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Friday, June 4, 2021

City of Aurora, Colorado
Engineering Division
15151 E Alameda Pkwy
Aurora, CO 80012

RE: LOT 1, BLOCK 2, TOWER CENTER FOR INDUSTRY SUBDIVISION FILING NO. 2 PRELIMINARY DRAINAGE
COMPLIANCE LETTER

City of Aurora Engineering Division:

Two new buildings are proposed at the southwest corner of 22" Avenue and Tower Road in Aurora, Colorado.
This parcel is known as Lot 1, Block 2, Tower Center for Industry Subdivision Filing No. 2. A 58,000 square-
foot building exists on the site currently. Proposed development includes the addition of a 17,000 square-foot
office building, a 5,000 square-foot storage building, and associated parking and utilities. The site was
previously studied by R&R Engineers-Surveyors, Inc. in a report titled, “Final Drainage Report for Specialty
Wood Products, Lot 1, Block 2, Town Center for Industry Subdivision Filing No. 2, Aurora, CO”; approved for
construction on September 20, 2006 by the City of Aurora Water Department and City Engineer (COA Approval
206174). As part of that private development, improvements were constructed including a detention pond,
underground utilities, parking, and the building that now all exist on the site. That development was also in
conformance with the Master Drainage Report for this area. (COA Approval C8-2-1320) The site was also
studied in a previous drainage compliance letter (COA Approval 221123FD1) dated February 5, 2021. That
study covered an expansion to the existing building, analyses for curb chases from the building out to 22"
Avenue, and calculations showing that the existing detention pond meets Aurora’s updated detention criteria.

Compared with the earlier report, the boundaries of several basins are modified. Basin C becomes basins C1
and C2 to demonstrate that some of the storm water is diverted past the north end of the proposed storage
building. A new riprap rundown will convey water from Basin C1 into the pond.

The boundary between basins F and H is adjusted as well. In Basin F, storm water currently runs from an
existing curb chase down the east portion of the property and then west in a wide valley pan to the detention
pond. The valley pan will be removed and these waters will be conveyed along a curb near the front of the
office building.

Basin G now includes the proposed building and some landscaped area east and south of the building. Rainfall
on the building will be captured and diverted underground by roof drains. The roof drains direct the water to
the detention pond. For the landscaped area east and south of the building, landscape inlets capture the storm
water and connect to the same underground storm sewer that conveys the roof flows.

The detention pond was shown in the previous report to meet criteria with a site that was 66% impervious.
With the development proposed at this time, the tributary site’s imperviousness will decrease to less than
62%. Therefore, the pond has sufficient capacity based on those previous analyses.

14190 East Evans Avenue

Aurora, Colorado 80014-1431
P 303.337.1393 | F 303.337.7481 | T/F 1.877.273.0659
engineeringserviceco.com

FILE: n:\projects\swsg cns mgmt\aurora - new office building\engr-ent\3 design\3.1 drainage\drainage compliance letter - text.docx
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By graphical inspection, the subject property is situated in Unshaded Flood Zone "X", the area determined to
be outside the 0.2% annual chance flood plain according to Flood Insurance Rate Map (FIRM) community
panel No. 08005C0182K last revised December 17, 2010. The site lies approximately 3,500 feet east of the
outfall into Sand Creek.

You may reach me by phone at (303) 337-1393 or via email at canderson@engineeringserviceco.com.

Sincerely,

e

Chad M. Anderson, P.E.
Project Manager

Engineering Service Company
Registered P.E. No. 55094



mailto:canderson@engineeringserviceco.com

Custom Soil Resource Report

Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

TuB Truckton sandy loam, 0 |A 3.1 31.5%
to 3 percent slopes

VoB Vona sandy loam, 1to 3 |A 6.7 68.5%
percent slopes

Totals for Area of Interest 9.8 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

10




TABLE 1
RUNOFFE COEFFICIENTS AND PERCENTS IMPERVIOUS

LAND USE OR SURFACE PERCENT FREQUENCY
CHARACTERISTICS IMPERVIOUS
2 5 10 100

Business:

Commercial Areas 95 .87 .87 .88 .89

Neighborhood Areas 85 .60 .65 .70 .80
Residential:

Single-Family (**) ™) 40 45 .50 .60

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

Multi-Unit (attached) 75 .60 .65 .70 .80

1/2 Acre Lot or Larger @) .30 .35 40 .60
Apartments 80 .65 .70 .70 .80
Industrial:

Light Areas 80 71 12 .76 .82

Heavy Areas 90 .80 .80 .85 .90
Parks, Cemeteries 5 .10 .10 .35 .60
Playgrounds 10 15 .25 .35 .65
Schools 50 45 .50 .60 .70
Railroad Yard Areas 15 40 45 .50 .60
Undeveloped Areas:

Historic Flow Analysis,

Greenbelts, Agricultural 2 (See "Lawns™)

Off-Site Flow Analysis

(when land use not defined) 45 43 A7 .55 .65
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TABLE 1 (continued)

RUNOFF COEFFICIENTS AND PERCENTS IMPERVIOUS

LAND USE OR SURFACE PERCENT FREQUENCY
CHARACTERISTICS IMPERVIOUS
2 5 10 100
Streets:

Paved 100 .87 .88 .90 93
Gravel 40 15 25 35 65
Concrete Drive and Walks 96 .87 .87 .88 .89
Roofs 90 .80 .85 .90 90

Lawns, Sandy Soil (A and B Soils): 2
2% Slope .05 .06 .08 10
2-7% Slope 10 11 13 15
>7% Slope 15 16 18 20

Lawns, Clay Soil (C and D Sails): 5
2% Slope 13 14 15 17
2-7% Slope 18 19 20 22
>7% Slope .25 27 .30 .35

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

(*)See Figures RO-3 through RO-5 of USDCM Volume 1 for percent impervious.

(**)Up to 5 units per acre. Single-family with more than 5 units per acre, use values for multi-
unit/detached

9.2010
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Figure RA-1—Rainfall Depth-Duration-Frequency: 2-Year, 1-Hour Rainfall
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Urban Drainage and Flood Control District
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Figure RA-5—Rainfall Depth-Duration-Frequency: 50-Year, 1-Hour Rainfall

Rev. 01/2004 RA-17

Urban Drainage and Flood Control District
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Figure RA-6—Rainfall Depth-Duration-Frequency: 100-Year, 1-Hour Rainfall

RA-18 01/2004

Urban Drainage and Flood Control District
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APPENDIX B

A. Developed Condition Hydrologic Conditions
B. Detention Pond Analysis and Design



Composite Basin Parameter Calculations Date: 2021-06-04
Job Name: T-Mobile Switch Expansion By: CMA

Imperviousness and "C" Values

| C, Cs Ci0o
Roofs 90.00% 0.80 0.85 0.90
Lawn, 2-7% Slope, A&B Soils 2.00% 0.15 0.16 0.20
(Asphalt) Drives & Walks 100.00% 0.87 0.88 0.93
Ref. Aurora Storm Drainage Design and Technical Criteria, Table 1
Weighted Runoff Coeff

Basin Roof Lawn Drives & Walks Total I C, Cs Cio0

A1 0.20 0.18 0.03 0.41 53.10% 0.53 0.56 0.60

A2 0.21 0.09 0.02 0.33 65.63% 0.62 0.66 0.70

B 0.91 0.00 0.00 0.91 90.00% 0.80 0.85 0.90

C1 0.00 0.06 0.69 0.75 91.59% 0.81 0.82 0.87

C2 0.14 0.04 0.30 0.48 89.71% 0.80 0.82 0.87

D 0.00 0.26 0.13 0.39 34.29% 0.39 0.40 0.44

E 0.00 0.55 0.04 0.60 9.05% 0.20 0.21 0.25

F 0.00 0.27 1.28 1.55 83.19% 0.75 0.76 0.80

G 0.00 0.23 1.04 1.27 82.05% 0.74 0.75 0.80

H 0.40 0.23 0.07 0.70 62.08% 0.59 0.63 0.67

0S-1 0.15 1.84 0.59 2.58 29.53% 0.35 0.36 0.41

Total 2.02 3.75 4.19 9.97 56.75% 0.58 0.60 0.65

Total Into Pond 1.61 3.48 4.14 9.23 61.29% 0.59 0.60 0.65

(Includes all except A1 and A2)



Time of Concentration Calculations Date: 2021-06-04

Job Name: T-Mobile Switch Expansion By: CMA
Basin Data *Initial/Overland Flow Travel Time **Tc Check Final Remarks
Time (Ti) (Tt) Urbanized Basin Tc
Desig Cs Area Length Slope Ti Length Slope ***Vel Tt Tc

Ac Ft % Min Ft % FPS Min Ti+Tt Max Min

) 2) 3) “) (5) (6) ) 8) 9) (10) (a1 (12) (13)
A1 0.53 0.41 36 3.50 4.10 750 1.00 2.00 6.25 10.35 28.15 10.35
A2 0.62 0.33 36 3.50 3.44 3200 1.00 2.00 26.67 30.11 61.70 30.11
B 0.80 0.91 300 1.00 9.38 44 1.00 2.00 0.37 9.75 22.58 9.75
C1 0.81 0.75 170 2.50 5.08 219 1.00 2.00 1.83 6.90 22.01 6.90
C2 0.80 0.48 181 4.00 4.68 135 1.00 2.00 1.13 5.81 20.50 5.81
D 0.39 0.39 117 1.50 12.18 0 1.50 2.45 0.00 12.18 19.26 12.18
E 0.20 0.60 118 2.00 14.01 0 2.00 2.83 0.00 14.01 19.12 14.01
F 0.75 1.55 300 2.00 8.79 115 2.00 2.83 0.68 9.47 21.90 9.47
G 0.74 1.27 300 2.00 9.00 247 2.50 3.16 1.30 10.30 22.91 10.30
H 0.59 0.70 300 2.50 11.71 10 3.00 3.46 0.05 11.76 20.59 11.76
0S-1 0.35 2.58 300 2.00 18.60 184 2.50 3.16 0.97 19.57 22.46 19.57

*Ti calculated from City of Aurora Storm Drainage Criteria Manual, Equation 5.3
**Tc calculated from City of Aurora Storm Drainage Criteria Manual, Equation 5.4

0.395(1.1-C WL

fi=——— 5 (5.3) t.=L"_ +10 (5.4)
Js 180
where 1; = initial or overland flow time (minutes) Where t. = time of concentration (minutes)

Cs = runoff coefficient for 5-year frequency
L = length of overland flow, (fl., 500 {t. max.)

S = average basin slope (fU/ft) L' = length of flow to first design point from the most remote point (feet)




Stormwater Runoff

Date:

2021-06-04 Project:

Job Name: T-Mobile Switch Expansion Calculated by: CMA Design Storm: 2-yr
1-hr runoff depth 0.97 in
Direct Runoff Total Runoff
Design Basin Area | Runoff| Tc I Q Tc Total I Q
Point ID (Ac) Coeff | (min) CA | (in/hr) | (cfs) | (min) CA | (in/hr) | (cfs) |Remarks
1 A1 0.41 0.53 [ 10.35 | 0.22 [ 259 | 0.56 Flows North along Tower Road.
10 A2 0.33 0.62 | 30.11 | 0.20 | 1.52 | 0.31 Flows west along 22nd.
2 B 0.91 0.80 | 9.75 [ 0.73 | 2.65 | 1.94 Flows into Pond.
3 C1 0.75 0.81 6.90 [ 0.61 3.00 1.82 Flows into Pond.
10 C2 0.48 0.80 | 5.81 0.38 | 3.16 | 1.21 Flows into Pond.
4 D 0.39 0.39 | 1218 | 0.15 | 2.42 | 0.36 Flows into Pond.
5 E 0.60 0.20 | 14.01 | 012 | 2.27 | 0.27 Flows into Pond.
6 F 1.55 0.75 | 947 | 115 | 2.68 | 3.09 [ 10.30 | 2.82 | 259 | 7.32 [B, G, and F. Flows into Pond.
7 G 1.27 0.74 | 10.30 | 0.94 | 259 | 2.44 |1 10.30 | 1.67 | 2.59 [ 4.33 [Band G. Flows into Pond.
8 H 0.70 059 | 11.76 [ 042 | 2.46 | 1.02 Flows into Pond.
9 0S-1 2.58 0.35 | 19.57 | 0.91 1.93 [ 1.76 Flows into Pond.
*Intensity (1) calculated using COA Intensity equation 5.5
= 285 P (5.5)
(10 + T{_}{J TR

Where:
I = rainfall intensity (inches per hour}
P = one-hour rainfall depth (inches) from Figures RA-1 through RA-6 in USDCM,
Volume 1
T, = time of concentration {minutes).




Stormwater Runoff
Job Name: T-Mobile Switch Expansion

Date:
Calculated by:

2021-06-04 Project:

CMA Design Storm:
1-hr runoff depth

100-Yr
2.6 in

Direct Runoff Total Runoff
Design | Basin | Area | Runoff| Tc I Q Tc Total I Q
Point ID (Ac) | Coeff | (min) CA | (in/hr) | (cfs) | (min) CA | (in/hr) | (cfs) |Remarks
1 A1l 0.41 0.60 | 10.35| 0.25 | 6.94 1.72 Flows North along Tower Road.
10 A2 0.33 | 0.70 | 30.11 | 0.23 | 4.07 | 0.93 Flows west along 22nd.
2 B 0.91 090 | 9.75 | 0.82 | 7.10 | 5.85 Flows into Pond.
3 C1 0.75 | 087 | 690 | 0.65 | 8.03 | 5.23 Flows into Pond.
10 Cc2 048 | 0.87 | 5.81 0.42 | 8.46 | 3.54 Flows into Pond.
4 D 0.39 | 044 | 1218 | 0.17 | 6.49 | 1.10 Flows into Pond.
5 E 0.60 | 0.25 [ 14.01 ] 0.15 | 6.09 | 0.92 Flows into Pond.
6 F 155 | 0.80 | 947 | 124 | 718 | 894 [ 10.30 | 3.08 | 6.95 [ 21.41 |B, G, and F. Flows into Pond.
7 G 1.27 | 0.80 | 10.30 [ 1.01 6.95 | 7.04 | 10.30 [ 1.84 | 6.95 | 12.76 |B and G. Flows into Pond.
8 H 0.70 | 067 | 11.76 | 0.47 | 6.58 [ 3.11 Flows into Pond.
9 OS-1] 258 | 041 | 1957 | 1.05 | 517 | 5.45 Flows into Pond.
*Intensity (1) calculated using COA Intensity equation 5.5
=285 P (5.5)
(10 + T(_-}ﬂ TE

Where:

I = rainfall intensity {inches per hour)
P = one-hour rainfall depth (inches) from Figures RA-1 through RA-6 in USDCM,
Volume 1
T. = time of concentration (minutes).
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100-YR OR LARGER FLOOD DETENTION NOTE: _ RUNOFF TABLE
OVERFLOW WITH TRASH RACK 1. OWNER/CONTRACTOR MUST OBTAIN N.P.D.E.S. STORM WATER DISCHARGE
OVERTOPPING PERMIT FROM COLORADO DEPARTMENT OF HEALTH IF REQUIRED.
ovERFLow R DE TENTION.. R E R FLUODe PROTECTIO 2. ALL STORM PIPE IS PRIVATE UNLESS OTHERWISE STATED (PUBLIC). BASIN DESIGN | AREA Q: Q100 C100
\ 3. PRIVATE STORM PIPE AND INLETS ARE DESIGNED FOR THE 100-YEAR POINT (ACRES) (CFS) {CFS)
100-YR QR_LARGER FLOOD WATER SURFACE 27.5 STORM,
- A N/A 0.31 0.17 1.25 0.45
10~YR WATER SURFACE 26.1 g INISHED GRADE CITY OF AURORA PLAN REVIEW IS ONLY FOR GENERAL CONFORMANCE WITH /
WQCY WATER SURFACE 24.0 < : CITY OF AURORA DESIGN CRITERIA AND THE CITY CODE. THE CITY IS NOT 15 . o6 0.83
E_22ND_AVE ' : : RESPONSIBLE FOR THE ACCURACY AND ADEQUACY OF THE DESIGN, OF B 1 : 2.79 8. :
M 30R4 DIMENSIONS, AND ELEVATIONS, WHICH SHALL BE CONFIRMED AND
/ H"ml PERMANENT WATER 11— | daoy QREIGE CORRELATED AT THE JOB SITE. THE CITY OF AURORA THROUGH THE C 2 1.36 3.53 10.79 0.88
3 ORIFICE PLATE X BASH RACK W T APPROVAL OF THIS DOCUMENT ASSUMES NO OTHER RESPONSIBILITY OTHER 0 — e - - oo
SITE E: (SEE FIGURE 43— (SEE_FIGURE 6)_4 Ao [1 [duner ere = 120% oF 100-vR capacity THAN AS STATED ABOVE FOR COMPLETENESS AND/OR ACCURACY OF THIS / - : - -
3 2] | oaSDERDRAIN ARQUND | 2- TO 10-YR ORIFICE Egt.?on NOTE: BASED ON A REVIEW OF FLOOD INSURANCE RATE MAP
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