Kimley»Horn

May 10, 2023

City of Lone Tree

Attn: Jacob James, City Engineer
Public Works Department

9220 Kimmer Drive, Suite 100
Lone Tree, CO 80124

RE: Floor & Decor —Lone Tree
Lot 1A, Block 2, of the Parkway Subdivision Filing No. 3
Final Drainage Conformance Letter

The following letter is intended to serve as a final drainage conformance letter for Floor & Decor —
Lone Tree, “The Project,” which is located on Lot 1A, Block 2 of the Parkway Subdivision Filing No. 3,
39 Amendment site. The Project falls within the overall Parkway Subdivision Filing No. 3
development. The storm design for this site was previously approved under the Phase Il Drainage
Study, Project Majestic (December 1994), (the Phase Il Report). Excerpts from the Phase Il Report
are attached. As such, the project described herein is subject to meeting the criteria and expected
design flows as outlined in the Phase Ill drainage Report.

PROJECT DESCRIPTION

The Project consists of expanding the existing building located within Lot 1A, Block 2 of the Filing No.
3 site, and will add customer pick up on the northeast corner of the building, as well as adding to the
sidewalk along the east of the building. The existing detention pond will be retrofitted to provide water
quality for the site as well.

The site is served by existing permanent stormwater infrastructure as designed and constructed with
the Phase lll Report. The site currently conveys stormwater via a network of existing surface inlets
routed to an underground storm sewer system. This storm sewer system conveys runoff to existing
detention pond located in the western corner of the site. The total area of disturbance for the Project
is approximately 0.87 acres.

Runoff produced by the proposed improvements during the minor (10-year) and major (100-year)
storm events is less than what the site was designed for, and the percent imperviousness for the site
is less than what was assumed for the ultimate condition in the Phase Ill Report. Therefore, it is not
anticipated that the proposed improvements will negatively impact the existing storm infrastructure. A
detailed comparison is listed in the Proposed Drainage Conditions section of this letter.

DESIGN CRITERIA AND APPROACH

The project is subject to the design criteria as stated in the Phase Il Report, as well as City water
quality criteria that has been developed since the original pond was construction. The previous Phase
Il Report accounted for 16.34 acres of area in Basins A, B, C, D, E, F, G, H, |, and J, producing
runoff that flowed downstream through a proposed storm sewer system to the existing detention pond
in the western corner of the site. The pond was sized to provide detention for the site, but not water
quality, and ultimately discharges to another existing detention pond via swale. This existing detention
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pond was designed with the Parkway Master Drainage Study, by Costin Engineering Company in July
1984.

The Phase Il Report states that the pond was sized assuming the ultimate buildout for the site to be
80% impervious. Based on the survey of the existing conditions and with our proposed
improvements, the site is 3% below the maximum allowable percent impervious. Detention is
provided on site via an existing detention pond designed with the previously approved Phase lli
Report. A description of basin modifications is provided in the Proposed Drainage Conditions of this
conformance letter. There are no anticipated impacts to existing irrigation facilities.

PROPOSED DRAINAGE CONDITIONS

The Project will include the expansion of the existing building along the northeast corner and will add
14,469 sf, sidewalk and entrance along the east of the building, new curb and gutter along the
northern landscape island, customer pickup, and associated utilities. The existing pond discharge
structure will be removed and replaced with a parallel wall outlet structure consisting of and orifice
plate, trash grate, and discharge pipe. The pond already has and existing trickle channel, and the
new discharge structure has been designed to match the existing elevations. This retrofit enables the
existing EDB to provide the required water quality capture volume (WQCV) based on the assumed
80% ultimate build out condition in the original Phase Ill report. The design calculations for the
WQCYV can be found in Attachment 3.

The site evaluation and proposed retrofit assumed the detention pond has been restored to the
original approved condition (remediated). This will be completed by the current property owner
before completion of the proposed retrofit, and project close out will not be issued by the City of Lone
Tree until remediation and retrofit are complete and accepted by the City.

Existing drainage patterns will be maintained with the site improvements. The basins from the
previous Phase Il design that are impacted by the proposed improvements are D, F, G, H, and |.
Basins with the “ * ” designation represent a change in basin area. The revisions consist of land use
changes, grading adjustments, and adjustment to basin boundaries. The differences in C values can
be attributed to the previous Phase Ill Report using outdated criteria from Mile High Flood District,
and the criteria used for the calculations in this letter being current. Full rational calculation for the site
can be found in Attachment 3. The proposed modification within each basin are as follows:

Basin C

Basin C drainage area, inflow, and discharge will all remain the same as defined in the original Phase
Il report. The only proposed modification within this basin is to remove the existing discharge
structure and replace it with a parallel wall outlet structure with an orifice plate and trash grate. The
existing discharge pipe will remain as well as the existing trickle channel. The proposed discharge
structure will match the existing inverts for both elements. The overflow spillway will be widened
slightly to provide adequate flood control. These improvements enable the existing detention pond to
provide water quality for the ultimate condition assumed in the original Phase 11l report.
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Basin D

As it exists, the concrete in Basin D near the existing inlet at Design Point 3 has a depression that is
preventing stormwater from the east to reach the inlet. This depression was noticed while in the field
and will be filled in as part of the site improvements. This will not impact the imperviousness or
existing drainage patterns in the basin, and stormwater runoff will still flow to the inlet at Design Point
3.

Basin F’

Previously Basin F consisted of 1.76 acres of building on the site. Basin F' proposes a building
expansion of 14,469 sf to the north and east, giving the basin a total roof area of 2.14 acres.
Attachment 2 depicts this area visually. The percent impervious for this basin will remain the same,
and runoff will still flow to Design Point 11.

Basin G

While the delineated area of 0.45 acres for Basin G will not be impacted with the proposed
improvements, the site will be adding 831 sf of sidewalk to the western side of the basin along the
existing building. This improvement will not negatively impact existing drainage patterns and will still
drain to the inlet at Design Point 6. Previously, Basin G had 0.19 acres of landscape area, 0.23 acres
of pavement, and 0.03 acres of sidewalk. Based off of the survey of existing conditions and the
sidewalk expansion, Basin G now has 0.19 acres of landscape area, 0.20 acres of pavement, and
0.06 acres of sidewalk, having a percent impervious of 57%.

Basin H’

Previously Basin H consisted of 0.64 total acres, with 0.33 acres of paving area, and 0.31 acres of
landscape area. Basin H' will reduce to a total of 0.52 acres due to the building expansion and will
add 1,854 sf of sidewalk. Based off the survey of existing conditions and the proposed improvements,
Basin H' has 0.24 acres of paved area, 0.04 acres of sidewalk, and 0.24 acres of landscape area,
having a precent imperviousness of 57%. The proposed improvements will not negatively impact the
existing drainage patterns and the basin still drains to Design Point 7.

Basin I

Previously Basin | consisted of 0.88 total acres, with 0.61 acres of paving area, and 0.27 acres of
landscape area. Basin I’ will reduce to a total of 0.68 acres due to the building expansion andp will
reduce landscape area based off of the needed with of the drive aisle along the north of the building.
Based off of the survey of existing conditions and the proposed improvements, Basin I' has 0.48
acres of paved area, 0.01 acres of sidewalk, and 0.19 acres of landscape area, having a precent
imperviousness of 72%. The proposed improvements will not negatively impact the existing drainage
patterns and the basin still drains to Design Point 8.

The previous Phase Ill drainage Report assumed the ultimate condition for the site to be 80%
impervious. Based on the survey of the existing conditions, as well as the proposed improvements for
the site, the proposed site is to be 77% impervious, 3% below the maximum impervious percentage
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of the original design. The Phase Il Report calculated the total runoff for the 5-year event to be 58.02
cfs, and the 100-year event to be 109.18 cfs. The proposed site produces 47.87 cfs for the 5-year
event, and 107.64 cfs for the 100-year event, reducing the overall flow going to the existing detention
pond for the site. Time of concentration values used for the rational calculation in basins not impacted
by the proposed improvements were the same values used in the Phase Il Report. This was done for
consistency and lack of existing topography for the southern and eastern portions of the site. See
Attachment 1 — Runoff Comparison Table for a direct runoff comparison.

Attachment 2 — Proposed Drainage Condition Map, illustrates the modified basin map for our
proposed site, and Attachment 4 contains pages from the previous Phase Il Drainage Report.

DETENTION & WATER QUALITY

In the previous Phase Il Report for the site, a detention pond was designed and located in the
western corner of the site. The pond used the assumption of 80% impervious when calculating the
required volume for the pond. The pond was designed to have a total volume of 2.08 ac-ft for the 100-
year storm event, and 1.22 ac-ft for the 10-year event. The pond volume does not account for Basin
J, as this basin flows offsite to the east into S. Yosemite St. The pond volume and existing design
also does not account for water quality.

The existing pond will be retrofitted to include water quality for the site. Water quality evaluation was
completed based on City and MHFD criteria. The existing discharge structure will be removed and
replaced with a new parallel wall outlet structure with an orifice plate and trash grate. The existing
emergency overflow spillway will be widened to provide adequate flood control. Design calculations
for the new discharge structure and spillway are included in Attachment 3.

With the proposed improvements for this project, site has a percent impervious of 77%, and using the
same volume calculation as the Phase Il Report, requires 1.97 ac-ft of detention volume, which
complies with the original pond design.

The detention pond discharges to a swale designed with the Phase Ill Report, and ultimately outfalls
into an existing detention pond downstream. See Attachment 3 for proposed condition calculation
and Attachment 4 for pond calculations from the Phase Ill Report, as well as other relevant experts.

The Property Owner is aware that the pond on site is currently not maintained and operating as
designed. The Property Owner is aware that the pond needs to be brought into compliance as part of
this project.

CONCLUSIONS

Based on being below the maximum percent imperviousness for the site, the retrofitting of the pond
for water quality, as well as reducing the overall runoff produced by the site for both the minor and
major storm events, the proposed improvements associated with this Project are in conformance with
Phase Ill Drainage Study, Project Majestic (December 1994) and are in compliance with City of Lone
Tree requirements.

Should you have any questions or concerns, please do not hesitate to contact me at (303) 228-2300.

kimley-horn.com | 4582 South Ulster Street, Suite 1500, Denver, CO 80237 303 228 2300



Kimley»Horn Page 5

Sincerely,
KIMLEY-HORN

Y i

annon Petdrsen, P.E.
Project Manager

References:
Phase Il Drainage Study, Project Majestic (December 1994) by Martin/Martin

Attachments:

- Attachment 1: Runoff Comparison Table

- Attachment 2: Proposed Drainage Condition Map

- Attachment 3: Rational and Water Quality Calculations

- Attachment 4: Pages from Approved Phase Il Drainage Study, Project Majestic (December 1994)
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ATTACHMENT 1: RUNOFF COMPARISON TABLE



Phase Ill Report

Basin Area (ac) [C5 C100 Q5 (cfs) Q100 (cfs)

A 6.01 0.81 0.87 21.92 40.1
B 1.99 0.82 0.88 8 15.76
C 1.08 0.01 0.2 0.48 1.75
D 1.49 0.67 0.75 4.9 10.08
E 1.76 0.85 0.9 7.35 14.22
F 1.76 0.85 0.9 7.35 14.22
G 0.45 0.51 0.62 1.68 2.24
H 0.64 0.46 0.58 2.16 2.89
[ 0.88 0.61 0.71 2.65 5.58
J 0.28 0.88 0.93 1.23 2.34
Total 16.34 - - 57.72 109.18

Proposed Improvements

Basin Area (ac) [C5 C100 Q5 (cfs) Q100 (cfs)

A 6.01 0.71 0.82 17.43 37.76
B 1.99 0.76 0.85 7.13 14.83
C 1.08 0.05 0.49 0.04 3.31
D 1.49 0.62 0.77 4.26 10.20
E 1.76 0.77 0.85 6.32 13.20
F 2.14 0.77 0.85 7.68 16.04
G 0.45 0.50 0.71 0.95 2.63
H' 0.52 0.50 0.71 1.02 2.83
I 0.68 0.63 0.78 1.99 4.69
J 0.28 0.80 0.86 1.05 2.14
Total 16.40 - - 47.87 107.64
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ATTACHMENT 3: RATIONAL AND WATER QUALITY CALCULATIONS




Kimley»Horn

PROJECT NAME: Floor & Décor
PROJECT NUMBER: 96198011
CALCULATED BY: SWH
CHECKED BY: SLP

STANDARD FORM SF-1
RUNOFF COEFFICIENTS - IMPERVIOUS CALCULATION

DATE: 2/7/2023

SOIL: C/D
PAVED ROOF LANDSCAPE  CONCRETE
LAND USE: AREA AREA AREA AREA

2-YEAR COEFF. 0.83 0.74 0.01 0.74

5-YEAR COEFF. 0.85 0.77 0.05 0.77

10-YEAR COEFF. 0.87 0.79 0.15 0.79

100-YEAR COEFF. 0.89 0.85 0.49 0.85

IMPERVIOUS % 100% 90% 2% 90%

PAVED ROOF LANDSCAPE | CONCRETE TOTAL
DESIGN DESIGN AREA AREA AREA AREA AREA
BASIN POINT (AC) (AC) (AC) (AC) (AC) C(2) C(5) C(10) C(100) Imp %
On-Site Basins
A 1, 1A 4.73 0.03 1.00 0.24 6.01 0.69 0.71 0.75 0.82 83%
B 2,2A 1.58 0.00 0.19 0.21 1.99 0.74 0.76 0.79 0.85 89%
C 9 0.00 0.00 1.08 0.00 1.08 0.01 0.05 0.15 0.49 2%
D 3 0.21 0.00 0.34 0.95 1.49 0.59 0.62 0.66 0.77 2%
E 4 0.00 1.76 0.00 0.00 1.76 0.74 0.77 0.79 0.85 90%
F 5 0.00 2.14 0.00 0.00 2.14 0.74 0.77 0.79 0.85 90%
G 6 0.20 0.00 0.19 0.06 0.45 0.47 0.50 0.55 0.71 57%
H' 7 0.30 0.00 0.18 0.04 0.52 0.54 0.57 0.62 0.75 66%
I' 8 0.48 0.00 0.19 0.01 0.68 0.60 0.63 0.67 0.78 73%
J 10 0.21 0.00 0.01 0.05 0.28 0.77 0.80 0.82 0.86 93%
7.71 3.93 3.19 1.57 16.40 0.64 0.67 0.70 0.80 78%
BASIN SUBTOTAL 47% 24% 19% 10% 100%




Kimley»Horn

STANDARD FORM SF-2
Time of Concentration

PROJECT NAME: Floor & Décor DATE: 2/7/2023
PROJECT NUMBER: 96198011
CALCULATED BY: swH
CHECKED BY: sLP
SUB-BASIN INITIAL TRAVEL TIME Tc CHECK FINAL
DATA TIME (T) (T) (URBANIZED BASINS) Tc
DESIGN AREA C5 LENGTH | SLOPE T; LENGTH | SLOPE C, VEL T: COMP. TOTAL TOTAL TOTAL Tc

BASIN Ac Ft % Min. Ft. % fps Min. tc LENGTH SLOPE IMP. Min. Min.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (11) (12) (13) (14) (15) (16) (17)
On-Site Basins
A 6.01 0.71 30 2.0% 3.1 720 1.5% 20.0 2.4 4.9 8.0 750 1.5% 83% 16.8 8.0
B 1.99 0.76 380 2.5% 20.0 3.1 2.0 2.0 380 2.5% 89% 12.7 5.0
C 1.08 0.05 60 2.0% 11.8 300 3.3% 20.0 3.6 14 13.2 360 3.1% 2% 29.3 13.2
D 1.49 0.62 40 15.0% 2.3 330 1.3% 20.0 2.3 2.4 4.7 370 2.8% 2% 15.8 5.0
E 1.76 0.77 200 2.0% 20.0 2.8 1.2 1.2 200 2.0% 90% 11.8 5.0
F 2.14 0.77 200 2.0% 20.0 2.8 1.2 1.2 200 2.0% 90% 11.8 5.0
G 0.45 0.50 55 2.0% 6.5 135 50.0% 20.0 14.1 0.2 6.6 190 36.1% 57% 16.6 6.6
H' 0.52 0.57 55 2.0% 5.7 160 1.0% 20.0 2.0 1.3 7.0 215 1.3% 66% 16.6 7.0
I' 0.68 0.63 45 8.2% 2.9 233 1.6% 20.0 2.5 15 4.4 278 2.7% 73% 15.1 5.0
J 0.28 0.80 230 4.0% 20.0 4.0 1.0 1.0 230 4.0% 93% 11.0 5.0
i i =
, 039501 -C WL N = (26— 17i)+ .-’—.- 1
5 60K \[S, 60V, 60(14i +9),/S,

Rational Calcs Proposed -JQ Update.xlsx

Page 1 of 1



Kimley»Horn

PROJECT NAME: Floor & Décor
PROJECT NUMBER: 96198011
CALCULATED BY: SWH
CHECKED BY: SLP

STANDARD FORM SF-3
STORM DRAINAGE DESIGN - RATIONAL METHOD 5 YEAR EVENT

P; (1-Hour Rainfall) - 1.43

DATE: 2/7/2023

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
2 | GE 1§z« T e S| o << = W E%S% w |, E| & E
S Z o= |lz2|EQ|8uU| E |2 |-S|log| ElnBl-Slog |oSEZGEHoS|lzuw| 28 || £
2o mwo |Gg|EL|59] ¢ |+ gl 7Ll S |183| &£ S laelEoo |aSan] 5= |2 g
n At |o®@ xC| - O — il v ? Jeogld [” | 4 =
(1) (2) B 1 @16 16 O] ] @ (0] dn) [(12)] (d13) | (34 [(A5] (16 [(A7)][(dA8) ] (19) |(20) ] (21) (22)
On-Site Basins
LIA | A [ 601 | 069 | 798 [414]421] 1743
22A | B | 199 | 074 | 500 [ 147]485]| 713
9 c | 108 | o001 | 1321 [o01]344] 004
3 D | 149 | 059 | 500 [o088] 485 [ 4.26
4 E [ 176 [ 074 | 500 | 130 [ 485 ] 632
5 F | 214 ] 074 | 500 [ 158] 485 [ 7.8
6 G | 045 | 047 | 665 | 021 ] 447] 095
7 H | 052 | 054 | 704 [ 028] 439 123
8 I | 068 | 060 [ 500 [041]485] 199
10 J | 028 ] 077 | 500 |o022] 48 [ 1.05




Kimley»Horn

PROJECT NAME: Floor & Décor
PROJECT NUMBER: 96198011
CALCULATED BY: SWH
CHECKED BY: SLP

STANDARD FORM SF-3
STORM DRAINAGE DESIGN - RATIONAL METHOD 100 YEAR EVENT

P, (1-Hour Rainfall) - 2.6

DATE: 2/7/2023

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
2 | GE 1§z« T e S| o << = W E%S% w |, E| & E
S Z o= |lz2|EQ|8uU| E |2 |-S|log| ElnBl-Slog |oSEZGEHoS|lzuw| 28 || £
2o mwo |Gg|EL|59] ¢ |+ gl 7Ll S |183| &£ S laelEoo |aSan] 5= |2 g
wn ) o O a8 o @] = O ~ — wn ~ wn v d ) d wn U_') 3 g
(1) (2) B 1 @16 16 O] ] @ (0] dn) [(12)] (d13) | (34 [(A5] (16 [(A7)][(dA8) ] (19) |(20) ] (21) (22)
On-Site Basins
L,1A | A | 601 ] 082 | 798 [ 494 765] 37.76
22A | B [ 199 | 085 | 500 [ 168 882 1483
9 C | 108 | 049 | 1321 [ 053] 6.26 | 331
3 D | 149 | 077 | 500 | 116 | 882 [ 10.20
4 E | 176 | 08 [ 500 | 150 [ 8.82 | 13.20
5 F | 214 | o085 | 500 | 1.82] 882 16.04
6 G | o045 | 071 | 665 [032]813] 263
7 H | 052 | 075 [ 704 [ 039 798| 3.10
8 ' | 068 [ 078 | 500 | 053|882 [ 4.69
10 J | 028 ] 086 | 500 [024]882] 214




Kimley»Horn

PROJECT NAME: Floor & Décor DATE:  2/7/2023
PROJECT NUMBER: 96198011
CALCULATED BY: SWH

CHECKED BY: SLP

RATIONAL CALCULATIONS SUMMARY

DESIGN POINT TRIBUTARY |[TRIBUTARY AREA PEAK FLOWS (CFES)
BASINS (AC) Q5 | Q100
On-Site Basins

1, 1A A 6.01 17.43 37.76

2, 2A B 1.99 7.13 14.83

9 C 1.08 0.04 3.31

3 D 1.49 4.26 10.20

4 E 1.76 6.32 13.20

5 F 2.14 7.68 16.04

6 G 0.45 0.95 2.63

7 H' 0.52 1.23 3.10

8 I' 0.68 1.99 4.69

10 J 0.28 1.05 2.14
TOTAL 16.40 48.08 107.91
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MHFD-Detention, Version 4.04 (February 2021)
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Watershed Information
Selected BMP Type =
Watershed Area =
Watershed Length =
Watershed Length to Centroid =
Watershed Slope =
Watershed Imperviousness =
Percentage Hydrologic Soil Group A =
Percentage Hydrologic Soil Group B =
Percentage Hydrologic Soil Groups C/D =
Target WQCV Drain Time =
Location for 1-hr Rainfall Depths =

ORIFICES

ORIFICE

After providing required inputs above including 1-hour rainfall
depths, click ‘Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydro
Water Quality Capture Volume (WQCV) =
Excess Urban Runoff Volume (EURV) =
2-yr Runoff Volume (P1 = 1.06 in.) =

5-yr Runoff Volume (P1 = 1.43in.) =
10-yr Runoff Volume (P1 = 1.66 in.) =
25-yr Runoff Volume (P1 = 1.68in.) =
50-yr Runoff Volume (P1 = 2.26 in.) =
100-yr Runoff Volume (P = 2.6in.) =
500-yr Runoff Volume (P1 = 3.07 in.) =
Approximate 2-yr Detention Volume =

Approximate 5-yr Detention Volume =
Approximate 10-yr Detention Volume =
Approximate 25-yr Detention Volume =
Approximate 50-yr Detention Volume =

Approximate 100-yr Detention Volume =

Define Zones and Basin Geometry
Zone 1 Volume (WQCV) =
Zone 2 Volume (EURV - Zone 1) =
Zone 3 Volume (100-year - Zones 1 & 2) =
Total Detention Basin Volume =
Initial Surcharge Volume (1SV) =
Initial Surcharge Depth (ISD) =
Total Available Detention Depth (Hyotal) =
Depth of Trickle Channel (Hr) =
Slope of Trickle Channel (Src) =
Slopes of Main Basin Sides (Smain) =
Basin Length-to-Width Ratio (Ruw) =

Initial Surcharge Area (Aisy) =
Surcharge Volume Length (Lisy) =
Surcharge Volume Width (Wisy) =

Depth of Basin Floor (HrLoor) =
Length of Basin Floor (Lrioo
Width of Basin Floor (Wrio0r) =

Area of Basin Floor (Arioor) =

Volume of Basin Floor (Vrioor) =
Depth of Main Basin (Hyuan) =

Length of Main Basin (Lyan) =

Width of Main Basin (Wyan) =

Area of Main Basin (Ayan) =

Volume of Main Basin (Vian) =
Calculated Total Basin Volume (Veotar) =

MHFD-Detention_v4 04 (1) new Plate.xsm, Basin

00-YEAR

Depth Increment =

Optional Optional
Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length Width Area Override Area Volume | Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) | Area(it?) | (acre) (ft%) (ac-ft)
Top of Micropool - 0.00 - - - 3,610 0.083
EDB 5809.69 - 1.00 - - - 7,220 0.166 5415 0.124
1653 |acres 5810.69 - 2.00 - - - 12,860 0.295 15,455 0.355
%5 it 5811.69 - 3.00 - - - 20,066 0.461 31,918 0.733
493 |ft 5812.69 - 4.00 - - - 22,970 0.527 53,436 1.227
0005 |ft/ft 5813.69 - 5.00 - - - 25,970 0.596 77,906 1.788
80.00% |percent 5814.69 - 6.00 - - - 29,271 0.672 105,527 2.423
0.0% |percent 5815.69 7.00 - - - 32,426 0.744 136,375 3.131
0.0% |percent - - = -
100.0% |percent - - = -
400  |hours - - = -
Lone Tree - Municipal Court - - = -
graph Procedure Optional User Overrides - = = -
0452 |acre-feet acre-feet - - = -
1299 |acre-feet acre-feet - - = -
1151 |acre-feet 1.06 |inches - - = -
1663 |acre-feet 143 |inches - - = -
1.990 |acre-feet 166 |inches - - = -
2.035 |acre-feet inches - - = -
2873 |acre-feet 226 |inches - - = -
3.385 |acre-feet 260 |inches - = -
4069 |acre-feet inches - - = -
1.048  |acre-feet - - = -
1527 |acre-feet - - = -
1750  |acre-feet - - = -
1642 |acre-feet - - = -
2011  |acre-feet - - = -
2183 |acre-feet - - = -
0452 |acre-feet - - = -
0.847  |acre-feet - - = -
0.884 |acre-feet - - = -
2183  |acre-feet - - = -
user ft? - - -~ -~
user |ft - = -
user |ft - - = -
user |ft - - = -
user |t/ - - = -
user  |H:V - - = -
user - - = -
user ft? - - -~ -~
user |ft - - = -
user |ft - - = -
user |ft - - = -
user |ft - - = -
user |ft - - = -
user ft? - - -~ -~
user ft? - - -~ -~
user |ft - = -
user |ft - - = -
user |ft - - = -
user ft? - - -~ -~
user ft? - - -~ -~
user |acre-feet - - = -

5/8/2023, 3:35 PM



DETENTION BASIN STAG ORAGE TABLE BUILDER

MHFD-Detention, Version 4.04 (February 2021)
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MHFD-Detention, Version 4.04 (February 2021)

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

User Input: Orifice at Underdrain Qutlet (typically used to drain WQCV in a Filtration BMP)

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

N/A
N/A

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
231 0.452 Orifice Plate
4.14 0.847 Orifice Plate
5.64 0.884 Weir&Pipe (Restrict)
Total (all zones) 2.183

ft (distance below the filtration media surface)

inches

Underdrain Orifice Area =

Calculated Parameters for Underdrain

N/A

2

Underdrain Orifice Centroid = feet

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

Invert of Lowest Orifice =

Depth at top of Zone using Orifice Plate =

Orifice Plate: Orifice Vertical Spacing =

Orifice Plate: Orifice Area per Row =

0.00
4.15
N/A inches
N/A inches

User Input: Stage and Total Area of Each Orifice R

ow (numbered from
Row 1 (required)

lowest to highest)

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

WQ Orifice Area per Row =
Elliptical Half-Width =
Elliptical Slot Centroid =
Elliptical Slot Area =

Calculated Parameters for Plate

N/A ft®
N/A feet
N/A feet
N/A ft®

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional) Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft)

0.00

2.00

Orifice Area (sq. inches)

3.50

9.00

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional) Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Not Selected

Not Selected

Calculated Parameters for Vertical Orifice

Not Selected

Not Selected

Invert of Vertical Orifice = N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A ft?
Depth at top of Zone using Vertical Orifice = N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A feet
Vertical Orifice Diameter = N/A inches
User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 4.15 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 6.00 N/A feet
Overflow Weir Front Edge Length = 2.92 N/A feet Overflow Weir Slope Length = 5.85 N/A feet
Overflow Weir Grate Slope = 3.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 13.34 N/A
Horiz. Length of Weir Sides = 555 N/A feet Overflow Grate Open Area w/o Debris = 17.08 N/A ft?
Overflow Grate Type = No Grate N/A Overflow Grate Open Area w/ Debris = 17.08 N/A ft?
Debris Clogging % = 0% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restri

ictor Plate, or Rectangular Orifice)

Zone 3 Restrictor

Not Selected

Calculated Parameters for Qutlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor

Not Selected

Depth to Invert of Outlet Pipe = 0.27 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.28 N/A ft?
Outlet Pipe Diameter = 18.00 N/A inches OQutlet Orifice Centroid = 0.57 N/A feet
Restrictor Plate Height Above Pipe Invert = 12.25 inches Half-Central Angle of Restrictor Plate on Pipe = 1.94 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 5.94 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.70 feet
Spillway Crest Length = 30.00 feet Stage at Top of Freeboard = 6.64 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 0.72 acres
Freeboard above Max Water Surface = 0.00 feet Basin Volume at Top of Freeboard = 2.87 acre-ft
Routed Hydrograph Results The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
Design Storm Return Period = wQcv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) =| N/A N/A 1.06 1.43 1.66 1.68 2.26 2.60 3.07
CUHP Runoff Volume (acre-ft) =| 0.452 1.299 1.151 1.663 1.990 2.035 2.873 3.385 4.069
Inflow Hydrograph Volume (acre-ft) =| N/A N/A 1.151 1.663 1.990 2.035 2.873 3.385 4.069

CUHP Predevelopment Peak Q (cfs) =| N/A N/A 1.5 5.5 7.7 9.7 17.0 22.2 28.3

OPTIONAL Override Predevelopment Peak Q (cfs) =| N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) =| N/A N/A 0.09 0.33 0.46 0.59 1.03 1.34 1.71
Peak Inflow Q (cfs) =| N/A N/A 19.5 27.8 32.2 33.9 47.6 57.0 68.3

Peak Outflow Q (cfs) =| 0.3 0.7 0.6 1.6 3.4 3.6 10.6 14.6 28.4

Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.3 0.4 0.4 0.6 0.7 1.0

Structure Controlling Flow =| Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Qutlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) =| N/A N/A N/A 0.1 0.2 0.2 0.6 0.8 0.8

Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) =| 40 54 53 57 57 57 54 52 50

Time to Drain 99% of Inflow Volume (hours) =| 43 59 58 63 63 63 62 61 60
Maximum Ponding Depth (ft) = 2.31 4.14 3.68 4.52 4.85 4.87 5.51 5.93 6.22

Area at Maximum Ponding Depth (acres) =| 0.35 0.54 0.51 0.56 0.59 0.59 0.63 0.67 0.69
Maximum Volume Stored (acre-ft) =| 0.454 1.301 1.056 1.510 1.694 1.706 2.096 2.369 2.565

MHFD-Detention_v4 04 (1) new Plate.xlsm, Outlet Structure
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DETENTION BASIN OUTLET STRUCTURE DES

MHFD-Detention, Version 4.04 (February 2021)
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DETENTION BASIN

Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

Outflow Hydrograph Workbook Filename:

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] | EURV [cfs] | 2 Year [cfs] | 5 Year [cfs] [ 10 Year [cfs] | 25 Year [cfs] | 50 Year [cfs] |100 Year [cfs] 500 Year [cfs]

5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.31 0.15 0.84
0:15:00 0.00 0.00 1.94 391 4.83 2.39 4.43 4.55 5.90
0.00 0.00 7.81 11.36 13.49 6.88 10.21 11.43 14.21
0.00 0.00 16.84 24.71 2951 15.34 22.44 24.97 30.81
0.00 0.00 19.48 27.80 32.18 31.50 44.92 51.10 61.47
0.00 0.00 17.48 24.50 28.23 33.85 47.62 57.04 68.25
0.00 0.00 15.15 20.81 23.99 31.48 44.02 52.54 62.80
0.00 0.00 12.37 17.42 20.34 27.19 37.98 46.67 55.75
0.00 0.00 10.18 14.74 16.93 23.76 33.12 40.49 48.34
0.00 0.00 8.76 12.65 14.80 19.53 27.25 34.19 40.83
0.00 0.00 7.75 11.11 13.23 16.72 23.36 30.07 35.91
0.00 0.00 6.82 9.72 11.75 14.56 20.36 26.97 32.21
0.00 0.00 5.54 8.4 10.37 12.08 16.92 21.67 25.91
0.00 0.00 4.48 7.08 9.25 9.93 13.93 17.18 20.57
0.00 0.00 3.80 6.05 8.06 7.82 10.96 12.73 15.26
0.00 0.00 3.44 5.49 6.96 6.43 9.01 9.68 11.62
0.00 0.00 3.25 5.16 6.22 5.34 7.48 7.80 9.38
0.00 0.00 3.15 4.94 5.70 4.63 6.48 6.64 7.99
0.00 0.00 3.08 4.39 5.33 415 5.80 5.84 7.02
0.00 0.00 3.02 3.96 5.07 3.84 5.36 5.30 6.37
0.00 0.00 2.98 3.66 4.89 3.62 5.05 4.92 5.91
0.00 0.00 2.57 3.43 4.61 3.48 4.84 4.66 5.61
0.00 0.00 2.25 3.16 4.12 3.38 471 455 5.47
0.00 0.00 1.64 2.30 2.97 2.46 3.41 3.31 3.98
0.00 0.00 1.15 1.62 2.09 1.73 2.41 2.34 2.82
0.00 0.00 0.80 1.12 1.46 1.22 1.69 1.66 1.99
0.00 0.00 0.55 0.76 1.00 0.84 1.16 1.14 1.37
0.00 0.00 0.37 0.50 0.67 0.56 0.78 0.77 0.92
0.00 0.00 0.24 0.33 0.45 0.38 0.53 0.52 0.63
0.00 0.00 0.14 0.21 0.27 0.24 0.34 0.33 0.40
0.00 0.00 0.07 0.11 0.14 0.13 0.18 0.18 0.22
0.00 0.00 0.03 0.05 0.05 0.06 0.08 0.07 0.09
0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.02
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 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 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
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 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 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
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 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 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
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 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN OUTLET STRUCTURE DES

MHFD-Detention, Version 4.04 (February 2021)
Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Total
Stage - Storage Stage Area Area Volume Volume il
Description [ [ft2] [acres] [ft3] [ac-ft] [cfs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-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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ATTACHMENT 4: PAGES FROM APPROVED PHASE Il DRAINAGE
STUDY, PROJECT MAJESTIC (DECEMBER 1994)



MARTIN/MARTIN

PHASE III DRAINAGE STUDY
PROJECT MAJESTIC
DOUGLAS COUNTY, COLORADO
OCTOBER 1994
REV. DECEMBER 1994

v 79-/54



II

DESIGN CRITERIA

On-site flows were calculated using the Rational Method as described in the Urban Drainage
Flood Control District’s "Urban Storm Drainage Manual, Volume 1", revised May 1984.
Runoff flows were calculated for the 5-year and 100-year design storms. A minimum time of
concentration (Tc) of five minutes was used when applicable. Street and gutter capacity was
done in accordance with Douglas County Drainage Criteria Manual. It was determined that
no off-site flows would enter the site. Detention will be provided on-site. The proposed
detention pond will release into a proposed swale that flows to an existing detention pond
that was designed and detailed in a previous Drainage Study entitled "Parkway Master

Drainage Study", prepared by Costin Engineering Company, July 1984,




concentration (Tc) of 5:00 minutes with a minor and major runoff flow of 7.35 cfs and 14.22
cfs. Runoff flows east where it is captured by roof drains and routed through pipes to the
detention pond. Basin G has a time of concentration (Tc) of 7.75 minutes with a minor and
major flow of 1.68 cfs and 2.24 cfs. Runoff flows southeast to Inlet HH (Design Point 6)
which is located in a sump on the southwest side of Basin G. Runoff captured then flows
through pipes to the detention pond. Basin H has a concentration time (Tc) of 7.58 minutes
with minor and major runoff flow of 2.16 cfs and 2.89 cfs. Runoff flows north to Inlet GG
(Design Point 7) which is located in a sump on the north side of Basin H. Runoff captured
then flows through pipes to the detention pond. Basin I has a time of concentration (Tc) of
5:00 minutes with a minor and major runoff flow of 2.65 cfs and 5.58 cfs. Runoff flows north
to Inlet FF (Design Point 8) which is located in a sump on the north side of Basin I. Runoff
captured then flows the detention pond. Basin J has a concentration time (Tc) of 5.00
minutes with a minor and major runoff flow of 1.23 cfs and 2.34 cfs. Rl;noff flows undetained

northeast to South Yosemite Street.

Deteation for the site will be provided on the site. It was determined that the detention
volume needed for the 10-year storm was 1.22 acre ft. and 2.08 acre ft. for the 100-year storm.
The detention pond will release at a rate of 3.61 cfs for the minor storm and 14.47 cfs for the

major storm.

None of the developed or historic flows outlined above exceed the street/gutter capacities
outlined in the Douglas County Storm Drainage and Technical Criteria Manual (see

Appendix B).
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TABLE B

DESIGN POINT SUMMARY

DESIGN CONTRIBUTING AREA Q, Quo

POINT BASINS (AC) (CES) (CES)
1A A 6.01 2.50 2.50
1 A 6.01 19.42 37.60
2A B 1.99 2.50 2.50
2 B 1.9 5.50 13.26
3 D 1.49 4.90 10.08
4 E 1.76 7.35 14.22
5 F 1.76 7.35 14.22
6 G 0.45 1.68 2.24
7 H 0.64 2.16 2.89

0.88 2.65 5.58

o0
—
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' | ~ STANDARD FORM SF-2
TIME OF CONCENTRATION

MASESTIC (TanGy ) .
JPACULATED BY _L LOVATO DATE _C_.2 0l to3 U+t
SUB-BASIN /OVERLAND | TRAVF. TIME - e CHECK FINAL REMARKS
DATA TIME (4) : ] (URBANIZED BASINS)| Z¢
DESIG:] Cg | AREA [LENGTM| SLOPE tL LenoTH sLope | veL. | 7, le =4 /1800+10
Ac Ft % ™ Ft % FPS | Min Ft Min Min
(1) (2) {3) (4) (8) (6} (n (8) (s) {10} { Q) (12) (13)
A losileol |3 | 2o00lz2r] 120 | 150|240 ]| 500750 | 4.7 727
B O-82 ] 1-99 — - - 300 1 2451 330] 211 | 380 12.1) 500 | U pn -
c Q.30 .o | GO _2.00' 9-981 300 | 223 | 270 1-35 | 360 {12.00 7-33
D o067 1149 | 4o 15.00 198 | 355 | 1-30 | 230 2.39 | 375 120G soo)use 0T 0
=3 0-85 - T6 - - - 200 2.001] 2901 1.18 200 RN s.00l use por
F 0-85 ] |- 76 ~ — - 200 2.00) 280 (-1 200 ! 5.000 e AT T
G o5 ] o045 ] s5 200) 625 1 i35 | oso| -so] I.so] 190 1. 0G 7.75
H Jod]oct] 56 | 200|625 | 160 | Voo 200] 133 ] 215 .19 7. 58
T O-6l ] O-88] 35 6-6T | 2.17 180 2.39 | 3201099 | 225 .25 F.00 f Use m ol Te. = »
J 0-88] o-28] - - - 230 14.00 ] 400 | ©0-96] 230 11-27 5.00 | vsg MinTe:5.0

STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA
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CALCULATED BY D LovaTo STANDARD FORM SF=3 . JOB NO

DATE B8-19-294 Rev i2-19-94 - PROJECT [fafTesyic (fan.
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STORM DRAINAGE SYSTEM DESIGN

STANDARD FORM SF=-3

JOB NO
PROJECT fhsoiir 2 CTAnL
DESIGN STORM 120 "

CHECKED BY
ik (RATIONAL METHOD PROCEDURE)

| DIRECT RUNOFF TOTAL RUNOFF [STREET| PIPE  |TRAVEL TIME |

BAsIN |z . ! ~ B B = |z REMARKS
|22 35 |5c (28| .el<c|. Ho Bl 2ol Son(talis |55 |8aley |E|5E| 2
we |EBIEZ|SE wEog (Mg NER N 205 |3 §§ §§ atjea | giigo|v2

(1 (2 1(3) §(a) 1(5) | (6) 1(7) | (8) [(9) I(tO) [ Fa | (3)[pa)iis)f06)f (i7)]| (1e) | (19} [(20}](21) {22
| NI VI P PP ISP P I yd

A A 6-01{-87 | 7.27]523] 8-05}40.10
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Consuiting Engineers Titie MATE"I;”' = -n‘\:l . Date 52.' ‘9’9’4 Job no.
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REPORT OF STORM SEWER SYSTEM DESIGN

- USING UDSEWER-MODEL July-2-1993
DEVELOPED
BY
JAMES C.¥Y. GUO ,PHD, PE
DEPARTMENT OF CIVIL ENGINEERING, UNIVERSITY OF COLORADC AT DENVER
IN COOPERATION WITH
URBAN DRAINAGE AND FLOOD CONTROL DISTRICT
DENVER, COLORADO

*%% EXECUTED BY Martin-Martin. . ... ueeeeceeeoernseneanonsenns e rerst e e eeseanaeaan
ON DATA 01-09-~1995 AT TIME 10:06:05

*** PROJECT TITLE

- MAJESTIC TANDY STORM LINE A

**% RETURN PERIOD OF FLOOD IS 5 YEARS

RAINFALL INTENSITY FORMULA IS GIVEN

.. ¥*%* SUMMARY OF SUBBASIN RUNOFF PREDICTIONS

o TIME OF CONCENTRATION

MANHCLE BASIN OVERLAND GUTTER BASIN RAIN I PEAK FPLOW
ID NUMBER AREA * C To (MIN) Tf (MIN) Tc (MIN) INCH/HR CFS8
1.00 1.80 0.00 0.00 0.00 4.75 8.55
2.00 6.00 0.00 0.00 0.00 4.75 28.49
.‘ 4.00 6.00 0.00 0.00 29.69 2.21 13.26
5.00 6.00 0.00 0.00 0.00 4.75 28.49
6.00 6.00 0.00 0.00 0.00 4.75 28.49
7.00 6.00 0.00 0.00 0.00 4.75 28.49
- §.00 6.00 0.00 0.00 14.43 3.24 19.42

THE SHORTEST DESIGN RAINFALL DURATION IS FIVE MINUTES

FOR RURAL AREA, BASIN TIME OF CONCENTRATION =>10 MINUTES
FOR URBAN AREA, BASIN TIME OF CONCENTRATION =>5 MINUTES
~ AT THE 18T DESIGN POINT, TC <=(10+TOTAL LENGTH/180) IN MINUTES
WHEN WEIGHTED RUNOFF COEFF=> .2 , THE BASIN IS CONSIDERED TO BE URBANIZED
WHEN TO+TF<>TC, IT INDICATES THE ABOVE DESIGN CRITERIA SUPERCEDES COMPUTATIONS



*** SUMMARY OF HYDRAULICS AT MANHOLES

" R T T = Y WY P T e ke N L W e A NS S A M . . - — —  ——— ——— Al R BAL Sk e TP T S

MANHOLE CNTRBTING RAINFALL RAINFALL  DESIGN GROUND WATER COMMENTS
ID NUMBER AREA * C DURATION INTENSITY PEAK FLOW ELEVATION ELEVATION
- MINUTES  INCH/HR CFS FEET FEET
1.00 0.00 0.00 0.00 29.90 11.60 8.21 OK
~ 2.00 0.00 29.87 0.00 29.90 17.76 9.15 OK
4.00 6.00 29.69 2.21 13.26 16.61 9.99 OK
5.00 0.00 15.44 0.00 21.92 19.49 9.92 OK
6.00 0.00 14.80 0.00 21.92 17.60 11.22 OK
- 7.00 0.00 14.56 0.00 21.92 16.07 11.77 OK
8.00 6.00 14.43 3.24 19.42 15.00 12.09 oK
OK MEANS WATER ELEVATION IS LOWER THAN GROUND ELEVATION
*** SUMMARY OF SEWER HYDRAULICS
NOTE: THE GIVEN FLOW DEPTH-TO-SEWER SIZE RATIO= .8
SEWER MAMHOLE NUMBER SEWER REQUIRED SUGGESTED EXISTING
ID NUMBER UPSTREAM DNSTREAM SHAPE DIA(HIGH) DIA(HIGH) DIA(HIGH) WIDTH
_ ID NO. ID NO. (IN) (FT) (IN) (FT) (IN) (FT) (FT)
21.00 2.00 1.00 ROUND 31.20 33.00 36.00 0.00
42.00 4.00 2.00 ROUND 23.00 24.00 24.00 0.00
- 52.00 5.00 2.00 ROUND 27.78 30.00 36.00 0.00
65.00 6.00 5.00 ROUND 27.78 30.00 36.00 0.00
76.00 7.00 6.00 ROUND 27.78 30.00 36.00 0.00
_ 87.00 8.00 7.00 ROUND 26.54 27.00 36.00 0.00
DIMENSION UNITS FOR ROUND AND ARCH SEWER ARE IN INCHES
~DIMENSION UNITS FOR BOX SEWER ARE IN FEET
REQUIRED DIAMETER WAS DETERMINED BY SEWER HYDRAULIC CAPACITY.
SUGGESTED DIAMETER WAS DETERMINED BY COMMERCIALLY AVAILABLE SIZE.
-~-FOR A NEW SEWER, FLOW WAS ANALYZED BY THE SUGGESTED SEWER SIZE; OTHERWISE,
EXISITNG SIZE WAS USED
SEWER DESIGN FLOW NORMAL NORAML CRITIC CRITIC FULL FROUDE COMMENT
ID FLOW Q FULL Q DEPTH VLCITY DEPTH VLCITY VLCITY NO.
~  NUMBER CFS CFS FEET FPS FEET FPS FPS
21.0 29.9 43.9 1.82 6.68 1.77 6.90 4.23 0.95 V-OK
42.0 13.3 14.9 1.47 5.36 1.31 13.74 4.22 0.80 V-OK
52.0 21.9 43.9 1.50 6.21 1.54 3.64 3.10 1.01 V-OK
65.0 21.9 43.9 1.50 6.21 1.54 6.02 3.10 1.01 V-0K
76.0 21.9 43.9 1.50 6.21 1.54 6.02 3.10 1.01 V-0OK
- 87.0 19.4 43.9 1.40 6.02 1.47 6.37 2.75 1.02 V-OK

FROUDE NUMBER=0 INDICATES THAT A PRESSURED FLOW OCCURS



SEWER SLOPE INVERT ELEVATION BURIED DEPTH COMMENTS

ID NUMBER UPSTREAM DNSTREAM UPSTREAM DNSTREAM
% (FT) (FT) (FT) (FT)
21.00 0.50 7.28 6.60 7.48 2.00 OK
42.00 0.50 7.67 7.39 6.94 8.38 OK
52.00 0.50 8.38 7.38 g.11 7.38 OK
65.00 0.50 9.68 8.48 4.92 8.01 OK
76.00 0.50 10.23 9.78 2.84 4.82 OK
87.00 0.50 10.57 10.34 1.43 2.73 NO

OK MEANS BURIED DEPTH IS GREATER THAN REQUIRED SOIL COVER OF 1.5 FEET

*%% SUMMARY OF HYDRAULIC GRADIENT LINE ALONG SEWERS

. p T - S A R M W N S T e M e . W TER TET SN W W TWR TR TER W W M mwh e ey e b A e v e e e M M N e S S ——————

SEWER SEWER SURCHARGED CROWN ELEVATION WATER ELEVATION FLOW
ID NUMBER LENGTH LENGTH UPSTREAM DNSTREAM UPSTREAM DNSTREAM CONDITION
FEET FEET FEET FEET FEET FEET

21.00 136.00 0.00 10.28 9.60 9.15 8.21 SUBCR
42.00 57.00 57.00 9.67 9.39 9.99 9.15 PRSS'ED
52.00 200.00 0.00 11.38 10.38 9.92 9.15 JUMP
65.00 240.00 0.00 12.68 11.48 11.22 9.92 JUMP
76.00 89.00 0.00 13.23 12.78 11.77 11.22 JUMP
87.00 47.00 0.00 13.57 13.34 12.09 11.77 JUMP

PRSS'ED=PRESSURED FLOW; JUMP=POSSIBLE HYDRAULIC JUMP; SUBCR=SUBCRITICAL FLOW

*** SUMMARY OF ENERGY GRADIENT LINE ALONG SEWERS

. T o —— A ——— S SR S S R Y W WP TEP W e T e v e e e e i Al A L M M S —— O — ————————— -

UPST MANHOLE SEWER JUNCTURE LOSSES DOWNST MANHOLE

SEWER MANHOLE ENERGY FRCTION BEND BEND LATERAL LATERAL MANHOLE ENERGY
ID NC ID NO. ELEV FT FT K COEF LOSS FT K COEF LOSS FT ID FT
21.0 2.00 9.43 1.15 0.05 0.01 0.05 0.05 1.00 8.21
4z2.0 4.00 10.26 0.23 1.25 0.35 0.05 0.26 2.00 9.43
52.0 5.00 10.06 0.36 0.05 0.01 0.05 0.27 2.00 9.43
65.0 6.00 11.36 1.15 0.05 0.01 0.05 0.14 5.00 10.06
76.0 7.00 11.91 0.22 1.25 0.19 0.05 0.14 6.00 11.36
87.0 8.00 12.20 0.00 1.25 0.15 0.05 0.14 7.00 11.91

BEND LOSS =BEND K* FLOWING FULL VHEAD IN SEWER.
LATERAL LOSS= OUTFLOW FULL VHEAD-JCT LOSS K*INFLOW FULL VHEAD
FRICTION L0OSS=0 MEANS IT IS NEGLIGIBLE OR POSSIBLE ERROR DUE TO JUMP.
FRICTION LOSS INCLUDES SEWER INVERT DROP AT MANHOLE
NOTICE: VHEAD DENOTES THE VELOCITY HEAD OF FULL FLOW CONDITION.
A MINIMUM JUCTION LOSS OF 0.05 FT WOULD BE INTRODUCED UNLESS LATERAL K



FRICTION LOSS WAS ESTIMATED BY BACKWATER CURVE COMPUTATIONS.

_**% SUMMARY OF EARTH EXCAVATION VOLUME FOR COST ESTIMATE.

THE TRENCH SIDE SLOPE = 1
~  MANHOLE GROUND INVERT MANHOLE
ID NUMBER ELEVATION ELEVATION HEIGHT
FT FT FT
1.00 11.60 6.60 5.00
2.00 17.76 7.28 10.48
4.00 16.61 7.67 8.94
- 5.00 19.49 8.38 11.11
6.00 17.60 9.68 7.92
7.00 16.07 10.23 5.84
e 8.00 15.00 10.57 4.43
SEWER UPST TRENCH WIDTH DNST TRENCH WIDTH TRENCH WALL
ID NUMBER ON GROUND AT INVERT ON GROUND AT INVERT LENGTH THICKNESS
FT FT FT FT FT INCHES
21.00 19.29 5.67 8.33 5.67 136.00 4.00
42.00 17.38 4.50 20.25 4.50 57.00 3.00
- 52.00 20.55 5.67 19.09 5.67 200.00 4.00
65.00 14.17 5.67 20.35 5.67 240.00 4.00
76.00 10.01 5.67 13.96 5.67 89.00 4.00
87.00 7.19 5.67 9.80 5.67 47.00 4.00

TOTAL EARTH VOLUME FOR SEWER TRENCHES
~SEWER FLOW LINE IS DETERMINED-BY THE USER

EARTH VOLUME WAS ESTIMATED
BOTTOM WIDTH=DIAMETER OR
B=ONE FEET WHEN

B=TWO FEET WHEN

IF BOTTOM WIDTH <MINIMUM

TO HAVE

= 2540.243 CUBIC YARDS

WIDTH OF SEWER + 2 * B
DIAMETER OR WIDTH <=48 INCHES
DIAMETER OR WIDTH >48 INCHES

WIDTH,

2

FT, THE MINIMUM WIDTH WAS USED.

— BACKFILL DEPTH UNDER SEWER WAS ASSUMED TO BE ONE FOOT
SEWER WALL THICKNESS=EQIVLNT DIAMATER IN INCH/12 +1 IN INCHES



CIRCULAR CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

December 21, 1994

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)..........iiiiennenns 29.9
Channel Bottom Slope (feet per foot).....v.iv i innnanne 0.0063
Manning s Roughness Coefficient (n-value)............... 0.0130
Channel Diameter (feet) ... ..t r ittt eennnnnnns 3.00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feeb) ... ...t iinn it iienntnnnnannan 1.61
Flow Velocity (feet per second)........ioee e rinnnnnais 7.72
Froude Number (Flow is Super-Critical)............ciuiaa. 1.196
Velocity Head (feet) ....i ittt i ennisnnsssnnnas 0.93
Energy Head (feet)...... ...ttt ieiinnsiiinsnnnnennnn 2.54
Cross-Sectional Area of Flow (square feet).............. 3.87
Top Width of Flow (feebt)...... ..., 2.99

CIRCULAR CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.5 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A complete program manual is available.




REPORT OF STORM SEWER SYSTEM DESIGN

- USING UDSEWER-MODEL July=-2-1993
DEVELOPED
BY
JAMES C.Y. GUO ,PHD, PE
DEPARTMENT OF CIVIL ENGINEERING, UNIVERSITY OF COLORADC AT DENVER
IN COOPERATION WITH
URBAN DRAINAGE AND FLOOD CONTROL DISTRICT
- DENVER, COLORADO

*%¥%* EXECUTED BY Martin-Martin. . ..ottt iieiioteesssoesensntoscsssonnnnans
ON DATA 01-09-1995 AT TIME 09:18:21

k%% DPROJECT TITLE

- MAJESTIC TANDY STORM LINE A

**%* RETURN PERIOD OF FLOOD IS 100 YEARS

RAINFALL INTENSITY FORMULA IS GIVEN

**%* SUMMARY OF SUBBASIN RUNOFF PREDICTIONS

= TIME OF CONCENTRATION

MANHOLE BASIN OVERLAND GUTTER BASIN RAIN I PEAK FLOW
ID NUMBER AREA * C To (MIN) Tf (MIN) Tc (MIN) INCH/HR CFS
1.00 6.00 0.00 0.00 0.00 4.75 28.49
2.00 6.00 0.00 0.00 0.00 4,75 28.49
4.00 6.00 0.00 0.00 29.69 2.21 13.26
- 5.00 6.00 0.00 0.00 0.00 4.75 28.49
6.00 6.00 0.00 0.00 0.00 4.75 28.49
7.00 6.00 0.00 0.00 0.00 4.75 28.49
- 8.00 6.00 0.00 0.00 5.00 6.27 37.60

THE SHCRTEST DESIGN RAINFALL DURATION IS FIVE MINUTES

FOR RURAL AREA, BASIN TIME OF CONCENTRATION =>10 MINUTES
FOR URBAN AREA, BASIN TIME OF CONCENTRATION =>5 MINUTES
-~ AT THE 18T DESIGN POINT, TC <=(10+TOTAL LENGTH/180) IN MINUTES
WHEN WEIGHTED RUNOFF COEFF=> .2 , THE BASIN IS5 CONSIDERED TO BE URBANIZED
WHEN TO+TF<>TC, IT INDICATES THE ABOVE DESIGN CRITERIA SUPERCEDES COMPUTATIONS



*%k%* SUMMARY OF HYDRAULICS AT MANHOLES

MANHOLE CNTRBTING
ID NUMBER AREA * C

RAINFALL RAINFALL
DURATION INTENSITY PEAK FLOW ELEVATION ELEVATION

MINUTES

INCH/HR

DES

WATER COMMENTS

.00

6.00

29.69
5.89
5.32
5.11
5.00

NO OOMNOO
o
o

.27

OK MEANS WATER ELEVATION IS5 LOWER THAN GROUND ELEVATION

_*** SUMMARY OF SEWER HYDRAULICS

IGN GROUND
CFS FEET
55.86 11.60
55.86 17.76
13.26 16.61
40.10 19.49
40.10 17.60
40.10 16.07
37.60 15.00

.8

NOTE: THE GIVEN FLOW DEPTH-TO-SEWER SIZE RATIO=

SEWER
ID NUMBER

MAMHOLE NUMBER
UPSTREAM DNSTREAM

ID

NO.

ID NO.

SEWER
SHAPE

REQUIRED SUGGESTED
DIA(HIGH) DIA(HIGH)

(IN)

(FT)

(IN)

(FT)

S R N R TE W TR W mmr v S e i e e S L M S WS R TR M M W e e W A M N R M A A A e e S S U O A o AR SN e S v e T T A M M A N

— R R R A R R R R T T e i b e A LR S A M A e N S A M M A A AN M b e Yy o e Sk e i R — ——

DIMENSION UNITS FOR ROUND AND ARCH SEWER ARE IN INCHES

T DIMENSION UNITS FOR BOX SEWER ARE IN FEET

REQUIRED DIAMETER WAS DETERMINED BY SEWER HYDRAULIC CAPACITY.
SUGGESTED DIAMETER WAS DETERMINED BY COMMERCIALLY AVAILABLE SIZE.
-~~FOR A NEW SEWER, FLOW WAS ANALYZED BY THE SUGGESTED SEWER SIZE; OTHERWISE,
EXISITNG SIZE WAS USED

e e e e e e e e e e e e e i s e o o o — — — — ———— - ———————— e, i it ik

SEWER
ID

DEST
FLOW

GN
Q

NORAML
VLCITY
FPS

CRI
DE
F

TIC
PTH
EET

CRITIC
VLCITY
FPS

F
VLC

FROUDE

FLOW NORMAL
FULL Q DEPTH
CFS FEET
43.9 3.00
14.9 1.47
43.9 2.25
43.9 2.25
43.9 2.25
43.9 2.14

NUMBER=0 INDICATES THAT A PRESSURED FLOW OCCURS

FEET
9.04 OK
9.09 OK
11.31 OK
12.20 OK
13.70 OK
15.17 OK
16.43 NO
EXTISTING
DIA(HIGH) WIDTH
(IN) (FT) (FT)
36.00 0.00
24.00 0.00
36.00 0.00
36.00 0.00
36.00 0.00
36.00 0.00
ULL FROUDE COMMENT
ITY NO.
FPS
.90 0.00 V-0OK
.22 0.80 V~-OK
.67 0.84 V-0OK
.67 0.84 V-0K
67 0.84 V-0OK
32 0.87 V-0OK



SEWER SLOPE INVERT ELEVATION BURIED DEPTH COMMENTS

ID NUMBER UPSTREAM DNSTREAM UPSTREAM DNSTREAM
_ % (FT) (FT) (FT) (FT)
21.00 0.50 7.28 6.60 7.48 2.00 OK
42.00 0.50 7.67 7.39 6.94 8.38 OK
. 52.00 .50 8.38 7.38 8.11 7.38 OK
65.00 0.50 9.68 8.48 4,92 8.01 OK
76.00 0.50 10.23 9,78 2.84 4,82 OK
— 87.00 0.50 10.57 10.34 1.43 2.73 NO

OK MEANS BURIED DEPTH IS GREATER THAN REQUIRED SOIL COVER OF 1.5 FEET

~%%% SUMMARY OF HYDRAULIC GRADIENT LINE ALONG SEWERS

——— T =t e A R M A M et S T T W MR ST TR T e e o e b b s el e o o e Sk Sl e o —

SEWER SEWER SURCHARGED CROWN ELEVATION WATER ELEVATICN FLOW

ID NUMBER LENGTH LENGTH UPSTREAM DNSTREAM UPSTREAM DNSTREAM CONDITION
FEET FEET FEET FEET FEET FEET

21.00 136.00 0.00 10.28 9.60 9.09 9.04 PRSS'ED

42.00 57.00 57.00 S9.67 9.39 11.31 9.09 PRSS'ED

— 52.00 200.00 30.36 11.38 10.38 12.20 9.09 SUBCR

65.00 240.00 240.00 12.68 11.48 13.70 12.20 PRSS'ED

76.00 89.00 89.00 13.23 12.78 15.17 13.70 PRSS'ED

87.00 47.00 47.00 13.57 13.34 16.43 15.17 PRSS'ED

PRSS'ED=PRESSURED FLOW; JUMP=POSSIBELE HYDRAULIC JUMP; SUBCR=SUBCRITICAL FLOW

__*%% SUMMARY OF ENERGY GRADIENT LINE ALONG SEWERS

e e o e e e e e e e e T R T e T A R R S S S R TR T TR S e e A A L A L —————— T ————— " -~

- UPST MANHOLE SEWER JUNCTURE LOSSES DOWNST MANHOLE
SEWER MANHCLE ENERGY FRCTION BEND BEND LATERAL LATERAL MANHOLE ENERGY

ID NCO 1ID NO. ELEV FT FT K COEF LOSS FT K COEF I0OSS FT ID FT
21.0 2.00 10.06 0.92 0.05 0.05 0.05 0.05 1.00 9.04
42.0 4.00 11.59 0.23 1.25 0.35 0.05 0.96 2.00 10.06
52.0 5.00 12.70 1.67 0.05 0.02 0.05 0.94 2.00 10.06
- 65.0 6.00 14.20 1.00 0.05 0.02 0.05 0.47 5.00 12.70
76.0 7.00 15.67 0.37 1.25 0.62 0.05 0.47 6.00 14.20
37.0 8.00 16.87 0.17 1.25 0.55 0.05 0.48 7.00 15.67

BEND LOSS =BEND K#* FLOWING FULL VHEAD IN SEWER.
LATERAL LOSS= OUTFLOW FULL VHEAD-JCT LOSS K*INFLOW FULL VHEAD
FRICTION LOSS=0 MEANS IT IS NEGLIGIBLE OR POSSIBLE ERROR DUE TO JUMP.
FRICTION LOSS INCLUDES SEWER INVERT DROP AT MANHOLE
NOTICE: VHEAD DENOTES THE VELOCITY HEAD OF FULL FLOW CONDITION.
A MINIMUM JUCTION LOSS OF 0.05 FT WOULD BE INTRCDUCED UNLESS LATERAL K



FRICTION LOSS WAS ESTIMATED BY BACKWATER CURVE COMPUTATIONS.

*** SUMMARY OF EARTH EXCAVATION VOLUME FOR COST ESTIMATE.

THE TRENCH SIDE SLOPE = 1
—~ MANHOLE  GROUND INVERT MANHOLE
ID NUMBER ELEVATION ELEVATION HEIGHT
FT FT FT
- 1.00 11.60 6.60 5.00
2.00 17.76 7.28 10.48
4.00 16.61 7.67 8.94
- 5.00 19.49 8.38 11.11
6.00 17.60 9.68 7.92
7.00 16.07 10.23 5.84
- 8.00 15.00 10.57 4.43
- SEWER UPST TRENCH WIDTH DNST TRENCH WIDTH TRENCH WALL EARTH
ID NUMBER ON GROUND AT INVERT ON GROUND AT INVERT LENGTH THICKNESS VOLUME
FT FT FT FT FT INCHES CUBIC YD
21.00 19.29 5.67 8.33 5.67 136.00 4.00 370.9
42.00 17.38 4.50 20.25 4.50 57.00 3.00 210.5
_ 52.00 20.55 5.67 19.09 5.67 200.00 4.00 865.1
' 65.00 14.17 5.67 20.35 5.67 240.00 4.00 847.2
76.00 10.01 5.67 13.96 5.67 89.00 4.00 182.4
87.00 7.19 5.67 9.80 5.67 47.00 4.00 64.2
TOTAL EARTH VOLUME FOR SEWER TRENCHES = 2540.243 CUBIC YARDS

__SEWER FLOW LINE IS DETERMINED.BY THE USER

EARTH VOLUME WAS ESTIMATED TO HAVE
BOTTOM WIDTH=DIAMETER CR WIDTH OF SEWER + 2 * B
- B=ONE FEET WHEN DIAMETER OR WIDTH <=48 INCHES
B=TWO FEET WHEN DIAMETER OR WIDTH >48 INCHES
IF BOTTOM WIDTH <MINIMUM WIDTH, 2 FT, THE MINIMUM WIDTH WAS USED.
- BACKFILL DEPTH UNDER SEWER WAS ASSUMED TO BE ONE FOOT
SEWER WALL THICKNESS=EQIVINT DIAMATER IN INCH/12 +1 IN INCHES



CIRCULAR CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

December 21, 1994

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second).......veevvvvennnonsss 55.6
Channel Bottom Slope (feet per foot)..........vcuue.nn . 0.0063
Manning s Roughness Coefficient (n-value)..........o.... 0.0130
Channel Diameter (feelf).....t ittt eneinennsnonnsss 3.00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet) ...ttt inintieeiinteeentestossstnnsas 2.44
Flow Velocity (feet per second) .....ccieiiiiiivesvinronn - 9.04
Froude Number (Flow is Sub-Critical).......ceeeuiivuann. 0.983
Velocity Head (feet).... it iiitnrorsnosansaanssnanasns 1.27
Energy Head (feet) .. ..t iinrnatrieesenannninnsnnns 3.71
Cross—-Sectional Area of Flow (square feet).............. 6.15
Top Width of Flow (feet).....cuviiiiiiiiiiiinnnennnas 2.34

CIRCULAR CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.5 (c¢) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A complete program manual is available.



REPORT OF STORM SEWER SYSTEM DESIGN

- USING UDSEWER-MODEL July-2-1993
DEVELOPED
BY
— JAMES C.Y. GUO ,PHD, PE
DEPARTMENT OF CIVIL ENGINEERING, UNIVERSITY OF COLORADO AT DENVER
IN COOPERATION WITH
URBAN DRAINAGE AND FLOOD CONTROL DISTRICT
o DENVER, COLORADO
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*k%k EXECUTED BY Martin=Martllle e o o oo e v o v seeersoseeneceneesesssnnssnssosossanesnsans
ON DATA 12-21-1994 AT TIME 09:57:20

*** PROJECT TITLE

- MAJESTIC TANDY STORM LINE B

*%% RETURN PERIOD OF FLOOD IS 5 YEARS

RAINFALL INTENSITY FORMULA IS GIVEN

k%% SUMMARY OF SUBBASIN RUNOFF PREDICTIONS

—— = A M S S S T e G A S TE T W A S S AN M e T T e e e e A i i A ok S

- TIME OF CONCENTRATION

MANHOLE BASIN OVERLAND GUTTER BASIN RAIN I PEAK FLOW
ID NUMBER AREA * C To (MIN) Tf (MIN} Tc (MIN) INCH/HR CFS
1.00 6.00 0.00 0.00 0.00 4.75 28.49
2.00 6.00 0.00 0.00 0.00 4.75 28.49
n 3.00 6.00 0.00 0.00 0.00 4.75 28.49
4,00 6.00 0.00 0.00 330.21 0.41 2.45
5.00 6.00 0.00 0.00 0.00 4.75 28.49
6.00 6.00 0.00 0.00 330.21 0.41 2.45
- 7.00 6.00 0.00 0.00 0.00 4.75 28.49
8.00 6.00 0.00 0.00 0.00 4.75 28.49
2.00 6.00 0.00 6.00 0.00 4.75 28.49
- 10.00 6.00 0.00 0.00 297.89 0.44 2.65
11.00 6,00 0.00 0.00 0.00 4.75 28.49
12.00 6.00 0.00 0.00 0.00 4.75 28.49
13.00 6.00 0.00 0.00 0.00 4.75 28.49
14.00 6.00 0.00 0.00 0.00 4.75 28.49
15.00 6.00 0.00 0.00 479.73 0.31 1.84
l16.00 6.00 0.00 0.00 479.73 0.31 1.84



17.

00

5.00

0.00

0.00

53

9.82

“"THE SHORTEST DESIGN RAINFALL DURATION IS FIVE MINUTES

0.28

—~FOR RURAL AREA, BASIN TIME OF CONCENTRATION =>10 MINUTES
FOR URBAN AREA, BASIN TIME OF CONCENTRATION =>5 MINUTES
AT THE 1ST DESIGN POINT, TC <=(10+TOTAL LENGTH/180) IN MINUTES

WHEN WEIGHTED RUNOFF COEFF=>

1.68

» , THE BASIN IS CONSIDERED TC BE URBANIZED
WHEN TO+TF<>TC, IT INDICATES THE ABOVE DESIGN CRITERIA SUPERCEDES COMPUTATIONS

*%%* SUMMARY OF HYDRAULICS AT MANHOLES
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MANHOLE CNTRBTING
ID NUMBER AREA * C

RAINFALL RAINFALL
DURATION INTENSITY PEAK FLOW ELEVATION ELEVATION

MINUTES

TNCH/HR

WATER COMMENTS
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17.
OK MEANS WATER ELEVATION

k%% SUMMARY OF SEWER HYDRAULICS

00

AN OOODOORMROOCHRONNO OO
o
Q

.00

0.00
544.03
330.65
330.21
330.34
330.21
543.43
542.87
542.15
297.89
541.85
541.43
541.12
540.82
479.73
479.73
539.82

OO0 O00O0OO0OCOOO00OO0O0OOC0C
o
o

.28

DESIGN GROUND
CFS FEET
26.10 13.40
49,23 17.30
7.35 21.850
2.45 21.35
4.90 24.67
2.45 24.65
18.75 16.20
13.85 18.69
13.85 22.63
2.65 16.95
11.20 19.00
11.20 22.36
7.52 22.67
5.36 23.54
1.84 26.00
1.84 26.00
1.68 23.29

NOTE: THE GIVEN FLOW DEPTH-TO-SEWER SIZE RATIO=

IS LOWER THAN GROUND ELEVATION

e e e s . — S S e S i A T —— A W D W SR S R R W R e e v e il L L VNS SEL SEL SN NS N N S SN NN N N TW RN TN T T W N A e W R —

MAMHOLE NUMBER

SEWER
ID NUMBER

UPSTREAM DNSTREAM

ID NO.

ID NO.

SEWER
SHAPE

REQUIRED SUGGESTED

DIA(HIGH) DIA(HIGH) DIA(HIGH)
{IN) (FT)

(IN)

(FT)

FEET
9.95 OK
11.23 OK
15.86 OK
18.61 OK
18.07 OK
18.89 OK
12.78 OK
13.11 OK
14.21 OK
14.29 OK
14.90 OK
15.06 OK
16.18 OK
16.54 OK
16.82 OK
16.67 OK
17.95 OK
EXISTING
WIDTH
(IN) (FT) (FT)
36.00 0.00
18.00 0.00
18.00 0.00
18.00 0.00
18.00 0.00
36.00 0.00
30.00 0.00
30.00 0.00
24.00 0.00



119.

1211.

- 1312.
1413.
1514.

- 1614.
1714.

00
00
00
00
00
00
00

11.
12.
13.
1l4.
15.
16.
17.

00
00
00
00
00
00
00

3.
11.
12.
13.
14.
14.

14

00
00
030)
00
00
00
.00

ROUND
ROUND
ROUND
ROUND
ROUND
ROUND
ROUND

21.
21.
18.

16

10.
10.

59
59
60
.38
97
97
.78

24.
24.
21.
18.
1s.
18.
18.

“™DIMENSION UNITS FOR ROUND AND ARCH SEWER ARE IN INCHES
DIMENSION UNITS FOR BOX SEWER ARE IN FEET
REQUIRED DIAMETER WAS DETERMINED BY SEWER HYDRAULIC CAPACITY.

-~SUGGESTED DIAMETER WAS DETERMINED BY COMMERCIALLY AVAILABLE SIZE.
FOR A NEW SEWER, FLOW WAS ANALYZED BY THE SUGGESTED SEWER SIZE; OTHERWISE,
EXISITNG SIZE WAS USED

00
00
00
00
00
00
00

24.
24,
24.
24.
15.
18.
24.

00
00
00
00
00
00
00

OO OO0

.00
.00
.00
.00
.00
.00
.00
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SEWER  DESIGN FLOW NORMAL NORAML CRITIC CRITIC FULL FROUDE
- ID FLOW Q FULL Q DEPTH VLCITY DEPTH VLCITY VLCITY NO.
NUMBER CFS CFS FEET FPS FEET FPS FPS
. 21.0 49.2 43.9 3.00 6.96 2.29 4.52 6.96 0.00
32.0 7.3 21.4 0.61 10.99 1.06  36.80 4.16 2.87
43.0 2.5 13.7 0.43 5.86 0.61 10.86 1.39 1.86
53.0 4.9 13.8 0.62 7.15 0.85 2.37 2.77 1.85
- 65.0 2.5 13.8 0.43 5.90 0.61 7.24 1.39 1.88
72.0 18.8 43.9 1.37 5.97 1.39 0.76 2.65 1.03
87.0 13.9 30.8 1.18 6.10 1.28 7.43 2.82 1.13
- 98.0 13.9 27.0 1.27 5.54 1.28 5.49 2.82 0.98
109.0 2.7 14.9 0.57 3.58 0.59 17.71 0.84 0.99
119.0 11.2 14.9 1.29 5.21 1.20 1.35 3.57 0.87
1211.0 11.2 14.9 1.29 5.21 1.20 5.71 3.57 0.87
- 1312.0 7.5 14.9 1.01 4.75 1.00 7.11 2.39 0.94
1413.0 5.4 14.9 0.83 4.35 0.84 6.05 1.71 0.97
1514.0 1.8 4.3 0.57 3.34 0.55 10.41 1.50 0.89
—~ 1614.0 1.8 6.9 0.53 3.31 0.53 3.32 1.04 0.94
1714.0 1.7 18.5 0.41 3.66 0.49 3.06 0.53 1.21
__FROUDE NUMBER=0 INDICATES THAT A PRESSURED FLOW OCCURS
~  SEWER SLOPE INVERT ELEVATION BURIED DEPTH COMMENTS
ID NUMBER UPSTREAM DNSTREAM UPSTREAM DNSTREAM
% (FT) (FT) (FT) (FT)
21.00 0.50 8.60 8.40 5.70 2.00 OK
32.00 4.80 14.80 8.80 5.20 7.00 OK
43.00 1.96 18.00 15.02 1.85 4.98 OK
- 53.00 2.00 17.22 15.00 5.95 5.00 OK
65.00 2.00 18.28 17.42 4.87 5.75 OK
72.00 0.50 9.88 8.81 3.32 5.49 OK
87.00 0.65 11.42 10.09 4.77 3.61 OK
98.00 0.50 12.82 11.62 7.31 4.57 OK
109.00 0.50 13.45 12.99 1.50 7.63 OK
119.00 0.50 13.48 13.02 3.52 7.61 OK
1211.00 0.50 14.34 13.68 6.02 3.32 OK
1312.00 0.50 14.98 14.54 5.69 5.82 OK
1413.00 0.50 15.57 15.18 5.97 5.49 OK



1514.
15614,
- 1714.

00
00
00

0
0
0

.50
.50
.77

16.20
16.10
17.46

OK MEANS BURIED DEPTH IS GREATE

“x*x SUMMARY OF HYDRAULIC

15.77
15.77
15.77

R THAN REQUIRED SOIL COVER

8.
8.
3.

55
40
83

GRADIENT LINE ALONG SEWERS

6

5

.52
6.
.77

27

1.

OK
OK
OK

5 FEET
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SEWER SURCHARGED

SEWER

ID NUMBER

98.

109.

- 119.
1211.
1312.

. 1413,
1514.
1614.
1714.

PRSS 'ED=PRESSURED

_ *** SUMMARY OF ENERGY GRADIENT LINE ALONG SEWERS

00

LENGTH

FE

91.
g2.
133.
87,
78.
86.
66.

220

ET

.00

LENGTH
FEET

CROWN ELEVATION

FEET

FLOW; JUMP=POSSIBLE HY

-

DRAULIC

WATER ELEVATION
UPSTREAM DNSTREAM UPSTREAM DNSTREAM CONDITION
FEET
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FEET

FLOW

FEET

9.95 PRSS'ED
11.23 JUMP
15.86 JUMP
15.86 JUMP
18.07 JUMP
11.23 JUMP
12.78 JUMP
13.11 SUBCR
14.21 SUBCR
14.21 SUBCR
14.90 SUBCR
15.06 SUBCR
16.18 SUBCR
16.54 SUBCR
16.54 SUBCR
16.54 JUMP

JUMP; SUBCR=SUBCRITICAL FLOW
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UPST MANHOLE SEWER

SEWER MANHOLE
ID NO. E

ID NO

§

8 s]

~J]
COO0OO0OCc00000QO00

ENERGY FRCTION

LEV

FT

FT

JUNCTURE LOSSES

[sNoNeRoNeNeoNolNeleNeRe

OO0 OOCO0OO0O0OO0O0

FT

DOWNST MANHOLE
BEND LATERAL LATERAL MANHOLE ENERGY
LOSS FT K COEF LOSS
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ID

FT



1514.0 15.00  16.85 0.22 0.05 0.00 0.05 0.04 14.00  16.59
1614.0 16.00 16.69 0.06 0.05 0.00 0.05 0.04 14.00  15.59
=~ 1714.0 17.00 17.96 1.32 1.25 0.01 0.05 0.04 14.00 16.59

BEND LOSS =BEND K* FLOWING FULL VHEAD IN SEWER.
.. LATERAL LOSS= QUTFLOW FULL VHEAD-JCT LOSS K*INFLOW FULL VHEAD
FRICTION LOSS=0 MEANS IT IS NEGLIGIBLE OR POSSIBLE ERROR DUE TO JUMP.
FRICTION LOSS INCLUDES SEWER INVERT DROP AT MANHOLE
NOTICE: VHEAD DENOTES THE VELOCITY HEAD OF FULL FLOW CONDITION.
A MINIMUM JUCTION LOSS OF 0.05 FT WOULD BE INTRODUCED UNLESS LATERAL K
FRICTION LOSS WAS ESTIMATED BY BACKWATER CURVE COMPUTATIONS.

_**%x SUMMARY OF EARTH EXCAVATION VOLUME FOR COST ESTIMATE.

THE TRENCH SIDE SIQPE = 1
= MANHOLE GROUND INVERT MANHOLE
ID NUMBER ELEVATICN ELEVATION HEIGHT
FT FT FT
1.00 13.40 8.40 5.00
2.00 17.30 8.60 8.70
3.00 21.50 14.80 6.70
- 4.00 21.35 18.00 3.35
5.00 24.67 17.22 7.45
6.00 24.65 18.28 6.37
..... 7.00 16.20 9.88 6.32
8,00 18.68% 11.42 7.27
9.00 22.63 12.82 9.81
106.00 16.95 13.45 3.50
- 11.00 19.00 13.48 5.52
12.00 22.36 14.34 8.02
13.00 22.67 14.98 7.69
- 14.00 23.54 15.57 7.97
15.00 26.00 16.20 9.80
16.00 26.00 16.10 9.90
17.00 23.29 17.46 5.83
o SEWER UPST TRENCH WIDTH DNST TRENCH WIDTH TRENCH WALL EARTH
ID NUMBER ON GROUND AT INVERT ON GROUND AT INVERT LENGTH THICKNESS VOLUME
FT FT FT FT PT INCHES CUBIC YD
21.00 15.73 5.67 8.33 5.67 40.00 4,00 86.0
32.00 13.48 3.92 17.08 3.92 125.00 2.50 309.2
43.00 6.78 3.92 13.04 3.92 152.00 2.50 194.8
- 53.00 14.98 3.92 13.08 3.92 111.00 2.50 234.5
65,00 12.82 3.92 14.58 3.92 43.00 2.50 87.2
72.00 10.97 5.67 15.32 5.67 215.00 4.00 500.2
87.00 13.46 5.08 11.14 5.08 205,00 3.50 398.2
98.00 18.54 5.08 13.06 5.08 240.00 3.50 698.3
109.00 6.50 4.50 18.77 4.50 21.00 3.00 202.2
119.00 10.54 4.50 18.72 4.50 92.00 3.00 233.0
1211.00 15.54 4.50 10.15 4.50 133.00 3.00 264.8
1212.00 14.88 4.50 15.13 4.50 87.00 3.00 215.8
1413.00 15.44 4.50 14.48 4.50 78.00 3.00 192.7



1514.00 19.97 3.63 15.92 3.63 86.00 2.25

1614.00 19.88 3.92 15.62 3.92 66.00 2.50
- 1714.00 11.16 4.50 15.05 4.50 220.00 3.00
_TOTAL EARTH VOLUME FOR SEWER TRENCHES = 4555.006 CUBIC YARDS

SEWER FLOW LINE IS DETERMINED BY THE USER

EARTH VOLUME WAS ESTIMATED TO HAVE
"  BOTTOM WIDTH=DIAMETER OR WIDTH OF SEWER + 2 * B
B=ONE FEET WHEN DIAMETER OR WIDTH <=48 INCHES
B=TWO FEET WHEN DIAMETER OR WIDTH >48 INCHES

- IF BOTTOM WIDTH <MINIMUM WIDTH, 2 FT, THE MINIMUM WIDTH WAS USED.

BACKFILL DEPTH UNDER SEWER WAS ASSUMED TO BE ONE FOOT
SEWER WALL THICKNESS=EQIVLNT DIAMATER IN INCH/12 +1 IN INCHES

279.6
213.9
444.6



CIRCULAR CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

December 21, 1994

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)...... ..o iiveeeennnnns 26.1

'" Channel Bottom Slope (feet per foot)......iiiiiiiivnaen 0.0050
Manning s Roughness Coefficient (n-value)............... 0.0130
Channel Diameter (feet) ..... .ttt nnnnnsarnonss 3.00

PROGRAM RESULTS:

- DESCRIPTIOCN VALUE
Normal Depth (feet) ...ttt ittt ereieinenas 1.55

- Flow Velocity (feet per second)...... ..o eiiivonorveeenn 7.10
Froude Number (Flow is Super-Critical).....iveevvevonsnen 1.131
Velocity Head (feet).....v ittt iennneneneenns 0.78
Energy Head (feel)..... ot 2.33
Cross-Sectional Area of Flow (square feet)......coevuvn 3.67
Top Width of Flow (feet)..... ..ot 3.00

CIRCULAR CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.5 (c) 1986
Dodson & Associates, Inc., 7015 W. Tldwell #107, Houston, TX 77092
(713) 895-8322. A complete program manual is available.



REPORT OF STORM SEWER SYSTEM DESIGN

- USING UDSEWER-MODEL July-2-1993
DEVELOPED
BY
- JAMES C.Y. GUO ,PHD, PE
DEPARTMENT OF CIVIL ENGINEERING, UNIVERSITY OF COLORADO AT DENVER
IN COOPERATION WITH
URBAN DRAINAGE AND FLOOD CONTROL DISTRICT

- DENVER, COLORADO

**k% EXECUTED BY Martin-Martin......c.cceeeerieeevoeeasssssssasennssosssnssssasssoses
ON DATA 12-21-1994 AT TIME 09:41:32

*%* PROJECT TITLE

- MAJESTIC TANDY STORM LINE B

*%% RETURN PERIOD OF FLOOD IS 100 YEARS

RAINFALL INTENSITY FORMULA IS GIVEN

.. *** SUMMARY OF SUBBASIN RUNOFF PREDICTIONS

e A . e A . P e e R GER M N W e e W e A S e i S A S L S T T W W W TR TI TR e ei ke o il e s

TIME OF CONCENTRATION

MANHOLE  BASIN OVERLAND  GUTTER BASIN RAIN I PEAK FLOW
ID NUMBER AREA * C To (MIN) Tf (MIN) Tc (MIN)  INCH/HR CFS
1.00 6.00 0.00 0.00 0.00 4.75 28.49
2.00 6.00 0.00 0.00 0.00 4.7% 28.49
B 3.00 6.00 0.00 0.00 0.00 4.75 28.49
4.00 6.00 0.00 0.00 136.93 0.79 4.74
5.00 6.00 0.00 0.00 0.00 4.75 28,49
6.00 6.00 0.00 0.00 136.93 0.79 4.74
- 7.00 6.00 0.00 0.00 0.00 4.75 28.49
8.00 6.00 0.00 0.00 0.00 4.75 28.49
9.00 6.00 0.00 0.00 0.00 4.75 28.49
- 10.00 6.00 0.00 0.00 109.39 0.93 5.58
11.00 6.00 0.00 0.00 0.00 4.75 28.49
12.00 6.00 0.00 0.00 0.00 4.75 28.49
13.00 6.00 0.00 0.00 0.00 4.75 28.49
- 14.00 6.00 0.00 0.00 0.00 4.75 28.49
15.00 6.00 0.00 0.00 201.49 0.59 3.56
16.00 6.00 0.00 0.00 202.25 0.59 3.55
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.00

6.

00 0.

00

0.00

37

1.30

~THE SHORTEST DESIGN RAINFALL DURATION IS5 FIVE MINUTES

_.FOR RURAL AREA, BASIN TIME OF CONCENTRATION
FOR URBAN AREA, BASIN TIME OF CONCENTRATION

=>10 MINUTES
=>5 MINUTES

0.37

AT THE 1ST DESIGN POINT, TC <=(10+TOTAL LENGTH/180) IN MINUTES

WHEN WEIGHTED RUNOFF COEFF=>
"WHEN TO+TF<>TC,

IT INDICATES

, THE BASIN IS CONSIDERED TO BE URBANIZED
THE ABOVE DESIGN CRITERIA SUPERCEDES CCMPUTATIONS

*** SUMMARY OF HYDRAULICS AT MANHOLES

WATER COMMENTS

MANHOLE CNTRBTING
ID NUMBER AREA * C

RAINFALL RAINFALL
DURATION INTENSITY PEAK FLOW ELEVATION ELEVATION

INCH/HR
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17.

00

MINUTES
0.00 0.00
0.00 375.02
0.00 137.29
6.00 136.93
0.00 137.03
6.00 136.93
0.00 374.50
0.00 374.01
0.00 373.37
6.00 109.39
0.00 373.12
0.00 372.76
0.00 372.48
0.00 372.22
6.00 201.49
6.00 202.25%
6.00 371.30

OK MEANS WATER ELEVATION IS

*x* SUMMARY OF SEWER HYDRAULICS

0.59
0.37

DESIGN GROUND
CFS FEET
49.23 13.40
49.23 17.30
14.22 21.50
4.74 21.35
9.48 24.67
4.74 24.65
35.01 16.20
24.93 18.69
24.93 22.63
5.58 16.95
19.35 19.00
19.35 22.36
16.46 22.67
9.35 23.54
3.56 26.00
3.55 26.00
2.24 23.29

LOWER THAN GROUND ELEVATION

NOTE: THE GIVEN FLOW DEPTH-TO-SEWER SIZE RATIO=

e e Y —— o — i A . . - T T v ek L S S T S W e T e SR S S L M A TE M A WA W W S e e S

SE

WER

ID NUMBER

MAMHOLE NUMBER

UPSTREAM DNSTREAM

SEWER
SHAPE

REQUIRED SUGGESTED

DIA(HIGH) DIA(HIGH) DIA(HIGH)

(IN)

(FT)

(IN)

(FT)

e e e A . o —— —— G T v e ek N S W W e — . AT T T W WY TEN W e e e S M M S M W e M W S e A M e e e aa ae

ID NO. ID NO.
2.00 1.00
3.00 2.00
4.00 3.00
5.00 3.00
6.00 5.00
7.00 2.00
8.00 7.00
9.00 8.00

10.00 9.00

FEET
11.00 OK
11.15 OK
16.16 OK
18.84 OK
19.09 OK
20.11 OK
13.58 OK
15.30 OK
16.72 OK
17.45 NO
17.71 OK
19.42 OK
20.70 OK
21.74 OK
22.18 OK
22.04 OK
22.04 OK
EXISTING
WIDTH
(IN) (FT) (FT)
36.00 0.00
18.00 0.00
18.00 0.00
18.00 0.00
18.00 0.00
36.00 0.00
30.00 0.00
30.00 0.00
24.00 0.00



119.
1211.
1312.
1413.

1514

- 1614.
1714.

00
00
00
00
.00
00
Qo

11.
12.
13.
14.
15.
16.
17.

o0
00
00
00
00
00
00

9.
11.
12.
13.
14.
14.
14.

00
00
00
00
00
00
00

ROUND
ROUND
ROUND
ROUND
ROUND
ROUND
ROUND

26.
26.
24.
20.
14.
14.
10.

51
51
95
18
05
03
89

27.
27.
27,
21.
18.
18.
18.

"DIMENSION UNITS FOR ROUND AND ARCH SEWER ARE IN INCHES

DIMENSION UNITS FOR BOX SEWER ARE IN FEET

00
00
00
00
00
00
00

REQUIRED DIAMETER WAS DETERMINED BY SEWER HYDRAULIC CAPACITY.
~SUGGESTED DIAMETER WAS DETERMINED BY COMMERCIALLY AVAILABLE SIZE.
FOR A NEW SEWER, FLOW WAS ANALYZED BY THE SUGGESTED SEWER SIZE; OTHERWISE,
EXISITNG SIZE WAS USED

24
24
24
24
15

18.
24.

.00
.00
.00
.00
.00
00
00

OO0 QOO0

.00
.00
.00
.00
.00
.00
.00

SEWER  DESIGN FLOW NORMAL NORAML CRITIC CRITIC FULL FROUDE
- ID FLOW Q FULL @ DEPTH VLCITY DEPTH VLCITY VLCITY NO.
NUMBER CFS CFS FEET FPS FEET FPS FPS
. 21.0 49.2 43.9 3.00 6.96 2.29 8.52 6.96 0.00
32.0 14.2 21.4 0.89 12.97 1.36 29.16 8.05 2.65
43.0 4.7 13.7 0.61 7.04 0.84 14.01 2.68 1.84
3 53.0 9.5 13.8 0.91 8.43 1.19 3.16 5.36 1.70
65.0 4.7 13.8 0.61 7.09 0.84 9.34 2.68  1.85
72.0 35.0 43.9 2.02 6.90 1.92 0.99 4.95 0.90
87.0 24.9 30.8 1.71 6.98 1.70 9.86 5.08 0.99
- 98.0 24.9 27.0 1.90 6.24 1.70 7.02 5.08 0.81
109.0 5.6 14.9 0.85 4.40 0.85 19.63 1.78 0.97
119.0 19.4 14.9 2.00 6.16 1.58 2.10 6.16 0.00
. 1211.0 19.4 14.9 2.00 6.16 1.58 7.27 6.16 0.00
1312.0 16.5 14.9 2.00 5.24 1.46 7.86 5.24 0.00
1413.0 9.4 14.9 1.15 5.01 1.10 9.33 2.98 0.91
1514.0 3.6 4.3 0.87 3.88 .76  11.99 2.90 0.76
=~ 1614.0 3.6 6.9 0.76 3.94 0.74 4.08 2.01 0.90
1714.0 2.2 18.5 0.47 3.98 0.56 4.90 0.71 1.22
_FROUDE NUMBER=0 INDICATES THAT A PRESSURED FLOW OCCURS
SEWER SLOPE INVERT ELEVATION BURIED DEPTH COMMENTS
ID NUMBER UPSTREAM DNSTREAM UPSTREAM DNSTREAM
$ (FT) (FT) (FT) (FT)
21.00 0.50 8.60 8.40 5.70 2.00 OK
32.00 4.80 14.80 8.80 5.20 7.00 OK
~ 43.00 1.96 18.00 15.02 1.85 4.98 OK
53.00 2.00 17.22 15.00 5.95 5.00 oK
65.00 2.00 18.28 17.42 4.87 5.75 OK
72.00 0.50 9.88 8.81 3.32 5.49 OK
- 87.00 0.65 11.42 10.09 4.77 3.61 OK
98.00 0.50 12.82 11.62 7.31 4.57 OK
109.00 0.50 13.45 12.99 1.50 7.63 OK
~ 119.00 0.50 13.48 13.02 3.52 7.61 OK
1211.00 0.50 14.34 13.68 6.02 3.32 OK
1312.00 0.50 14.98 14.54 5.69 5.82 OK
1413.00 0.50 15.57 15.18 5,97 5.49 OK



1514.060 0.50 16.20 15.77 8.55 6.52 0K
1614.00 0.50 16.10 15.77 8.40 6.27 0K
- 1714.00 0.77 17.46 15.77 3.83 5.77 OK

OK MEANS BURIED DEPTH IS GREATER THAN REQUIRED SOIL COVER OF 1.5 FEET

T *%% SUMMARY OF HYDRAULIC GRADIENT LINE ALONG SEWERS

SEWER SEWER SURCHARGED CROWN ELEVATION WATER ELEVATION FLOW

ID NUMBER LENGTH LENGTH UPSTREAM DNSTREAM UPSTREAM DNSTREAM CONDITION

- FEET FEET . FEET FEET FEET FEET

21.00 40.00 0.00 11.60 11.490 11.15 11.00 PRSS'ED

32.00 125.00 28.15 16.30 10.30 16.1¢6 11.15 JUMP

- 43.00 152.00 85.59 19.50 16.52 18.84 1l6.16 JUMP
53.00 111.00 88.26 18.72 16.50 19.09 16,16 JUMP

65.00 43.00 43.00 18.78 18.92 20.11 19.09 PRSS'ED

—_ 72.00 215.00 94.11 12.88 11.81 13.58 11.15 SUBCR
87.00 205.00 205,00 13.92 12.59 15.30 13.58 PRSS'ED

98.00 240.00 240.00 15.32 14.12 16.72 15.30 PRSS'ED
109.00 91.00 91.00 15.45 14.99 17.54 16.72 PRSS'ED

- 119.00 92.00 92.00 15.48 15.02 17.71 16.72 PRSS'ED
1211.00 133.00 133.00 16.34 15.68 19.42 17.71 PRSS'ED
1312.00 87.00 87.00 16.98 16.54 20.70 19.42 PRSS'ED

- 1413.00 78.00 78.00 17.57 17.18 21.74 20.70 PRSS'ED
1514.00 86.00 86.00 17.45 17.02 22.18 21.74 PRSS'ED
1614.00 66.00 66.00 17.60 17.27 22.04 21.74 PRSS'ED
1714.00 220.00 220.00 19.46 17.77 22.04 21.74 PRSS'ED

PRSS'ED=PRESSURED FLOW; JUMP=POSSIBLE HYDRAULIC JUMP; SUBCR=SUBCRITICAL FLOW

. *¥*% SUMMARY OF ENERGY GRADIENT LINE ALONG SEWERS

—— " —— T ——— o e = e m—— A S o SR S RS N R S ik bl e S s i gy s o e T —————————— - ——— o ——

- UPST MANHCLE SEWER JUNCTURE LOSSES DOWNST MANHOLE
SEWER MANHOLE ENERGY FRCTION BEND BEND LATERAL LATERAL MANHCLE ENERGY

ID NO ID NO. ELEV FT FT K COEF LOSS FT K COEF LOSS FT ID FT
21.0 2.00 11.90 0.82 0.05 0.04 0.05 0.05 1.00 11.00
32.0 3.00 17.17 4.51 0.05 0.05 0.05 0.70 2.00 11.90
43.0 4.00 18.85 0.64 1.25 0.14 0.05 1.00 3.00 17.17

- 53.0 5.00 19.54 0.83 1.25 0.56 0.05 0.98 3.00 17.17
65.0 6,00 20.22 0.1l0 l1.25 0.14 0.05 0.44 5.00 19.54
72.0 7.00 13.97 1.31 0.05 0.02 0.05 0.73 2.00 11.90

- 87.0 8.00 15.70 0.87 1.25 0.50 0.05 0.36 7.00 13.97
98.0 9.00 17.12 1.02 0.05 0.02 0.05 0.38 8.00 15.70
109.0 10.00 17.59 0.06 0.05 0.00 0.05 0.40 9.00 17.12
119.0 11.00 18.30 0.78 0.05 0.03 0.08% 0.37 9.00 17.12
1211.0 12.00 20.01 1.12 0.05 0.03 0.05 0.56 11.00 18.30
1312.0 13.00 21.13 0.53 0.05 0.02 0.05 0.57 12.00 206.01
1413.0 14.00 21.88 0.15 1.25 0.17 0.05 0.42 13.00 21.13



1514.0 15.00 22.31 0.30 0.05 0.01 0.05 0.13 14.00 21.88
1614.0 16.00 22.10 0.09 0.05 0.00 0.05 0.13 14.00 21.88
™ 1714.0 17.00 22.05 0.02 1.25 0.01 0.05 0.14 14.00 21.88

BEND LOSS =BEND K* FLOWING FULL VHEAD IN SEWER.
- LATERAL LOSS= OQUTFLOW FULL VHEAD-JCT LOSS K*INFLOW FULL VHEAD
FRICTION LOSS=0 MEANS IT IS NEGLIGIBLE OR POSSIBLE ERROR DUE TO JUMP.
FRICTION LOSS INCLUDES SEWER INVERT DROP AT MANHOLE
NOTICE: VHEAD DENOTES THE VELOCITY HEAD OF FULL FLOW CONDITION.
A MINIMUM JUCTION LOSS OF 0.05 FT WOULD BE INTRODUCED UNLESS LATERAL K
FRICTION LOSS WAS ESTIMATED BY BACKWATER CURVE COMPUTATIONS.

_*%* SUMMARY OF EARTH EXCAVATION VOLUME FOR COST ESTIMATE.

THE TRENCH SIDE SLOPE = 1

-  MANHOLE GROUND INVERT MANHOLE

ID NUMBER ELEVATION ELEVATION HEIGHT

FT FT FT

1.00 13.40 8.40 5.00

2.00 17.30 8.60 8.70

3.00 21.50 14.80 6.70

- 4,00 21.35 18.00 3.35

5.00 24.67 17.22 7.45

6.00 24.65 18.28 6.37

— 7.00 16.20 9.88 6.32

8.00 18.69 11.42 7.27

9.00 22.63 12.82 9.81

10.00 16.95 13.45 3.50

- 11.00 19.00 13.48 5.52

12.00 22.36 14.34 8.02

13.00 22.67 14.98 7.69

- 14.00 23.54 15.57 7.97

15.00 26.00 16.20 9.80

16.00 26.00 16.10 9.90

3 17.00 23.29 17.46 5.83
-~ SEWER UPST TRENCH WIDTH DNST TRENCH WIDTH TRENCH WALL EARTH
ID NUMBER ON GROUND AT INVERT ON GROUND AT INVERT LENGTH THICKNESS VOLUME
FT FT FT FT FT INCHES CUBIC YD
21.00 15.73 5.67 8.33 5.67 40.00 4,00 86.0
32.00 13.48 3.92 17.08 3.92 125.00 2.50 309.2
43.00 6.78 3.92 13.04 3.92 152.00 2.50 194.8
- 53.00 14.98 3.92 13.08 3.92 111.00 2.50 234.5
65.00 12.82 3.92 14.58 3.92 43,00 2.50 87.2
72.00 10.97 5.67 15.32 5.67 215.00 4.00 500.2
87.00 13.46 5.08 11.14 5.08 205.00 3.50 398.2
98,00 18.54 5.08 13.06 5.08 240.00 3.50 698.3
109.00 6.50 4,50 18.77 4.50 91.00 3.00 202.2
119.00 10.54 4.50 18.72 4.50 92.00 3,00 233.0
1211.00 15.54 4,50 10.15 4.50 133.00 3.00 264.8
1312.00 14.88 4.50 15.13 4.50 87.00 3.00 215.8
1413.00 15.44 4.50 14.48 4.50 78.00 3.00 192.7



1514.00 19.97 3.63 15.92 3.63 86.00 2.25 279.6

1614.00 19.88 3.92 15.62 3.92 66.00 2.50 213.9
- 1714.00 11.16 4.50 15.05 4.50 220.00 3.00 444.6
... TOTAL EARTH VOLUME FOR SEWER TRENCHES = 4555.006 CUBIC YARDS

SEWER FLOW LINE IS DETERMINED BY THE USER

EARTH VOLUME WAS ESTIMATED TO HAVE
BOTTOM WIDTH=DIAMETER OR WIDTH OF SEWER + 2 * B
B=ONE FEET WHEN DIAMETER OR WIDTH <=48 INCHES
B=TWO FEET WHEN DIAMETER OR WIDTH >48 INCHES
. IF BOTTOM WIDTH <MINIMUM WIDTH, 2 FT, THE MINIMUM WIDTH WAS USED.
BACKFILL DEPTH UNDER SEWER WAS ASSUMED TO BE ONE FOOT
SEWER WALL THICKNESS=EQIVINT DIAMATER IN INCH/12 +1 IN INCHES



CIRCULAR CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

December 21, 1994

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second) .......ivieeeeennnnnnnes 49,2
Channel Bottom Slope (feet per foot).......cvvvivennnnnn 0.0050
Manning s Roughness Coefficient (n-value).........uvvu... 0.0130
Channel Diameter (feetf) ... ittt tetrennnnnnnnnnes 3.00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feelt) ... .. ittt iirrrrnnnnanennnas 2.60
Flow Velocity (feet per Second) ... vieereenrenennanonnas 7.57
Froude Number (Flow is Sub=Critical).......c.eevevuunrnns 0.747
Velocity Head (feet) .....viiiiiimreiiinnnnonneeennnnes .- 0.89
Energy Head (feet).......iiiiirinnnnersnnns et ettt e 3.49
Cross-Sectional Area of Flow (square feet).........vovun. 6.51
Top Width of Flow (feel) ...ttt ittt rrroennenennn 2.04

CIRCUILAR CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.5 {c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A.complete program manual is available.
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DRAINASE CRITERIA MANUAL RUNOFF

TABLE 3-1 (42)
RECOMMENDED -RUNOFF COEFFICIENTS AND PERCENT IMPERYIOUS

LAND USE OR PERCENT FREQUENCY
SURFACE CHARACTERISTICS IMPERYIOUS é 5 10 100
Business:

Commercial Areas 95 .87 .87 .88 .89

Neighborhood Areas .70 .60 .65 .70 .80
Residential:

Single-Family - * .40 .45 .50 .60

Multi-Unit (detached) 50 .45 .50 .60 .70

Multi-Unit (attached) 70 .60 .65 .70 .80

1/2 Acre Lot or Larger . .30 .35 .40 .60 o

Apartments 70 .65 .70 .70 .80
Industrial:

Light Areas 80 J1 72 .76 .82

Heavy Acres 90 .80 .80 .85 .90 B
Parks, Cemetaries: ° 7 10 .18 .25 .45
Playgrounds: 13 .15 .20 .30 .50
Schools: 50 .45 .50 .60 .70
RaiTroad Yard Arees 20 .20 .25 .35 .45
Undeveloped Areas: _

Historic Flow Analysis« 2 (See "Lawns")

Greenbeits, Agricultural

Offsite Flow Analysis 45 .45 .47 .55 .65

(when land use not defined)
Streets:

Paved 100 .87 .88 .90 .93

Gravel (Packed) 40 .40 .45 .50 60

"~ Drive and Walks: 96 .87 .87 .88 .89

Roofs: 90 .80 .85 .90 90
Lawns, Sandy Soil 0 .00 01 .05 .20
Lawns, Clayey Soil 0 .05 15 .25 .50

NOTE: These Rational Formula coefficients may not be valid for large basins.

*See Figure 2-1 for percent impervious.

11-1-90
URBAN DRAINAGE AND FLOOD CONTROL DISTRICT
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‘ ENGINEERING DIVISION ACCEPTRNOE BLOCK

MARTIN/MARTIN ossumes no responsibility for utility locations.
The utitities shown on this drowing have been plotted from the
best avalioble informotion. It ls, however, the contractors
responsibility to field verify the locotion of ol utiities prior
to the commencement of any construction.
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