lots 1, 2, 14, 15 and 16 Little Village Subdivision lies to the east. It is a multi-family

development. To the south is East Dale Street.

All utility mains are in place to service the site.

5. DRAINAGE CRITERIA AND SOILS CONDITIONS:
The method used for all computations is that specified in the City of Colorado Springs Drainage

Criteria Manual, using the rational method for areas of the size of the subdivision and the SCS

method for the review of the major basin involved.  All computations are enclosed for reference

and review.

The local USDA/SCS office has mapped the soils in the subdivision. A soils map and

interpretation sheet are enclosed for reference in the copy of the City approved drainage report

for Cascade Subdivision No 1.  All soils in this area are Blakeland loamy sand, of hydrologic

group "A" within the major basin.

6. DESCRIPTION OF RUNOFF:
Per the City approved drainage report for Cascade Subdivision Filing No. 1:
EXISTING DRAINAGE BASINS

The parcel exists in an older neighborhood originally platted as Lot 4 Block C, East Hills prior to

establishment of current drainage criteria. The parcel was studied in the Shooks Run Drainage
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Basin Planning Study and identified as a portion of Basin 0-1. The portion of Basin 0-1 tributary

flows in a southeasterly direction towards the subject property and the adjacent westerly parcel. The

upstream tributary area consists of residential single family and duplexdevelopment. The portion of

Basin 0-1 affecting the parcel is tributary to the inlets and storm system within East Dale Street

Existing Basin OS-1 contains 3.67 acres of residential development generating an approximate runoff of

Q2=4.4 cfs, Q5=6.l cfs, Q10=7.7 cfs, Q25=9.7 cfs, Q50=l 1.6 cfs, and Q100=13.4 cfs. Runoff enters the

north side of the subject property and does not appear to have a viable outfall.

Existing Basin OS-2 consisting of the adjacent (westerly) 0.13 acres of undeveloped residential lot is

tributary to the westerly limits of the subject parcel. Basin OS-2 generates anticipated runoff of Q2=0.0

cfs, Q5=0.0 cfs, Q10=0.I cfs, Q25=0.2 cfs, Q50=0.2 cfs, and Q100=0.3 cfs. Runoff from Basin OS-2 is

conveyed south along the lot line to East Dale Street Right of Way.

Existing Basin OS-3 consists of that portion of the adjacent townhome development tributary tothe

easterly limits of the subject parcel and not collected on-site in the existing inlet and storm drainage

system. Basin OS-3 containing 0.09 acres generates anticipated runoff of Q2=0.l cfs, Q5=0.2 cfs,

Q10=0.2 cfs, Q25=0.3 cfs, Q50=0.3 cfs, and Q100=0.4 cfs. Runoff is conveyed to the rear of the subject

parcel and does not appear to have a viable outfall.

Existing Basin A (0.09 Acres, Q2=0.2 cfs, Q5=0.2 cfs, Q10=0.3 cfs, Q25=0.3 cfs, Q50=0.4 cfs, and

Q100=0.5 cfs) consists of the southerly portion of the subject parcel containing an existing residential

lot and driveway improvements. Existing Basin A is tributary to East Dale Street Right of Way.

Existing Basin B (0.47 Acres, Q2 0.0 cfs, Q5 0.2 cfs, Q10=0.4 cfs, Q25=0.6 cfs, Q50-=0.8 cfs, and Q100= 1.1

cfs) is the northern portion of the subject parcel that is currently undeveloped with the exception of portions

of abandoned foundations. Runoff generated within existing basin B is directed to the northern portion

of the lot and does not appear to have a viable outfall

DEVELOPED DRAINAGE BASINS

The intent of the proposed development is to follow closely to historic drainage patterns and resolve

the current sump condition in the northerly portion of the lot while satisfying current City of Colorado

Springs development criteria. Tributary off-site flows and on-site flows, excepting basin A, will be

collected in a private drainage system and conveyed to the existing public 30" RCP storm drain within

Dale Street. The total lot area is 0.57 acres. The development is not part of a larger common plan of

development and total disturbed area proposed with site development is less than I acre. Water quality

treatment and full spectrum detention are not required per criteria.

Development of the site is currently proposed to consist of eight townhome units on proposed lot 2 with

the existing single-family residence to remain on proposed lot I.

Basin A (0.09 Acres, Q2=0.2 cfs, Q5=0.2 cfs, Q10=0.3 cfs, Q25=0.3 cfs, Q50o=0.4 cfs, and Q100 =0.5 cfs)

consists of the southerly portion of the subject parcel containing an existing residential lot and driveway

improvements. Basin A is tributary to East Dale Street Right of Way. The existing structure and

landscaping will remain on lot I while the drive aisle will be reconstructedto allow for access to Lot 2.

Flows generated within Basin A will be combined with flows historic flows from Basin OS-2 within the

northerly curb line of Dale Street at Design Point 3 (Q2=0,1 cfs, Qs=0.2 cfs, Q10=0.3 cfs, Q25=0.4 cfs,

Q50=0.5 cfs, and Q,100=0.7 cfs)

Basin B1 (0.36 Acres,  Q5=1.5 cfs, and Q1oo=2.8 cfs) consists of the central portion of the proposed

development and will be conveyedwithin curb sections and private 8" storm sewer and area drain system

to a proposed private grated at Design Point I (0.47 Acres,  Q5=-1.7 cfs, and Q1oo=3.3 cfs). Analysis of

area drains and small diameter storm systems is not included in this report.

Basin B2 (0.12 Acres, Q5=0.1 cfs, and Q100=0.2 cfs) consist of the northerly portion of the site to be

conveyed directly to the proposed grated inlet at design point 2.

Design Point 2, 4.24 acres, Q5=7.1 cfs, and Q100=15.2 cfs) is the confluence of Basin OS-I, OS-3, and B2.

Flows are conveyed in a proposed private 18" HDPE storm sewer.

Combined flows from D e s i g n  Point 2 of Q5=7.1 cfs, and Q100=15.2 cfs are conveyed in a proposed
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private 1 8 " HDPE storm sewer to the existing public 30" RCP storm sewer within Dale Street to be

connected with a proposed public Type II manhole, with minimum 5'-4" x 5'4" cast base and precast

risers set on the existing storm sewer.

The design is preliminary in nature and will be followed by a final design after potholing of utilities and

the existing 30” RCP storm sewer in Dale Street.  If the depth at that point is not sufficient for the

assumed hydraulic grade line, the storm sewers will be increased in size accordingly.

The development addresses Low Impact Development strategies primarily through the utilization of

landscaped areas where possible directing runoff from rooflines and patios through swales with minimal

longitudinal grade prior to outfall to either the street system or storm sewer system.

PROPOSED REVISED DEVELOPMENT
As shown on the enclosed area drainage map, runoff from the site will outfall in the Southwest

corner of the lot where it drains into Dale Street.  The total runoff at this point will be 7.1 cfs /

15.2 cfs (5-year / 100- year runoffs) in the storm sewer and approximately 0.2 cfs / 0.9 cfs via

surface runoff. This runoff will be carried westerly down Dale Street in the City Storm Sewer,

being the outfall point of this development.  The runoffs in the previous final drainage report

were 6.4 cfs/14.1 cfs for the total and 0.2 cfs / 0.5 cfs for the surface runoff.  The existing storm

sewer in Dale Street has ample capacity for the minor increase in runoff.  Conditions described in

the original report have been confirmed for this report.

Enclosed are the UD Sewer computations sheets describing the storm sewer and hydraulic grade

lines.

4 STEP PROCESS

The 4 step process is not required due to the fact the site is less than 1 acre.

7. FLOOD PLAIN STATEMENT:
This subdivision is not within the limits of a flood plain or flood hazard area, according to

FEMA map panels numbers 08041C0734 G, and 08041C0732 G, both dated December 7, 2018.

A copy of the FIRM panel is included in the attached, City approved drainage report for Cascade

Subdivision No 1

8. FEES:
This Site is subdivided so no drainage fees are due

9. SUMMARY:
Runoff for The Cascade Subdivision Filing No. 1 will not adversely affect the surrounding and

downstream developments. No storm drainage modifications or design changes are necessary as

a result of this proposed development. This letter is in general conformance will all previously

approved drainage reports / studies which include this site.

The drainage letter has been prepared in accordance with the current City of Colorado Springs

Drainage Criteria Manuel. Supporting information, calculations and the City approved drainage

report for Cascade Subdivision No 1 are included in this letter.







MAJOR
BASIN

SUB
BASIN

AREA BASIN Tc

MIN

I

in./hr.
SOIL
GRP

DEV.
TYPE

C FLOW
5-ry         100-yr

RETURN
PERIOD
-years-PLANIM 

READ 

ACRES LENGTH 

-FT.- 

HEIGHT

-FT.-
qp 

-CFS- 
qp

-CFS-

Shooks Run B2 COGO 0.025      A BLDG 0.73 0.81   5 100

   0.073      L/S 0.08 0.35    

  TOTAL 0.098 91 1 14 3.5 5.9  0.245 0.467 0.08 0.27 5 100

 OS-1  3.67 50 2 5.3 5.1 8.7  0.45 0.59    

    +667 26 13.4         

 TOTAL DP1 3.77    3.6 6.0  0.444 0.586 6.1 13.4 5 100

 OS-3  0.09 25 1+ 6.6 4.9 8.1  0.45 0.59 0.2 0.4 5 100

 B-1  0.088   +0.6   BLDG 0.73 0.81    

   0.272 +100 2 4..3   PAV’T 0.90 0.96    

   0.021 +80 1 +18   L/S 0.08 0.35    

  TOTAL 0.381   6.1 4.9 8.3 MIX 0.800 0.892 1.5 2.8 5 100

 TOTAL @CB 0.471 +155 V=7.41 +0.3    0.733 0.834 1.7 3.3 5 100

  DP2 4.24   13.7 3.5 5.9  0.476 0.609 7.1 15.2 5 100

 OS-2  0.136 50 1 10.3 4.0 6.6 A  0.09 0.36 0.0 0.2 5 100

 A COGO 0.032 85 1 9.2 4.2 7.0 A CONC 0.90 0.96    

   0.021      BLDG 0.73 0.81    

  V=0.54 0.039 +49 0.3 +1.5   L/S 0.08 0.35    

  TOTAL 0.092 +75 2 10.7 3.9 8.6 MIX 0.514 0.667 0.2 0.5 5 100

 OS-2+A  0.228  +1.1 11.4 3.8 8.4 MIX 0.261 0.484 0.2 0.9 5 100

               

HYDROLOGICAL COMPUTATION – BASIC DATA
PROJ:   2610 E. DALE STREET          BY:  O.E. WATTS

RATIONAL METHOD         DATE: 2-8-22     11-16-23
OLIVER E. WATTS, CONSULTING ENGINEER, INC.

614 ELKTON DRIVE COLORADO SPRINGS, CO 80907

PAGE 1

OF 

2 







STREET AND STORM SEWER CALCULATIONS

STREET LOCATION DISTANCE

-ft.-

HGL

ELEVATION
& SLOPE

WS   OG    INV

TOTAL
RUNOFF

-cfs-
5-yr./100-yr

STREET FLOW
 / CAPACITY

-cfs-
5-yr./100-yr

PIPE
FLOW

-cfs-

TYPE PIPE, CATCH
 BASIN & SLOPE %

PRIVATE DP1 

3+19.96

 6.0/13.4 13.4

6.0

GRATED INLET, 

GUTTER D=0.70’, CAP =16.2@1’

      SEE ENCLOSED INLET

CAPACITY CHART
      

      

DP2 

1+43.22/

0+00.00 “A”

 1.7/3.3  3.3

1.7

GRATED INLET

GUTTER D=0.29’, CAP =11.2 @ 0.50’

    

      

 

      

      

      

      

       

STREET AND STORM SEWER CALCULATIONS
PROJECT:    2610 E. DALE               BY: O.E. WATTS
DATE: 2-8-22   11-16-23

OLIVER E. WATTS, CONSULTING ENGINEER, INC.
614 ELKTON DRIVE COLORADO SPRINGS, CO 80907

Page: 2
Of

Pages: 2



STREET AND STORM SEWER CALCULATIONS

STREET LOCATION DISTANCE

-ft.-

HGL

ELEVATION
& SLOPE

WS   OG    INV

TOTAL
RUNOFF

-cfs-
5-yr./100-yr

STREET FLOW
 / CAPACITY

-cfs-
5-yr./100-yr

PIPE
FLOW

-cfs-

TYPE PIPE, CATCH
 BASIN & SLOPE %

PRIVATE DP1

3+19.96

40.20 30.92  39.00   37.43

37.76
6.0/13.4 6.0/13.4

5 yr d=0.33
13.4

6.0

GRATED INLET, D=MIN.

18” PV C  hi=0.92’  WS=39.92

hi[0.40’  WS=39.40

  6.90 1.04% 6.0/13.4 -0- 13.4 18”  HDPE  S=0.96% MIN.  (HGL)

V=7.41 FPS

 3+13.06

45° BEND

39.17 

38.71
35.98           37.43  13.4

6.0

45° BEND K=0.40  hl=0.36

5 yr hi  v=5.53  hi=0.19’

 169.84 1.04% 5-yr d=0.33 13.4

6.0

18” PVC  S=0.96% MIN   (HGL)

DP2

1+43.22/

0+00.00 “A”

38.34    36.07

   36.03
1.7/3.3 5-yr d=0.15 3.3

1.7

GRATED INLET, D=0.27’

12” HDPE  hi=1.05’

                      hi=0.15  ws=38.49

143.22 1.04% 7.1/15.2

  5-yr   d=036
15.2

7.1

18” HDPE    S=1.24% MIN   (HGL)

V=8.60 FPS

DP3 

0+00.00

39.89 34.18 

30”=31.64  

    

      

  8.85   1. INLET hi=0.016V2

12” HDPE S=0.69% MIN (HGL)

K=0.27   hl=0.02’

 0+08.85 ”A”  38.58         36.84 1.7/3.8 1.7/3.8 3.00 GRATED INLET   H=0.24’

TOP=38.34

PUBLIC  2.52%  CAPACITY 65.1 3O”RCP

STREET AND STORM SEWER CALCULATIONS
PROJECT:    2610 E. DALE               BY: O.E. WATTS
DATE: 2-8-22   8-18-22  10-10-22 12-27-22  1-20-23 3-31-23

OLIVER E. WATTS, CONSULTING ENGINEER, INC.
614 ELKTON DRIVE COLORADO SPRINGS, CO 80907

Page: 2
Of

Pages: 2



Program:
UDSEWER Math Model

Interface 2.1.1.4

Run Date:
11/16/2023 9:17:29 AM

UDSewer Results Summary

Project Title: 2610 E Dale
Project Description: 5 yr HGL

System Input Summary

Rainfall Parameters

  Rainfall Return Period: 5
  Rainfall Calculation Method: Formula

  One Hour Depth (in):
  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 Tc. 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): 6133.64 Tailwater Elevation assumes the existing 30" pipe to be at 80% full.



Manhole Input Summary:

Given Flow Sub Basin Information

Element
Name

Ground  
Elevation  

(ft) 

Total
Known

Flow (cfs)

Local
Contribution

(cfs)

Drainage
Area
(Ac.)

Runoff
Coefficient

5yr
Coefficient

Overland  
Length  

(ft) 

Overland  
Slope 
(%) 

Gutter 
Length  

(ft) 

Gutter
Velocity

(fps)

OUTFALL 1  6139.89  0.00 0.00 0.00  0.00 0.00  0.00  0.00  0.00  0.00

Manhole 6140.50  7.80 1.70 0.00  0.00 0.00  0.00  0.00  0.00  0.00

45 Deg Bend  6140.00  6.10 0.00 0.00  0.00 0.00  0.00  0.00  0.00  0.00

Grated Inlet 6139.00  6.10 6.10 0.00  0.00 0.00  0.00  0.00  0.00  0.00

Manhole Output Summary:

Local Contribution  Total Design Flow

Element
Name

Overland  
Time 
(min) 

Gutter
Time
(min) 

Basin Tc 
(min) 

Intensity
(in/hr)

Local
Contrib

(cfs)

Coeff. 
Area  

Intensity
(in/hr)

Manhole Tc
(min)

Peak
Flow  
(cfs)

Comment

OUTFALL 1  0.00  0.00  0.00  0.00  0.00  0.00  0.00 0.00  0.00

Manhole 0.00  0.00  0.00  0.00  1.70 0.00  0.00 0.00  7.80

45 Deg Bend  0.00  0.00  0.00  0.00  0.00  0.00  0.00 0.00  6.10

Grated Inlet 0.00  0.00  0.00  0.00  6.10  0.00  0.00 0.00  6.10

Sewer Input Summary:

Elevation  Loss Coefficients Given Dimensions

Element
Name

Sewer 
Length  

(ft) 

Downstream
Invert
(ft) 

Slope
(%)

Upstream
Invert
(ft)

Mannings 
n 

Bend  
Loss 

Lateral 
Loss 

Cross 
Section  

Rise  
(ft or in) 

Span
(ft or in)

Manhole 143.32 6132.64 1.7 6135.07  0.011  0.00  0.25  CIRCULAR  18.00 in  18.00 in

45 Deg Bend  169.74 6135.17  1.0 6136.93 0.011  0.05  0.00  CIRCULAR  18.00 in  18.00 in



Grated Inlet 6.89  6136.93 1.0 6137.00  0.011  0.29  0.00  CIRCULAR  18.00 in  18.00 in

Sewer Flow Summary:

Full Flow Capacity Critical Flow  Normal Flow

Element
Name

Flow
(cfs)

Velocity
(fps)

Depth
(in)

Velocity
(fps)

Depth
(in)

Velocity
(fps)

Froude
Number

Flow
Condition

Flow
(cfs)

Surcharged
Length  

(ft)
Comment

Manhole 16.21  9.17 12.98 5.72 8.80 9.08  2.12 Supercritical 7.80 0.00

45 Deg Bend  12.68  7.17 11.45  5.14 8.80 7.10 1.65 Supercritical 6.10  0.00

Grated Inlet 12.53 7.09  11.45  5.14 8.86 7.04 1.63 Supercritical 6.10  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.
If the sewer is pressurized, full flow represents the pressurized flow conditions.

Sewer Sizing Summary:

Existing  Calculated  Used

Element
Name

Peak
Flow
(cfs)

Cross
Section  

Rise  Span  Rise  Span  Rise  Span  
Area
(ft^2)

Comment

Manhole 7.80 CIRCULAR  18.00 in  18.00 in  18.00 in  18.00 in  18.00 in  18.00 in  1.77

45 Deg Bend  6.10  CIRCULAR  18.00 in  18.00 in  18.00 in  18.00 in  18.00 in  18.00 in  1.77

Grated Inlet 6.10  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): 6133.64

Invert Elev.
Downstream Manhole

Losses
HGL  EGL

Element 
Name 

Downstream  
(ft) 

Upstream
(ft)

Bend  
Loss 
(ft) 

Lateral
Loss
(ft)

Downstream
(ft)

Upstream  
(ft) 

Downstream
(ft)

Friction
Loss
(ft)

Upstream
(ft)

Manhole 6132.64 6135.07  0.00  0.00 6133.64 6136.15  6134.66  2.00  6136.66

45 Deg Bend  6135.17  6136.93 0.01  0.00 6136.16  6137.88  6136.69  1.61 6138.29

Grated Inlet 6136.93 6137.00  0.05  0.00 6137.94 6138.18  6138.44 0.00  6138.44

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_fi ̂  2/(2*g).
Friction loss is always Upstream EGL - Downstream EGL.

Excavation Estimate:

The trench side slope is 1.0 ft/ft
The minimum trench width is 2.00 ft

Downstream  Upstream

Element 
Name 

Length  
(ft) 

Wall 
(in) 

Bedding
(in)

Bottom  
Width  
(ft) 

Top  
Width  
(ft) 

Trench
Depth
(ft) 

Cover
(ft)

Top  
Width  
(ft) 

Trench
Depth
(ft)

Cover 
(ft) 

Volume
(cu. yd)

Comment

Manhole 143.32 2.50  4.00  4.92 14.00  7.79  5.54 10.36  5.97  3.72 253.99

45 Deg Bend  169.74 2.50  4.00  4.92 10.16 5.87  3.62 5.64 3.61  1.36 168.59  Sewer Too Shallow

Grated Inlet 6.89  2.50  4.00  4.92 5.64 3.61  1.36 4.92 2.54 0.29  3.69  Sewer Too Shallow

Total earth volume for sewer trenches = 426 cubic yards.

The trench was estimated to have a bottom width equal to the outer pipe diameter plus 36 inches.
If the calculated width of the trench bottom is less than the minimum acceptable width, the minimum acceptable width was used.
The sewer wall thickness is equal to: (equivalent diameter in inches/12)+1 inches
The sewer bedding thickness is equal to:

Four inches for pipes less than 33 inches.



Six inches for pipes less than 60 inches.
Eight inches for all larger sizes.



0.00  32.00  64.00  96.00  128.00  160.00  192.00  224.00  256.00  288.00

6131.85

6132.75

6133.65

6134.55

6135.45

6136.35

6137.25

6138.15

6139.05

6139.95

HGL

EGL



Program:
UDSEWER Math Model

Interface 2.1.1.4

Run Date:
11/16/2023 9:12:33 AM

UDSewer Results Summary

Project Title: 2610 E Dale
Project Description: 100 yr HGL

System Input Summary

Rainfall Parameters

  Rainfall Return Period: 100
  Rainfall Calculation Method: Formula

  One Hour Depth (in):
  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 Tc. 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): 6134.14 Tailwater Elevation assumes the existing 30" pipe to be at 100% full.



Manhole Input Summary:

Given Flow Sub Basin Information

Element
Name

Ground  
Elevation  

(ft) 

Total 
Known 

Flow (cfs) 

Local
Contribution

(cfs)

Drainage
Area
(Ac.)

Runoff
Coefficient

5yr
Coefficient

Overland  
Length  

(ft) 

Overland  
Slope 
(%) 

Gutter 
Length  

(ft) 

Gutter
Velocity

(fps)

OUTFALL 1  6139.89  0.00  0.00 0.00  0.00 0.00  0.00  0.00  0.00  0.00

Manhole 6140.50  16.70 3.30 0.00  0.00 0.00  0.00  0.00  0.00  0.00

45 Deg Bend  6140.00  13.40  0.00 0.00  0.00 0.00  0.00  0.00  0.00  0.00

Grated Inlet 6139.00  13.40  13.40 0.00  0.00 0.00  0.00  0.00  0.00  0.00

Manhole Output Summary:

Local Contribution Total Design Flow

Element
Name

Overland  
Time 
(min) 

Gutter
Time
(min) 

Basin Tc 
(min) 

Intensity
(in/hr)

Local
Contrib

(cfs) 

Coeff. 
Area  

Intensity 
(in/hr) 

Manhole Tc
(min)

Peak
Flow
(cfs)

Comment

OUTFALL 1  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00

Manhole 0.00  0.00  0.00  0.00  3.30 0.00  0.00  0.00  16.70

45 Deg Bend  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  13.40

Grated Inlet 0.00  0.00  0.00  0.00  13.40  0.00  0.00  0.00  13.40  Surface Water Present (Upstream)

Sewer Input Summary:

Elevation  Loss Coefficients Given Dimensions

Element
Name

Sewer 
Length  

(ft) 

Downstream
Invert
(ft) 

Slope
(%)

Upstream
Invert
(ft)

Mannings 
n 

Bend  
Loss 

Lateral 
Loss 

Cross 
Section  

Rise  
(ft or in) 

Span
(ft or in)

Manhole 143.32 6132.64 1.7 6135.07  0.011  0.00  0.25 CIRCULAR  18.00 in  18.00 in

45 Deg Bend  169.74 6135.17  1.0 6136.93 0.011  0.05 0.00  CIRCULAR  18.00 in  18.00 in



Grated Inlet 6.89  6136.93 1.0 6137.00  0.011  0.29  0.00  CIRCULAR  18.00 in  18.00 in

Sewer Flow Summary:

Full Flow Capacity Critical Flow  Normal Flow

Element
Name

Flow
(cfs)

Velocity
(fps)

Depth
(in)

Velocity
(fps)

Depth
(in)

Velocity
(fps)

Froude
Number

Flow
Condition

Flow
(cfs)

Surcharged
Length  

(ft)
Comment

Manhole 16.21  9.17 18.00  9.45 18.00 9.45 0.00  Pressurized  16.70 143.32

45 Deg Bend  12.68  7.17 18.00  7.58  18.00 7.58  0.00  Pressurized  13.40 169.74

Grated Inlet 12.45 7.04 18.00  7.58  18.00 7.58  0.00  Pressurized  13.40 6.89

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:

Existing  Calculated  Used

Element
Name

Peak
Flow
(cfs)

Cross
Section

Rise  Span  Rise  Span  Rise  Span
Area
(ft^2)

Comment

Manhole 16.70 CIRCULAR  18.00 in  18.00 in  21.00 in  21.00 in  18.00 in  18.00 in  1.77 

Existing height is smaller
than the suggested height.
Existing width is smaller
than the suggested width.
Exceeds max. Depth/Rise

45 Deg Bend  13.40 CIRCULAR  18.00 in  18.00 in  21.00 in  21.00 in  18.00 in  18.00 in  1.77 

Existing height is smaller
than the suggested height.
Existing width is smaller
than the suggested width.
Exceeds max. Depth/Rise

Grated Inlet 13.40  CIRCULAR  18.00 in  18.00 in  21.00 in  21.00 in  18.00 in  18.00 in  1.77 Existing height is smaller
than the suggested height.



Existing width is smaller
than the suggested width.
Exceeds max. Depth/Rise

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): 6134.14

Invert Elev.
Downstream Manhole

Losses
HGL  EGL

Element 
Name 

Downstream  
(ft) 

Upstream
(ft)

Bend  
Loss 
(ft) 

Lateral
Loss
(ft)

Downstream
(ft)

Upstream  
(ft) 

Downstream
(ft)

Friction
Loss
(ft)

Upstream
(ft)

Manhole 6132.64 6135.07  0.00  0.00 6134.14 6136.72 6135.53 2.58  6138.11

45 Deg Bend  6135.17  6136.93 0.04 0.00 6137.26  6139.23 6138.15 1.97 6140.12

Grated Inlet 6136.93 6137.00  0.26  0.00 6139.48  6139.56  6140.38  0.08  6140.46

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_fi ̂  2/(2*g).
Friction loss is always Upstream EGL - Downstream EGL.

Excavation Estimate:

The trench side slope is 1.0 ft/ft
The minimum trench width is 2.00 ft

Downstream Upstream

Element
Name

Length
(ft)

Wall
(in)

Bedding
(in)

Bottom
Width
(ft)

Top
Width
(ft)

Trench
Depth
(ft)

Cover
(ft)

Top
Width
(ft)

Trench
Depth
(ft)

Cover
(ft)

Volume
(cu. yd)

Comment



Manhole 143.32 2.50  4.00  4.92 14.00  7.79  5.54 10.36  5.97 3.72 253.99

45 Deg Bend  169.74 2.50  4.00  4.92 10.16 5.87  3.62 5.64 3.61  1.36 168.59  Sewer Too Shallow

Grated Inlet 6.89  2.50  4.00  4.92 5.64 3.61  1.36 4.92 2.54 0.29  3.69  Sewer Too Shallow

Total earth volume for sewer trenches = 426 cubic yards.

The trench was estimated to have a bottom width equal to the outer pipe diameter plus 36 inches.
If the calculated width of the trench bottom is less than the minimum acceptable width, the minimum acceptable width was used.
The sewer wall thickness is equal to: (equivalent diameter in inches/12)+1 inches
The sewer bedding thickness is equal to:

Four inches for pipes less than 33 inches.
Six inches for pipes less than 60 inches.
Eight inches for all larger sizes.
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** At station 3+13.06 (the 45 degree bend), the HGL is 6139.48, the FG is

6140.55, resulting in an elevation difference of 1.07’.

** At station 3+19.95 (the top of the grated inlet), the HGL is 6139.56, the FG

elevation is 6140.71, which is an elevation difference of 1.15’




