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

Michael A. Bartusek, P.E. #23329

DEVELOPER’S STATEMENT:

I, the Developer, have read and will comply with all of the requirements specified in
this drainage report and plan.

By:

Scott Gratrix
Title: President
Address: G&S Development, Inc.

9800 Pyramid Court, Suite 340
Englewood, CO 80112

Filed in accordance with the El Paso County Land Development Code, Drainage
Criteria Manual Volumes 1 and 2, and the Engineering Criteria Manual, as amended.

Jennifer Irvine P.E. County Engineer/ Date
ECM Administrator

Conditions:



FINAL DRAINAGE REPORT
GLENEAGLE GOLF COURSE RESIDENTIAL INFILL DEVELOPMENT
FiLing No. 2

GENERAL

The Gleneagle Subdivision Filing No. 2 consists of a total of 7.621 acres, of which 0.83 acre will
be ROW which previously comprised the Gleneagle Golf Club. The area will be developed with
12 lots and a water quality/detention basin in the western part of the proposed subdivision.
The project is located in northwestern El Paso County. It is situated in Sections 6, Township 12
South, Range 67 West of the 6t Principal Meridian, El Paso County, Colorado.

The proposed development was part of the Black Forest Drainage Basin Planning Study,
prepared by Wilson and Company in May 1989. The study used storm intervals of ten and 100

years. Our study follows the current City/County Drainage Criteria Manual and uses the five-
and 100-year storms.

SOILS

The Soil Conservation Service (NRCS) soil survey for El Paso County has identified three soil
types in this study area. They are as follows:

Map Symbol No.  Soil Name Hydrologic Soil Group
68 Peyton-Pring Complex B
71 Pring Coarse Sandy Loam B

FLOODPLAIN STATEMENT

None of the site is located within a 100 year floodplain as determined by FEMA on the Flood
Insurance Rate Map (FIRM) Panel 08041 C0287F, dated March 17, 1997,

METHOD OF COMPUTATION
The methodology used for this report is in accordance with the City/County Drainage Criteria
Manual. The Rational Method for computation of runoff was used for local basin design.

Q=cia

Where Q =  Maximum rate of runoff in cubic feet per second
c =  Runoff coefficient representing drainage area characteristics
i = Average rainfall intensity, in inches per hour, for the
duration required for the runoff to become established
a = Drainage basin size in acres
WETLANDS

No identified wetlands occur within the project area according to the Natural Features and
Wetland Report prepared by Ecosystem Services LLC in March 2016.



EXISTING PONDS
No existing ponds are lecated within the project area. There is a non-jurisdictional stormwater

basin located within the western area of the site which is identified on the “Existing Conditions”
drainage plan.

WATER QUALITY/DETENTION CONCEPTS

In accordance with current NPDES requirements, stormwater quality BMPs will be
incorporated into the development of this project. Water quality facilities will be included in all
proposed detention facilities. A water quality/detention basin will be built as part of this
project. The new detention basin will be equipped with a 2.5” micro-poo! per the DCM Volume 2.

EXISTING DRAINAGE CONDITIONS

As stated previously, the Gleneagle Subdivision Filing No. 2 encompasses approximately 7.62
acres. This study focuses on the development of the 12 lots in the southern part of this
development.

This filing of the subdivision drains the southwest area of the Gleneagle Subdivision. This basin
drains the area west of the large detention pond from Filing No. 1 and Huntington Beach Dr. and
north of Gleneagle Dr.

The basin flows into an existing sump area before it drains overland through existing lots along
Westchester Drive. Basin A has further been divided into several sub-basins.

Sub-Basin A1 drains the runoff from the homes on Gleneagle Drive just west of
Huntington Beach Drive. It produces flows of 1.5 cfs for the five-year storm and 5.4 cfs
for the 100-year storm. The runoff then flows into Sub-Basin A2. Some flows from this
Sub-Basin enters the adjacent sub-basin through a roadside swale, while most just sheet
flows from the street.

Sub-Basin A2 drains the area between the existing sump detention area and
Westchester Drive. The mostly undeveloped area produces flows of 3.2 cfs for the five-
year storm and 22.1 cfs for the 100-year storm. When combined with the flows from
Sub-Basin 1 at DP1 the resulting flows are 4.2 cfs and 25.7 cfs for the five- and 100-year
storms, respectively. This runoff currently sheet flows through the existing lots 10 and
11, located mostly on lot 10. These flows continue to the existing ditches along
Westchester Drive within Sub-Basin 0S1. Calculations show that these flows will split
with some flows continuing to the Westchester ditch and some flowing around the back
of the house and onto lot 9.

Sub-Basin A3 is a very small area along Gleneagle Drive which sheet flows off of the
street and then flows through a small ditch to Westchester Drive. This area produces
flows of 1.4 cfs for the five-year storm and 3.9 cfs for the 100-year storm.

Sub-Basin 051 drains the area southern south of the Westchester Drive culvert and
north of the street. It produces flows of 6.9 cfs for the five-year storm and 21.8 cfs for
the 100-year storm. These flows and flows from Sub-Basin A3 combine at DP2 to
produce flows of 6.7 cfs and 20.8 cfs for the five- and 100-year storms, respectively.
These flows travel north to the existing 30-inch culvert.
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Sub-Basin A4 drains the undeveloped area northwest of pond B. It produces flows of
0.3 cfs for the five-year storm and 2.3 cfs for the 100-year storm. These flows then travel
along Westchester Drive into Sub-Basin 0S2.

Sub-Basin 0S2 drains a small area along Westchester Drive, producing flows of 1.3 cfs
for the five-year storm and 4.3 cfs for the 100-year storm. These flows and flows from
Sub-Basin A4 combine at DP3 to produce flows of 1.5 cfs and 6.3 cfs for the five- and
100-year storms, respectively. These combined flows then travel south along the
Westchester Drive ditch, joining with flows from DP3 at DP4. The total combined flows
at DP4 are 8.0 cfs and 26.3 cfs for the five- and 100-year storms, respectively.

The combined, total runoff at the existing 30-inch CMP located under Westchester Drive

{DP5) is 10.7 cfs for the five-year storm and 47.2 cfs for the 100-year storm.

The estimated runoff amounts produced for the project under existing conditions are shown in
Table 1 below.

Sub-Basin QsCFS Qa0 CFS

Al 1.5 5.4

A2 3.2 22.1

A3 1.4 3.9

Ad 0.3 2.3

0s1 6.9 21.8

0s2 1.3 4.3
DPL{A1+A2) 42 25.7
DP2{A3+051) 6.7 20.8
DP3(A4+052) 1.5 6.3
DP4{DP2+DP3) 8.0 26.3
DP5(DP4+DP1) 10.7 47.2

DEVELOPED DRAINAGE CONDITIONS

A total of 12 lots are proposed within this portion of the previous golf course property. With the
average lot size over one-half acre, the resultant increases in flows will be slight. However, a
new detention facility will be used to keep flows below historic levels. New ditches and swales
will also be added to further reduce the flows that currently flow toward the homes. As a result
of the proposed detention basins and cther drainage improvements no adverse impacts will
result due to this project.

Sub-Basin A1 will remain unchanged and will produce flows of 1.5 cfs for the five-year storm
and 5.4 cfs for the 100-year storm. These combined flows will then travel into Sub-Basin AZA.

Sub-Basin A2A will drain the area just west and south of existing Pond B. It will produce flows
of 1.6 cfs for the five-year storm and 9.1 cfs for the 100-year storm event. These flows will
travel in proposed Swale |. Flows from Sub-Basin A1 and AZA will combine at DP1 and produce
flows of 2.8 cfs and 13.5 cfs for the five- and 100-year storms, respectively.
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Sub-Basin A2B1 will drain the area east of Stone Eagle Place. It will produce flows of 1.1 cfs for
the five-year storm and 5.1 cfs for the 100-year storm. Flows from this sub-basin and DP1 will
combine in a proposed swale at DP2 to produce total flows of 3.7 cfs and 17.6 cfs for the five-
and 100-year storms, respectively. These flows will be directed under Stone Eagle Place
through a 24-inch RCP culvert.

Sub-Basin A2B2 will drain the east side of Stone Eagle Place. It will produce flows of 1.1 cfs for
the five-year storm and 2.3 cfs for the 100-year storm. These flows will be intercepted at the
low point of the street by a Denver Type 16 window inlet situated over the 24" RCP.

Sub-Basin A2C1 will drain the west side of Stone Eagle Place and be directed to a Denver Type
16 window inlet at the low point situated over the 24” RCP. It will produce flows of 1.4 cfs for
the five-year storm and 2.9 cfs for the 100-year storm. Flows from this sub-basin will combine
with the flows from Sub-Basin A2B2 and DP2 to produce a combined flow at DP3 of 5.6 cfs and
21.4 cfs for the five- and 100-year storms, respectively.

Sub-Basin A2C2 will drain the area west of Stone Eagle Place and contains the proposed
homes. It will produce flows of 1.3 cfs for the five-year storm and 4.2 cfs for the 100-year storm.
Flows from this sub-basin and DP3 will combine at DP4 to produce total flows of 6.6 cfs and
24.5 cfs for the five- and 100-year storms, respectively. These flows will then be directed into a
new detention/water quality facility in Sub-Basin A2D.

Sub-Basin A2D will drain the back areas of the lots located along Stone Eagle Place and
portions of the old golf course. It will produce flows of 1.7 cfs for the five-year storm and 9.7 cfs
for the 100-year storm. These flows will travel through proposed Swale L with a 12” berm
added where the swale makes a 90 degree bend. The combined, undetained flows at the new
water quality/ detention basin C (DP5) will be 6.8 cfs and 28.9 cfs for the five- and 100-year
storms, respectively. The outflow from this proposed detention basin will be 2.8 cfs and 18.0 cfs
for the five- and 100-year storms, respectively. Flows from this detention basin will be directed
to a proposed 24" private HDPE storm sewer which will be located within a private drainage
easement on Lot 7. The easement will be owned and maintained by the Gleneagle Civic
Association (GCA). In addition the detention overflow swale will also connect to this storm
sewer which will discharge into an improved ditch along Westchester Drive by utilizing the
Roadway and Utility Easement per Book 2767 Page 809 as a Public Drainage Easement for the
24" storm sewer. El Paso County will have access to this storm sewer through this easement.

Sub-Basin A3 is a very small area along Gleneagle Drive and flows through a small ditch to
Westchester Drive in Sub-Basin 0S4. This area produces flows of 1.4 cfs for the five-year storm
and 3.9 cfs for the 100-year storm, which is less than existing conditions.

Sub-Basin 081 drains the southern developed area of Westchester Drive. It produces flows of
4.5 cfs for the five-year storm and 15.1 cfs for the 100-year storm. These flows and flows from
Sub-Basin A3 combine at DP6 to produce flows of 4.8 cfs and 15.6 cfs for the five- and 100-year
storms, respectively. These combined flows then travel north along the Westchester Drive ditch
to the existing 30" CMP in Westchester Drive.

Sub-Basin A4 drains the undeveloped area northwest of Pond B. It produces flows of 0.3 cfs for
the five-year storm and 2.3 cfs for the 100-year storm which flow toward the existing 30-inch
CMP in Westchester Drive. These flows are less than existing conditions and travel along
Westchester Drive into Sub-Basin 0S2.
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Sub-Basin 0S2 drains the southern developed area of Westchester Drive and will remain
unchanged, producing flows of 3.5 cfs for the five-year storm and 10.7 cfs for the 100-year
storm. These flows and flows from Sub-Basin A4 combine at DP7 to produce flows of 3.5 cfs and
12.0 cfs for the five- and 100-year storms, respectively. These combined flows then travel south
along the Westchester Drive ditch to the existing 30” CMP in Westchester Drive. The combined
flows at DP8 at the culvert will be 7.9 cfs and 26.1 cfs for the five- and 100-year storms,

respectively.

Table 2 shows the estimated runoff produced for the project under developed conditions:

Sub-Basin Qo0 CFS
0s1 15.1
0s2 10.7
Al 5.4
A2A 9.1
A2B 6.6
A2C 7.2
A2D 9.7
A3 3.9
Ad 2.3
DP1{A1+A2A) 13.5
DP2 (DP1+A2B) 18.8
DP3 (DP2+A2B) 23.3
DP4 {DP3+A4B) 28.9
DP5 (OS1+A3) 15.6
DP6 (DP4+DP5) 10.9 41.6
DP7 (0S2+A4) 3.5 12.0

The water quality basin is designed in accordance with current NPDES requirements for
extended detention basins. The basin will be constructed with a 2.5-foot permanent micro-pool.
Design forms for these basins can be found in Appendix B. The design summary is below.

Location

Sizém(:si:)' -SUM

Depth (FT)

Size (SQ IN)

Sub-Basin A2D Detention Basin C

21,400

0,0.34,0.69

0.86,0.86,0.86

DETENTION BASIN

Developed flows from this project will be reduced to historic levels or below by using detention
facilities. The UDFCD Design for Full Spectrum Detention Basins is used for the basin design.

Location

Size (AF) A

Pipe Qutlet

Qutlet Structure

Riprap Weir Width

A2D

0.817

247

Typical Outlet
Structure 0S-2

13
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The above detention facility has been designed to reduce the total off-site flows to below
historic levels. The facility will be maintained per the Private Detention/Stormwater
Agreement, Rec No. 217097158.

PUBLIC DRAINAGE FACILITIES

Item Unit Quantity Unit Cost Total Cost
24" RCP FES EA 2 $700 $ 1,400.00
24" RCP LF 293.7 $84 § 24,670.80
Denver Type 16 Inlet EA 2 $3270 $6,540.00
Storm MH Type 11 EA 3 $4575 $13,725.00
Sub-Total $46,335.80
15% Contingency & Engineering $_6950.37
TOTAL $53,286.17

PRIVATE DRAINAGE FACILITIES
Item Unit Quantity Unit Cost Total Cost
Saddle S Headwall EA 1 $1,500 $1,500.00
24" HDPE FES EA 1 $500 $ 500.00
24" HDPE LF 512 $75 $38,400.00
Type C Inlet EA 1 $3,270 $ 3,270.00
Riprap, d50 from 6” to 12” cY 17 $98 $ 1,666.00
Detention Outlet Structure EA 1 $8,000 $ 5,000.00
Emergency Spillway EA 1 $1,500 $ 1,500.00
Sub-Total $51,360.00
15% Contingency & Engineering $§ 7.775.40
TOTAL $51,135.40

DRAINAGE BASIN FEES
Although the Gleneagle Golf Course Residential Infill Development Filing No. 2 was previously

platted under the original subdivision as Tract G, drainage fees must be paid on the impervious
acreage of the subdivision.

i . 2019 fees:
7.62 Developed Acres x 23% impervious = 1.75 acres $18.350
2018 Drainage Fee = $17,197 per impervious acre x 1.75 = $30,094.75 $ 50’0

2018 Bridge Fee = $468 per impervious acre x 1.75 = $795.60

Drainage basin fees for this development will be provided at the existing current fee rate when
the final drainage report is submitted at the time of platting.

CONCLUSION

The proposed development and subsequent lot developments follow the “four Step Process” as
mandated by the EPA as follows:

Step 1: Employ runoff reduction practices
Runoff has been reduced by disconnecting impervious areas where possible, eliminating
“unnecessary” impervious areas and encouraging infiltration into suitable soils.
+ Impervious areas have been directed to earth swales to encourage infiltration.
e Gravel will be used in portions of the lots to reduce the impervious of the areas.

Step 2: Stabilize drainageways
All drainageways, ditches and channels have been stabilized by the following methods:

» Tributaries have heen left in their relatively natural state where possible.
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* New drainageways and swales have been stabilized with either riprap or erosion
control fabric depending on the erosion potential.
» No new roadside ditches are proposed for the development.
Step 3: Provide water quality capture volume (WQCV)
The proposed development will disturb approximately 7.6 acres, a WQCV of 0.121 ac-ft
will be provided.
Step 4: Consider need for industrial and commercial BMP's.
The development of this project will not affect sensitive waters.

The development of this site will have little impact on downstream properties once the EDB is
constructed.

The development of this site will have little impact on downstream properties once the water
quality/detention basins are constructed.

REFERENCES

1. City of Colorado Springs and El Paso County (1994). Drainage Criteria Manual Volume
1 (DCM).

2. City of Colorado Springs and El Paso County {1994). Drainage Criteria Manual Volume
II (DCM).

3. Soil Survey of El Paso County Area, Colorado by USDA, NRCS.
4. El Paso County (January 2006) Engineering Criteria Manual.

5. Urban Drainage and Flood Control District (june 2011}. Urban Storm Drainage
Criteria Manual, Volume 1-3.

6. Gleneagle Golf Course Residential Infill Development Preliminary/Final Drainage
Report by Associated Design Professionals, Inc. dated July, 2017.
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APPENDIX B

DESIGN CALCULATIONS



GLENEAGLE DEVELOPMENT FILING NO 2
C FACTOR CALCULATION SHEET
EXISTING ICGNDiTIOI\lls
ROUNOFF COEFICIENT
TYPE A/B SOILS
LAND USE 5 YR 100 YR
UNDEV 0.08 0.35
STREETS/DRIVES 0.9 0.96
ROOFS3 0.73 0.81

TOTAL  |SURFACE CONDITION AREAS  |CALCULATED C
AREA AREA UNDEV | PAVED | ROOFS 5 100

STREETS

DESIG.  |(acre) & DRIVES YR YR
AT 1.66 1.31 0.13 0.22 0.23 0.46
AD** 13.26 13.04 0.22 0.09 0.36
A3 1.07 0.75 0.32 0.33 0.53
A4 1.00 1.00 0.08 0.35
OS5+ 6.35 4.76 0.84 0.75 0.27 0.49
082* 1.30 0.99 0.14 0.17 0.25 0.48
* Avg House = 2500 sf
** Avg House = 3200 sf
DEVELOP[’ED CONDITIONS
'RUNOFF COEFICIENT
TYPE A/B SOILS
LAND USE 5 YR 100 YR
UNDEV 0.08 0.35
STREETS/DRIVES 0.9 0.96
ROOFS 0.73 0.81
Developed Conditions

TOTAL  |SURFACE GONDITION AREAS — |CALGULATED G
AREA AREA UNBEV | PAVED | ROOFS 5 100

STREETS

DESIG. (acre) & DRIVES YR YR
AT 1.66 1.31 0.13 0.22 0.23 0.46
AZA™ 427 4.05 0.00 0.22 0.11 0.37




AZBT+ 235 2.05 0.00 0.30 0.16 0.41
AZB2 0.43 0.15 0.28 0.00 0.61 0.75
A2C1 0.55 0.19 0.36 0.00 0.62 0.75
A2CZ* 1.27 0.80 0.00 0.37 0.27 0.48
AZD** 4,39 417 0.00 0.22 0.11 0.37
A3 1.07 Q.75 0.32 0.00 0.33 0.53
Ad 1.00 1.00 0.00 0.00 0.08 0.35
0S1* 4.55 3.49 0.60 0.46 0.25 0.48
os2* 3.10 2.26 0.38 0.46 0.28 0.49
* Avg House = 2500 sf 13.26 1.75
** Avg House = 3200 st
Sub Area Impervious Acreage
AZA-AZD 7.62 0.64| 1.1
Imperviousness = (0.64+1.11)/7,62 = 0.23
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\, GLENEAGLE GOLF COURSE RESIDENTIAL
\ INFILL DEVELOPMENT FIL. NO. 1
] N\, REC.NO. 217714016

N\ TRACT A
NSGOOD'0QE 45.00°
DONALA SUBDIVISION FiL. NO. 1 \15 5T -
PLAT BK. V-2, PG. 79 /]
N ‘ 1 //
LOT 8 o)/
A EASEMENT AREA
1,176% s.t.
LOT7 J‘,--/ ~
—
\ LOT 6
-. \\
/\
14035 WESTCHESTER DR,
B
~'>I
2z AN : BLOCK 3
&, & 5
(2N >
N <
¢ O <
S
a 'P&){“ ‘3‘9@
'Q/Z’O = GRAPHIC SCALE
. ’82‘ 0 15 30 &0
\ S
e—
AN ~
( IN FEET ) N
N\ 1 inch = 30 ft \

THE NORTHWESTERLY 10 FEET OF LOT 7,
BLOCK 3, DONALA SUBDIVISION FILING
NO. 1, AS SHOWN ON THE SUBDIVISION
PLAT THEREOF RECORDED IN PLAT
BOOK V-2 AT PAGE 79.

EASEMENT EXHIBIT LWA LAND SURVEYING, INC. RSN
LOT 7, BLOCK 3 953 E. FILLMORE STREET

DONALA SUB. NO. 1 COLORADO SPRINGS, CO 80907
14035 WESTCHESTER DR. n TELEPHONE (719) 636-5170 FAX (719) 636-5199
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STA. 1+70.48
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¥ -7
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_________________ 1
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10.9 LF 24" HDPE

UTRITY EASEMENT

TYPE 8 HEADWALL (SEE COOT M&S M-601-411)
S51A0+21.4

Sx1¢° PAD
TYFE M RIPRAP
050=12" 24" THICK
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T
C

ser MH TYPE I 2)
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PROTECT IN FLACE) ;

gl
/ BEND3 < A{g
FSTA, 4+68, &%

N \, \sm 448846

V

‘ \
EVERGREEN TREE
o BEREMOVED) ‘I

STMMHTYPEI](S}, ! ,p

-\——L_

0 £a

SCALE M FEET

EXISTING CROUND

SECTION A-A (12 BERM CETAIL)
NTS

MA

C.

MAB
214201¢

DESIGNED

[ REVISIGN

CHECKED
DATE

RESPEC

i}

720 SCOLORADG BLVD  |ocave

SUITE 4108
PHONE {303) 757-3855
v p—

DEMVER, CO 20248

Hrow what's below,
Call before you dig,
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Gleneagle Filing No. 2 Spillway

100-Year

System Input Summary

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Caleulation 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 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): 1.25

Manhole Input Summary:

! ! Given Flow [ Sub Basin Information
Elemen Gr:;un TI‘E::)I Local Draina Runoff | 5vr Overla |Overla Gutt Gl:_tte
. Contribut| ge . Y | nd nd .
t Elevati | wn . Coeffici | Coeffici Leng Veloci
Name on |Flow ton Area ent ent Length| Slope th
(cfs) | (Ac) ) | (%) ty
(ft) | (cfs) (fty | (fps)




OELTI;A 67%5'0 0.00| 000 |000 | 0.00 | 000 | 000 | 0.00 |0.00]0.00
MH 1 6785.0
SWR 1 O- 28.90 0.00 0.00 0.00 0.00 0.00 0.00 |0.00 | 0.00
-1
MH?2 7870
SWR 2 0' 28.90 0.00 0.00 0.00 0.00 0.00 | 0.00 |0.00 | 0.00
-1
MH 3 1 £790.0
SWR 3 0' 28.20 0.00 0.00 0.00 0.00 0.00 0.00 |0.00 | 0.00
-1
MH 4 6791.6
SWR 4 4' 28.90| 0.00 0.00 0.00 0.00 0.00 0.00 [0.00 ] 0.00
-1
MH S 4 67907
SWR 5 5' 28.90 0.00 0.00 0.00 0.00 0.00 | 0.00 |0.00 1 0.00
-1
MHS6 | 2940
SWR 6 0' 28901 0.00 0.00 0.00 0.00 0.00 | 0.00 |0.00 | 0.00
-1
MHT | (7955
SWR 7 4' 28.90 0.00 0.00 0.00 0.00 0.00 0.00 10.00 | 0.00
-1
MH 8 6799.0
SWR 8 0' 28901 0.00 0.00 0.00 0.00 0.00 | 0.00 {0.00 | 0.00
-1
MH 9 6804.0
SWR 9 0' 28.90 0.00 0.00 0.00 0.00 0.00 0.00 10.00 | 0.00
-1
Manhole Output Summary:
l Local Contribution I Total Design Flow
. Pea
Overlan | Gutte | Basi Intensit Local. Coeff |Intensit \Manhol | k
Element d r nTe Contri Comme
. . . Yy . y eTe | Flo
Name Time |Time |[(min | ., b . . nt
. . {in/hr) Area | (in/hr) | (min) | w
(min) |(min)}! ) (cfs)
(cfs)
OUEIiAL 0.00 |0.00 [0.00] 0.00 | 0.00 |0.00]| 0.00 | 0.00 |0.00




MiT 1 28.9
SWR1- | 0.00 0.00 [0.00 | 0.00 0.00 {0.00 | 0.00 0.00 O
1
MH 2 28.9
SWR2-1| 0.00 0.00 {0.00| 0.00 0.00 |0.00 | 0.00 0.00 0
1
M 3 28.9
SWR3- | 0.00 0.00 |0.00 ] 0.00 0.00 [0.00 | 0.00 0.00 0
1
MH 4 28.0
SWR4- | 0.00 0.00 10.00 | 0.00 0.00 |0.00 { 0.00 0.00 0
1
MH 5 28.9
SWRS5-1 0.00 0.00 10.00: 0.00 0.00 |0.00 | 0.00 0.00 0'
1
MH 6 28.9
SWR6-| 0.00 0.00 [0.00 | 0.00 0.00 |0.00 . 0.00 0.00 0'
1
MH 7 289
SWR 7- | 0.00 0.00 {0.00 } 0.00 0.00 [0.00 | 0.00 0.00 0‘
1
MH 8 28.9
SWRE&- | 0.00 0.00 {0.00| 0.00 0.00 ;0.00 ; 0.00 0.00 0‘
1
MH 9 28.9
SWR 9- | 0.00 0.00 |0.00 | 0.00 0.00 [0.00 | 0.00 0.00 0'
1
Sewer Input Summary:
l | Elevation l Loss Coefficients Given Dimensions
. |Spa
Elemen Sewer | Downstrea Slop Upstrea Manning | Ben [Latera . Rise 0
¢ Lengt m o m < d ) Cross (ft (ft
Name h Invert (%) Invert n Loss | Loss Section | or or
2 (ft) (ft) N (fty i) | i
MH 1
SWR1|11.00 | 6781.00 | 1.9 |6781.21 | 0.012 [0.56| 1.00 CIRCULA 24.'0 24.'0
1 R Oin {0in




MH 2
SWR 2 [138.00] 678121 | 1.5 |6783.30 | 0.012 |0.51| 0.00 |CTRCULA 124.0124.0
® R |0in |Oin
MH 3
SWR 3 9680 | 678330 | 2.6 |6785.86 | 0.012 |0.08 | 0.00 |CTRCULA 24.0124.0
-1 R Om |01n
MH 4
SWR 4 |33.60 | 6785.87 | 2.6 |6786.74 | 0.012 10.05| 0.00 |CTRCULA 24.0124.0
1 R Oini0in
MH 5
SWR S 15670 | 6786.84 | 2.7 | 6788.38 | 0.013 0.13| 0.00 |CIRCULA 24.0124.0
-1 R Om |0
MH 6
SWR 6 |111.50| 6788.38 | 2.5 | 6791.21 | 0.013 |0.54! 0.00 |CHRCULA 24.0124.0
) R Oin |0m
MH 7
SWR7 (1950 | 679121 |27 |6791.74 | 0.013 0.40]| .00 |CIRCULA |24.024.0
1 R Oin |01n
MH 3
SWR 8 1147.00| 6791.84 |27 |6795.82 | 0.012 |0.44| 0.00 |CIRCULA 24.0|24.0
1 R Om [ 0in
MH 9
SWR 9 [23.90 | 679592 | 7.3 16797.67 | 0.012 l0.05| 0.44 |CTRCULA 124.024.0
1 R Oin | 0in
Sewer Flow Summary:
Full Flow Critical
Capacity Flow Normal Flow
Eleme | Flo |Veloci Dept Veloci Dept |Veloci Froud Flow |Flo Surcharg
nt w ty h ty h ty © Conditio | w ed Comme
. . Numb Length nt
Name ((cfs) | (fps) | (in) | (fps) | (in) | (fps) or n (cfs) (ft)
MH 1 .
SWR 1175811078 1221 | 954 17011211 | 1.86 (Supercriti (2891 .,
1 7 3 5 cal 0
MH 2 .
sWR 2792 9.63 |22V | 954 |187 110,96 | 1.53 [Pressurize 2891 1.0 o4
X2 3 8 d 0




MH 3 Supercriti
SWR3 P22 1272 [ %21 954 (111386 | 235 | et 12271 60.95
6 3 2 0
-1 Jump
MH 4 .
SWR 4220 12,61 |22 | 954 132 1376 | 2.3p |Supercnti 2891 4 4
1 2 3 1 cal 0
MH 5 Supercriti
sWR5P73 1190 1221 | o054 |18 13041 215 | car [P89| gu4s
8 3 4 0
-1 Jump
MH 6 Superecriti
swr 6P 1150 %% | 054 (1621078 | 205 | cal P20 7148
4 3 3 0
-1 Jump
MH 7 .
swR 71272 11.86 |21 | 954 |138 1310 | p.1q |Pressurize|28.90 4 44
kK 3 3 d 0
MH § Supercriti
swWR 81104 1287 1221 1 954 11901300 | 230 | cal |27 s55.47
3 3 0 0
-1 Jump
MH 9 Supercriti Velocity
SWR 990 2117 |22V | 954 (1000040 | 427 | el |2%?] 1087 | isToo
9 3 6 0 !
-1 Jump High

pipe).

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

» Ifthe sewer is not pressurized, full flow represents the maximum gravity flow in the
Sewer.

o Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.

Sewer Sizing Summary:

i E Existing Calculated i Used l
Peak
Element Cross . . . Area
Name l;‘gs\;r Section Rise |Span | Rise |Span | Rise |Span (ft12) Comment
MH 1 SWR 28.90 CIRCULAR 24%.00 2415.00 24.00 24%.00 24?00 24..00 314
1-1 in in in m mn in
MH 2 SWR 9390 |CIRCULAR 24..00 25?00 26%.00 24?00 24'.00 24%.00 314
2-1 in in in m in n
MH 3 SWR 28.90 CIRCULAR 21%.00 24?00 245.00 24..00 24?00 24%.00 314
3-1 n n n in n in




MH 4 SWR
4.1

28.90

CIRCULAR

24.00
in

24.00
in

24.00
in

24.00
n

24,00
in

24.00
in

3.14

MH 5 SWR
5-1

28.90

CIRCULAR

24.00
in

24.00
in

24.00
in

24.00
in

24.00
in

24.00
in

3.14

MH 6 SWR
6-1

28.90

CIRCULAR

24.00
n

24.00
in

24.00
in

24.00
in

24.00
in

24.00
in

3.14

MH 7 SWR
7-1

28.90

CIRCULAR

24.00
n

24.00
n

24.00
in

24.00
in

24.00
n

24.00
in

3.14

MH 8 SWR
8§-1

28.90

CIRCULAR

24.00
in

24.00
in

24.00
in

24.00
n

24.00
in

24.00
in

3.14

MH 9 SWR
9-1

28.90

CIRCULAR

24.00
in

24.00
n

18.00
n

18.00
n

24.00
in

24.00
mn

3.14

o 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): 1.25

Downstrea
Invert Elev. m Manhole HGL EGL
Losses
Ben Later Yrictio
Eleme | Downstre |Upstrea | d ) Downstrea | Upstrea \Downstrea n Upstrea
nt am m Los a m m m m
Loss Loss
Name (ft) (ft) s (ft) (ft) (ft) (ft)
(ft) (ft)
(ft)
MH 1
SWR1: 6781.00 |6781.21 {0.00 0.00 | 6782.42 |6783.38 | 6784.70 | 0.00 :16784.70
-1
MH?2
SWR 2| 6781.21 (6783.30|0.67] 0.00 | 6784.05 |6785.96 | 6785.37 1.91 |6787.28
-1
MH 3
SWR 3| 6783.30 |6785.86 {0.11| 0.00 | 6786.07 |6787.70 | 6787.38 1.74 16789.12
-1




MH 4
SWR 4| 6785.87 6786.74 [0.07] 0.00 | 6787.77 |6788.76 | 6790.08 | 0.00 |6790.08
-1
MH 5
SWR 5| 6786.84 |6788.38 [0.17| 0.00 | 6788.93 [6790.22 | 6790.25 | 1.39 16791.64
-1
MH 6
SWR 6| 6788.38 |6791.21 [0.71] 0.00 | 6791.03 |6793.05 | 6792.35 | 2.12 |6794.47
-1
MH 7
SWR 7| 6791.21 |6791.74 [0.53 | 0.00 | 6793.68 |6794.00 | 6794.99 | 0.32 |6795.31
-1
MH 8
SWR 8| 6791.84 |6795.82 [0.58| 0.00 | 6794.57 |6797.66 | 6795.89 | 3.19 |6799.08
-1
MH 9
SWR 9| 6795.92 |6797.67 [0.07| 0.74 | 6798.57 16799.51 | 6799.88 | 1.05 |6800.93
-1

« 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)

+ Lateralloss=V_fo » 2/(2%g)- Junction Loss K * V_fi  2/(2*g).
o 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

I ] Downstream ; Upstream ]
Botto !
Eleme |Lengt |'Wa | Beddi | m T(.)p Trene Cove T(.)p Trenc Cove Volu
... |Widt| b Widt| h i me |Comme

nt h I ng | Widt h Depth y h |Depth ! (cu nt
Nam ft) |(in in h ft ft ’

ame | @G Bay [0 [P e @ | D] v
MH 1 Sewer
SWR1(11.00 3.00| 4.00 | 5.50 |7.00 | 458 |1.75 |6.58 | 437 {1.54 110.21 | Too

-1 Shallow




MH 2 138.0 Sewer
SWR 2 0' 3.00| 4.00 | 5.50 |6.58 : 437 11.54 :640 | 428 11.451122.93} Too
-1 Shallow
MH 3 Sewer
SWR 3196.80 3.00| 4.00 | 550 (640|428 {145 1728 { 472 |1.89 |90.58 Too
-1 Shallow
MH 4 Sewer
SWR 4 (33.60 3.00; 4.00 | 550 |7.27 | 472 |1.88 | 8.80 | 5.48 |2.65 (37.09 | Too
-1 Shallow
MH 5
SWR 5(56.70 :13.00| 4.00 | 550 |8.60 | 5.38 |2.55|7.74 { 495 [2.12 163.53
-1
MH 6 1115 Sewer
SWR 6 0' 3.001 400 | 550 {7.74 | 495 |2.12 |5.50 | 3.37 |0.54 {91.02 | Too
-1 Shallow
MH 7 Sewer
SWR 7119.50 13.00] 4.00 | 5.50 {0.00 | 3.37 1054 1660 { 438 {1.55{1444 | Too
-1 Shallow
MH 8 147.0 Sewer
SWR 8 0' 3.00| 4.00 | 5.50 {6.40 | 4.28 ;1.45(5.50 3.76 10.93 |107.10} Too
-1 Shallow
MH 9 Sewer
SWR 912390 (3.00] 4,00 | 5.50 10.00 ;{ 3.66 10.83 {11.66| 6.91 1408 [27.92;: Too
-1 Shallow

Total earth volume for sewer trenches = 565 cubic yards.

The trench was estimated to have a bottom width equal to the outer pipe diameter plus 36

inches,

Ifthe 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:
o Four inches for pipes less than 33 inches.
o Six inches for pipes less than 60 inches.
o Eight inches for all larger sizes.




S-year

System Input Summary

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Caleulation 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 Te, 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): 0.99

Manhole Input Summary:

E Given Flow i

Sub Basin Information

Groun |Total . Gutt |Gutte
Local {Draina Overla [Overla
Elemen d Kno . Runoff | Syr er r
. Contribut| ge . .| nd nd .
t Elevati | wn . Coeffici | Coeffici Leng |Veloci
ion Area Length | Slope
Name on |Flow (efs) (Ac) ent ent () (%) th ty
(ft) | (cfs) ' 1@ | (fps)
OPIEA16783% 000 | 000 | 000 | 000 | 0.00 | 0.00 | 0.00 |0.00 | 0.00




MH1 67850
SWR 1 0' 6.80 0.00 0.00 0.00 0.00 0.00 | 0.00 [0.00 1} 0.00
-1
MH 2 6787.0
SWR 2 0' 6.80 0.00 0.00 0.00 0.00 0.00 | 0.00 |0.00 | 0.00
-1
M 3 6790.0
SWR 3 0 " 16.80 0.00 0.00 0.00 0.00 0.00 | 0.00 {0.00 | 0.00
-1
MH 4 6791.6
SWR 4 4' 6.80 0.00 0.00 0.00 0.00 0.00 | 0.00 [0.00 | 0.00
-1
MHS 1 6792.7
SWR 5 5' 6.80 0.00 0.00 0.00 0.00 0.00 | 0.00 {0.00 | 0.00
-1
MH 6 6794.0
SWR 6 0 7 16.80 0.00 0.00 0.00 0.00 0.00 | 0.00 ;0.00 | 0.00
-1
MH7 1 67055
SWR 7 4' 6.80 0.00 0.00 0.00 0.00 0.00 | 0.00 [0.000.00
-1
MH 8 6799.0
SWR 8 0' 6.80 0.00 0.00 0.00 0.00 0.00 | 0.00 |0.00 ) 0.00
-1
MHS 1 6804.0
SWR 9 O' 6.80 (.00 0.00 0.00 0.00 0.00 | 0.00 [0.00 1 0.00
-1
Manhole Output Summary:
l i Local Contribution I Total Design Flow
. Pea
Overlan | Gutte | Basi Intensit Local. Coeff Intensit |Manhol | k
Element d r nTe¢ Contri Commen
. . . y . y eTe |Flo
Name Time |Time ((min | . b . . t
. . (in/hr) Area | (in/hy) | (min) | w
(min) |(min) | ) (cfs)
(cfs)
OUEI;AL 0.00 | 0.00 |0.00] 0.00 0.00 {0.00 | 0.00 0.00 0.00




MH 1
SWRI1-| 0.00 0.00 |0.00 | 0.00 0.00 }0.00 | 0.00 0.00 6.80

MH 2
SWR2-1 000 |0.00 000 0.00 0.00 :0.00 | 0.00 0.00 16.80

MH 3
SWR3-| 0.00 {000 |0.00| 0.00 0.00 |0.00 | 0.00 0.00 :6.80

MH 4
SWR4-| 000 {000 {000]| 000 | 000 [0.00] 000 | 000 |6.80

MH 5
SWRS5- | 0.00 0.00 {0.00 | 0.00 0.00 j0.00} 0.00 0.00 |[6.80

MH 6
SWR6- | 0.00 |0.00 (0.00] 0.00 0.00 |0.00 | 0.00 0.00 16.80

MH 7
SWR7- 000 {000 10.00| 0.00 0.00 {0.00 | 0.00 0.00 (6.80

MH 8§
SWRE8-| 0.00 ;000 0.00 0.00 0.00 |0.00 | 0.00 0.00 {6.80

MH9
SWR9- 1 000 |0.00 {0.00| 0.00 0.00 10.00 | 0.00 0.00 |6.80

Sewer Input Summary:

‘ l Elevation l Loss Coefficients l Given Dimensions
. |Spa

Elemen Sewer | Downstrea Slop Upstrea Manning | Ben [Latera Rise n
¢ Lengt m . m . d | Cross (it (it
Name h Invert (%) Invert n Loss | Loss Section | or or
(f6) §03) ¢ (f) in) in)

MH 1

SWR1[11.00 | 6781.00 | 1.9 |6781.21 | 0.012 |0.56| 1.00 |CTRCULA |24.0124.0
1 R Oin | 0in




MH 2
SWR 2 1138.00| 678121 |1.5 |6783.30 | 0.012 |0.51| 0.00 |CHRCULA 24.0124.0

-1 ' R Oin |Oin
MH 3

SWR 3 |96.80 | 6783.30 |2.6 |6785.86 | 0.012 0.8 | .00 |CIRCULA 24.024.0
1 R Oin |01n
MH 4

SWR 4 |33.60 | 6785.86 | 2.6 |6786.74 | 0.012 [0.05| 0.00 |CTRCULA |24.0124.0
1 R Oin |01n
MH 5

SWR S 15670 | 6786.84 |27 |6788.38 | 0.013 |0.13| 0.00 |CIRCULA 24.0124.0
1 R Oin 10in
MH 6

SWR 6 |111.50! 6788.38 | 2.5 16791.21 | 0.013 1054 | 0.00 |CIRCULA 124.0)24.0
Y R |0m |0in
M 7

SWR7 (1950 | 6791.21 |27 |6791.74 | 0.013 |0.40]| 0.00 |CHRCULA 24.0124.0
1 R Oin |01n
MFH 8 CIRCULA |24.0 124.0

SWR 8 1147.00| 6791.84 | 2.7 | 6795.82 | 0.012 |0.44 | 0.00 -0124.
1 R Om [0Om
MH 9

SWRO[23.90 | 6795.92 | 7.3 |6797.67 | 0.012 |0.05| 0.44 |CIRCULA 24.0124.0
" R |om |0in

Sewer Flow Summary:

Full Flow Critical

Capacity Flow Normal Flow

Eleme | Flo {Veloci {Dept | Veloci [Dept | Veloci Froud Flow Flo |Surcharg

nt |w | ty |h | &y | h | ty |.% |Conditio| " | ¢ ~ Comme

. . Numb (cfs | Length nt
Name (efs) | (fps) | (im) | (fps) | (in) | (fps) n
er ) (ft)

MH 1 »
sWR 1238|1078 [11:01 470 {720 | 8.43 | 224 |Soperenti|681 444

1 7 9 cal 0

MH 2 "
swr2[2%?| 063 [1L0] 470 774 7.77 | 2.00 |SUPErCriti|68 1 05

1 4 9 cal 0




MH 3 .

swr3 271272 {110 479 [670 | 0.49 | 2.64 |SUPETCT 681 04
1 6 9 cal 0

MH 4 .

swR4[>%7 1 12.66 (110 470 1671 | 0.45 | 2.63 |Supereniti |68 ) 4
1 8 9 cal 0

MH 5 -

swr s [273 1100 |[110] 479 [6.93 | 0.04 | 2.47 |Svpereriti| 681 05
-1 8 9 cal 0

MH 6 N

swr 61201 1150 |110] 479 |7.05 | 8.83 | 239 |Superenti |68 1 4 4
1 4 9 cal 0

MH 7 N

swr7 [ 721 11.86 |10 479 |6.94 | 0.00 | 2.47 |Superoriti |68 |44,
17 9 cal 0

MH 8 -

SWR 8 104 12.87 | 1101 470 |6.66 | 9.57 | 268 |Supereriti|681 o
-1 3 9 cal 0

MH 9 -

swWR 9(904 | 2117 |19 470|518 | 13.62 | 436 |Supercriti |6.81 4 o
1 9 9 cal 0

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

pipe).

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

o Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.

Sewer Sizing Summary:

| l Existing i Calculated Used l
Peak
Element Cross . . . Area
Name ]E“I;;;f Section Rise |Span | Rise |Span | Rise |Span (itA2) Comment
MH 1 SWR 6.80 (CIRCULAR 2‘%.00 25?00 13.00 IS.OO 24_.00 24%.00 3.14
1-1 in in in in in in
MH 2 SWR 6.80 ICIRCULAR 24?00 24'.00 18'.00 18'.00 24?00 2{00 314
2-1 m n m n mn n
MH 3 SWR 6.80 |CIRCULAR 24%.00 24?00 13.00 18.00 24_.00 21%.00 314
341 in n n n n in




MH 4 SWR 6.80 ICIRCULAR 2%.00 2‘%.00 18_.00 13.00 24_.00 25?00

4-1 n jiel in mn n in

MH 5 SWR 6.80 ICIRCULAR 24..00 24.00 13.00 18_.00 24'.00 24%.00
5-1 mn n in n n in

MH 6 SWR. 6.80 |CIRCULAR 24&.00 24%.00 13.00 lE%.OO ZAT.OO 24’?.00
6-1 m 1n n n n n

MH 7 SWR 6.80 ICIRCULAR. 2%.00 245.00 18_.00 15%.00 24..00 24:.00
7-1 n n in in in in

3.14

3.14

3.14

3.14

MH 8 SWR 6.80 |CIRCULAR 25%.00 2%.00 18_.00 IS.OO 24..00 2%.00

8-1 in in in in in in

MH 9 SWR 6.80 |CIRCULAR 2Af‘00 24.00 13.00 18..00 24?00 2%.00

9-1 m n mn Hl n in

3.14

3.14

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

« Sewer sizes should not decrease downstream.

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

Grade Line Summary:

Tailwater Elevation (ft): 0.99

Downstrea
Invert Elev. m Manhole HGL EGL
Losses
Ben Later Frictio
Eleme | Downstre |Upstrea| d al Downstrea |Upstrea [Downstrea n Upstrea
nt am m Los m m m m
Loss Loss
Name (§13] (ft) S (ft) (ft) (ft) (fe)
(f) ()
(ft)
MH 1

SWR1: 6781.00 '6781.21 j0.00; 0.00 | 6781.73 6782.13 | 6782.41 | 0.08 {6782.49
-1
MH 2
SWR 2| 6781.21 6783.30 ;0.04 | 0.00 | 6782.17 (6784221 678279 | 1.79 |6784.58
-1
MH 3
SWR 3} 6783.30 |6785.86 ;0.01 | 0.00 | 6784.23 |6786.78 | 678526 | 1.89 16787.14




MH 4
SWR 4| 6785.86 |6786.74 10.00| 0.00 | 6786.79 |6787.66 | 6787.81 | 0.21 |6788.02
-1
MH 5
SWR 5| 6786.84 |6788.38 [0.01| 0.00 | 6787.67 |6789.30 | 6788.69 | 0.97 |6789.66
-1
MH 6
SWR 6| 6788.38 [6791.21 [0.04| 0.00 | 6789.34 |6792.13 | 6790.18 | 2.31 16792.49
-1
MH 7
SWR 7| 6791.21 [6791.74 [0.03| 0.00 | 6792.16 |6792.81 | 6793.06 | 0.00 |6793.06
-1
MH 8
SWR 8| 6791.84 [6795.82 [0.03] 0.00 | 6792.85 |6796.74 | 6793.82 | 3.28 |6797.10
-1
MH 9
SWR 9| 6795.92 |6797.67 [0.00| 0.04 | 6796.79 16799.11 | 6799.23 | 0.00 |6799.23
-1

» 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 1s always Upstream EGL - Downstream EGL.

Excavation Estimate:

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

} Downstream l Upstream
Botto
Eleme |Lengt |Wa |Beddi | m T(.)p Trene Cove T(.)p Trenc Cove Volu
.y, |(Widt| h Widt| h me |{Comme
nt h i ng | Widt h |Depth ! h |Depth ! (cu nt
Name | (ft) i(in} | (in) (fi;) @ | (f) () 0 | () (ft) vd)
MH 1 Sewer
SWR 1|11.00 |3.007 4.00 | 5.50 |7.00 1 458 11.75 {658 | 437 11.54110.21 | Too
-1 Shallow




MH 2 138.0 Sewer
SWR?2 0' 3.00| 400 | 550 |6.58 [ 437 |1.54 1640 | 428 |1.45{122.93| Too
-1 Shallow
MH 3 Sewer
SWR 3196.80 3.00] 4.00 | 550 (640 | 428 {1.4517.28 | 4.72 |1.89 | 90.58 Too
-1 Shallow
MH 4 Sewer
SWR 4 (33.60 (3.00| 400 | 5.50 |7.28 | 472 [1.89 {8.80 | 548 12.65 13712 Too
-1 Shallow
MH 5
SWR 5156.70 |3.00] 4.00 { 5.50 [8.60 | 5.38 |2.55|7.74 1495 |2.12 |63.53
-1
MH 6 111.5 Sewer
SWR 6 0' 3.00) 400 [ 550 1774|1495 |2.12 1550 | 3.37 |0.54 {91.02 | Too
-1 Shallow
MH 7 Sewer
SWR 7]19.5013.00| 4.00 | 550 |0.00 1 3.37 1054 |6.60 | 438 115511444 | Too
-1 Shallow
MH 8 147.0 Sewer
SWR 8 0' 3.00| 400 | 550 (640 | 428 [1.45 550 | 3.76 {093 |107.10] Too
-1 Shallow
MH 9 Sewer
SWR 9123.50 |3.00; 4.00 | 5.50 [ 0.00 | 3.66 |0.83 |11.66] 6.91 14.08 {2792 Too
-1 Shallow

Total earth volume for sewer trenches = 565 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:
o Four inches for pipes less than 33 inches.
o Six inches for pipes less than 60 inches.
o Eight inches for all larger sizes.




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Glminghe Go¥f Courss Residential il FHz
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(o & —— ]
— Example Zone Configuration {Relention Pond) Stage - 5 Suge | Damde | Lugh | wam hoa | Dwrise | aea | Vokme | vehems
(L] Swge¥) 10 (U] [Lr] Aren [¥7) mom) Ll
Raquirsd Volume Micrepoe! - [ - - - » [T
Seleched EVP Type = - om - = = ams | o | um | oom
Wisenhed A n| 1452 o - ) - N %45 | ozw | 4om | ow?
Wimtar el Langth = | 1490 " - 158 - - - 1900 oar kY o2
Wanhed Sops <[ OBI5 [wm = 20 = = = D28 | caes | 215w | oaw
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Detention Basin Outlet Structure Design

Project: Gleneagle Gol Course Infill Project Fil 2

Basin ID:

Det Basin C

Stage (ft) Zone Volume (ac-ft)  OutletType
Zone 1 [{wacv) 1.06 0121 Orifice Plate
Zone 2 (EURV) 140 0.110 Orifice Plate
Zone 3 (100-year) 266 0.586 WeitEPipe (Restrict)
Exampie Zone Configuration (Retention Fond) 0.817 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface)

Underdrain Orifice Diameter =

N/A

inches

Underdrain Orifice Area = o
Underdrain Orifice Centroid = feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURY in a sedimentation BMP)

Calculated Parameters for Plate

Invert of Lowest Orifice =/ 0.00 ft (relative to basin bottom at Stage =0f1) 'WQ Orifice Area per Row = N/A !
Depth at top of Zone using Orifice Plate = 103 ft (relative to basin bottom 2t Stage = 0 ft) Elliptical Half-Width = N/A feet
Qrifice Plate: Orifice Vertical Spacing = 4.10 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A n?
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) | Row2 (op T Row 3 (op ) Row 4 (i Row 5 (optional) | Row6{optional) | Row7 (optional) | Row 8 (opticnal)
Stage of Orifice Centroid (ft)| 0.00 0.34 0.69
Orifice Area (sq. inches)| 0.83 083 0.83
Row 9 (optional) | Row 10 (optional) | Row 11 (optional) | Row 12 (optianal) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optiona) |
Stage of Orifice Centroid {1t) 8
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
NotSelected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A #?
Depth at top of Zone using Vertical Orifice = NfA N/A ft (relative to basin bottom at Stage =0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A NJ/A inches
User Input: Overflow Weir [Drepbox] and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir NotSelected
Overflow Weir Front Edge Height, Ho = 1.03 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H = 2.03 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Over Flow Weir Slope Length = 412 N/A feet
Overflow Weir Slope =| 4.00 N/A H:V [enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 18.80 N/A should be >4
Heriz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 11.54 N/A £
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.77 N/A 72
Debris Clegging % = S0% N/A %
User Input; Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Qutlet Pipe = 033 H/A ft (distance below basin bottom at Stage = 0 1) Outlet Orifice Area = 0.61 N/A ft’
Qutlet Pipe Diameter = 24.00 N/A inches OQutlet Orifice Centroid = 0.29 N/A feet
Restrictor Plate Height Above Pipe Invert = 6.00 Inches Half-Central Angle of Restrictor Plate on Pipe = 1.05 N/A radians
User Input: gency Spillway (Rec or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 2.70 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.87 feet
Spillway Crest Length = 13,00 feet Stage at Top of Freeboard = 4.57 feet
Spillway End Slopes = 4.00 HV Basin Area at Top of Freeboard = 0.61 acres
Freeboard above Max Water Surface = 100 feet
Routed Hydrograph Results
Design Storm Retum Period =| wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 119 1.50 1.75 2.00 225 2.52 3.01
Calculated Runoff Volume (acre-t) = 0.121 0.231 0173 0431 0.704 1186 1.537 1549 2.637
OPTIONAL Overide Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) = 0.121 0.231 0.172 0.430 0.703 1.184 1.536 1.948 2.635
Predeveiopment Unil Peak Flow, q(cls/acre) = 0.00 0.00 0.01 0.17 0.34 0.79 1.02 1.30 1.84
Predeveiopment Peak Q (cfs) = 0.0 0.0 0.2 2.5 5.1 11.7 15.2 19.4 275
Peak Inflow Q (cfs) = 2.4 4.6 3.5 8.6 14.1 23.7 30.7 38.8 52.7
Peak Outflow Q (cfs) = 0.1 09 0.4 2.8 4.0 4.8 9.7 17.6 315
Ratio Peak Ouflow to Pred pment Q =| N/A N/A N/A 1Y 0.8 0.4 0.6 09 11
Structure Controling Flow = Plate Overflow Grate 1 | Overflow Grate1 | Overflow Grate 1 Qutlet Plate 1 Outlet Plate 1 Spillway Spillway Spillway
Max Velacity through Grate 1 (fps) = N/A 0.06 0.02 02 0.3 04 0.4 04 0.5
Max Velocity through Grate 2 (Ips) = N/A N/A N/A N/A MNJA N/A NJA N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 39 39 40 35 31 26 23 19 15
Time to Drain 99% of Inflow Volume (hours) =| 41 43 44 42 40 37 35 33 30
Maximum Ponding Depth (ft) = 1.01 1.25 114 148 182 257 293 313 339
Area al Maximum Ponding Depth (acres) = 0.22 0.32 0.28 0.43 0.45 0.50 0.52 0.53 0.54
Maximum Volume Slored (acre-ft) =| 0.110 0.175 0.144 0.265 0.412 0.768 0.955 1.060 1193
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Detention Basin Outlet Structure Design

Storm inflow Hydrographs
The user can ovemide the caladated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program

Outflow Hydrograph Workbook Filename:

SOURCE 'WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOCK | WORKBOOK

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] SYear[cfs] | 10Year[cfs] | 25Year[cfs] | SOYear[cfs] | 100 Year[cfs] | 500 Year [cfs]
555 min 0-00:00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
005:33 0.00 0.01 0.01 0.02 002 0.04 0.05 0.06 0.08
Hydrograph 0:11:06 0.14 0.27 0.20 048 .75 n 152 156 2.39
Conslant 0:16:39 034 0.64 0.48 1.16 1.35 3.03 3136 4.51 635
0.900 02212 0.94 176 132 321 511 232 1058 1315 17.26
0:27:45 235 4.42 332 1.07 12.87 2102 2676 3330 43.85
0:33:18 244 465 3.46 8.65 14.09 23.69 30.68 3885 5271
0:38:51 203 3.90 2.90 7.30 12.00 2038 2656 3185 4615
0:44:24 162 312 232 5.87 5,68 16.53 2160 27.59 37.67
0:49:57 130 251 1.86 471 7,76 13.24 17.29 22.07 3011
0:55:30 1.01 1.56 145 3.69 610 1043 13.64 17.44 23.82
1:01:03 0.80 155 115 2.92 4.34 827 10.81 13,81 1884
1:06:36 0.67 129 0.96 243 3.9 6.78 8.82 1123 15.27
1:12:09 0,47 091 0.68 173 2.26 491 6.43 3.24 1131
1:17:42 0.36 0.69 0.51 130 215 167 4.80 6.14 838
1:23:15 0.24 047 0.35 0.90 149 2.57 337 432 5.54
1:28:48 018 035 0.26 0.65 1.08 1.86 243 311 424
134:21 014 027 0.20 051 0.84 144 138 2.40 3.28
1:39:54 012 022 017 042 0.69 118 153 1.95 266
1:45:27 010 020 015 038 0.62 104 1.35 172 233
1:51:00 010 019 014 0.36 0.59 0.59 129 1.64 222
1:56:33 010 0.19 014 035 058 0.97 126 160 217
2:02:06 0.10 019 014 035 0,58 0.97 1.26 160 217
2:07:39 010 019 014 035 0.58 0.97 126 160 217
2:13:12 0.06 012 0.03 622 037 0,64 0.85 109 151
2:18:45 0.03 0.07 0.05 013 0.22 038 0.50 0.64 0.89
2:24:18 0.02 0.04 0.03 0.07 0.12 021 0.28 037 0.51
2:28:51 0.01 0.02 0.02 0.04 0.07 012 0.15 0.20 028
2:35:24 0.00 0.01 0.01 0.02 0.03 0.06 0.08 0.10 0.14
2:40:57 0,00 0.00 0.00 0.01 0,01 0.02 0.02 0.03 0,04
2:4€:30 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
2:52:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:57:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:03:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:08:42 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
3:14:15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:1948 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
32521 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:54 0.00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0.00
3:36:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00
3:42:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:47:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:53:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:58:39 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
4:04:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:09:45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:51 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0,00
4:26:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:31:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:37:30 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
4:43:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
4:48:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:54:09 0.00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 .00
4:59:42 0.00 0.00 0.00 0,00 0.00. 0.00 0.00 0.00 0.00
5:05:15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:16:21 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
5:21:54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:27:27 0,00 0.00 0.00 0.00 0.60 0.00 0.00 0.00 0.00
5:33:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:38:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:44.06 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
5:49:38 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
5:55:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:45 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
6:06:18 0.00 0,00 0.00 0.00 0.00 0,00 0.00 0.00 0,00
6:11:51 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
6:17:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:22:57 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:28:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:34:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
£:39:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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L yStage-Area-Voli Discharge Refationshi|
The user can create a summary S-A-V-D by ertering the desired stage increments and the remainder of the table will populate automaticaly.
The user should graphically compare the summary S-A-V-D table 1o the full S-A-V-D table in the chart to confirm it captures all key transition points.

s et sage evn e Verore Velome "“‘“
Ny ™ e ) 3] k] Kl

For best results, include the
stages of all grade slope
changes{e.g. ISV and Floor)
from the $-A-V table on
Sheet 'Basin',

Also include the inverts of all
outlets {e.g. vertical orifice,
overflow grate, and spillway,
where applicable).
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Chapter 6 Hydrology

Table 6-6, Runoff Coefficients for Rafional Method
(Source: UDECD 2001)

- tand Use o Surface Peccent Runolt Coefficents
' ;: Chatacteristics Impemvious 2-yeat S-yesr 0-year Beyear -yenr 100-year
2 H5GALS | HSGC&D | HSGAZS | HSGCAD | HSOAZR | HSGLKD | HSGALS | HEG oL ] Heaats | HSGCAD | M5t AXE | HSG L&D
Bisiness
Cormerial Areas 95 0.7% 0.80 .81 0.82 0.83 0.84 0.85 0.87 037 Ja3:2] .88 .85
nﬁ Heighberhood Ateas 30 0.45 049 .49 053 0.53 0.57 058 0.62 060 D65 D52 068
i
k.2 Residential
IfeAce orless ES 0.41 045 0.45 049 0.59 Q54 Q54 0,539 0,57 062 a8 0,65
/A Acre # 0.23 0.28 030 035 036 0.42 042 250 0.46 0.54 .50 058
1/3Acce 30 018 vy .25 030 032 038 D3g 0.47 0.43 052 0.47 0.57
1/2Acte L 0,35 020 0.22 028 0.30 036 027 046 G.41 051 Q46 056
1A¢re 20 012 0.17 020 0.26 027 0.34 0.35 0.44 0.40 J50 0.44 0.55
ra [nelusttial
: ; Light Areas o) 0.57 0.60 053 0653 063 0,55 D.ES 070 0E] 032 070 o7
:.,é Heavy Arezs o3 071 D73 73 075 475 0.7 o718 Q80 150 082 £.61 083
Parks and Cemateries 7 0.05 0,09 012 019 ‘0.2 029 030 Q.40 Q.34 0.45 3% 052
ey {Playgrownds n 0.07 0.13 0.16 023 {24 083 933 0,42 037 0.48 041 0.54
i § Ralleoad Yard Areas 40 0.23 028 0.30 035 0.38 042 042 050 .48 054 Q.50 058
=
- Undeyelaped Arsas
tistodcFlow Amlysis—~ 2
""§ Greanbelts, Agriculturs Q.03 0.05 0.03 GG 017 0.25 D26 038 031 0.45 036 051
= Pastira/Msadow Q 0.02 2,04 0,08 015 a1s Q25 0.25 037 030 0.44 035 0,50
At} Fotask 4] 0.0 0.04 008 015 15 025 0.25 037 N30 T.44 035 2.50
Exposed Rotk 100 Q.89 089 080 050 052 oo ag4 D94 0,95 095 096 086
Offsite Flow Analysis [when 5 .
_: Tanduse Is undeffped) 026 0.31, 032 037 033 045 444 451 143 055 051 052
i
k4 Streets
Paved ples] 083 0.88 0.50 0.99 0.5% 152 0.54 0.94 085 Q.85 093 0.86
Gravel B 0.57 Q.60 .53 0.63 063 0.E5 0.65 070 D.68 0,72 0.79 0.74
[ 100 {.89 0.83 0.90 .90 0.52 092 .94 0.54 0.5 055 0.55 856
i -. &0 071 0.73 0,73 75 Q75 0.77 .78 0.30 0.80 D82 Q.81. 0.83
[ ooz | oo4 | oos 015 D35 § 035 | 025 037 030 | o044 | 035 050
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Chapter 6

Hydrology

Figure 6-25. Estimate of Average Concentrated Shallow Flow
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Hydrology Chapter 6

Figure 6-5, Colorado Springs Rainfall Intensity Duration Frequency
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- RER ERRN R RaCE: IFRIE E SIFH
i H NN il n “i i N
. ao LLLLEINHE T ves VPR L] by | mso-vear 1
i T RN P T e T T T FE ] measvenr (201 (THET
& 7 1 H i
ro [EEGEN NI T T EH vorvear [EELELTERE
= E ] § (3] 1 ] 4 s i [ '
5 = 4 - ik RS ER RN 101 | ——8-Year i |1
? =60 r 3 \ i i . L"
-4 = O NE} S ! N N
bl J_ 13 ‘. L X i. —R~2-Year - i
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B 50 {0 l : - { :
= YL \.‘\_- . \\_._ _ND\\:_T L ; i NN .3 -] 3
a L L A PednE o R 1L .{ (SR PR VIV Uy D DR 3000 DO 05 O R T .
g y ?‘i‘%‘t.\\ T s
— 4.0 % [ II 3 'I : - l e A £ 1
- = NN P Pl e B [ ] S
o oo J I [ I.\-qJ__“ \,"“-'-J..___:';"“'---..____
: 5 20 Y L N LR G o S A L e e
= R N O U R T T I o A T Y B iR el T Pl T T
N e R e e
5 FER PP L P e T e e s
E 2.0 T ] T '—%_‘ [ ..._."ll Vo a1 .
. i I =] [ i M
L TR el T o N R O R P
- 12| Voluing i} Regiontr's 0 0ol o
1.0 2 'ulumel' ; Feg) tfna .
] - {Elayalion = 6,840t 4- |- 2R M Fii- B4 FH -1
i j._.._._._ LT LN N LT - LI 1L LIl
i oo R ER LR I PR PR R
o 5 10 i5 20 25 30 35 40 45 59 55 60
¥ Duration, D (minutes)
&

[; IDF Equations

} Ty0p = -2.52 In(D) + 12,735
: {. Yoo =-2.25 In(D) + 11375
{

5 E Ls=-2.00 In(D) + 10.111

Tyo = -1.75 In(D) +8.847

5= -1.50 In(D) + 7.583

I,=-119 In(D) + 6.035

Note: Values calculated by
equations may not precisely
duplicate values read from figure.
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Is there accommodation for the ditch
flow to be captured in the new pipe?
Please look at this and design what is
appropriate. Should there be a type
C inlet here in-lieu of the Type I
manhole? Or a grated manhole lid?
Please revise So design point 6 flows
are accounted for.
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Steve Kuehster
arrow & box
Is there accommodation for the ditch flow to be captured in the new pipe?  Please look at this and design what is appropriate.  Should there be a type C inlet here in-lieu of the Type II manhole? Or a grated manhole lid? Please revise So design point 6 flows are accounted for.    
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