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2010 RIVERTON CITY STORM DRAIN MASTER PLAN AMENDMENT

DRAINAGE FACILITIES ANALYSIS

The evaluation of drainage system facilities was performed only for projected full build-out
development conditions. The capacity of the storm drain pipes was evaluated using the 10-
year design storm event. The detention basins were evaluated using the 100-year design
storm event.

The following major tasks were completed to identify needed drainage system facilities:

. Peak discharge rates and runoff volumes from design storm simulations were
computed for the study area.

« Hydraulic capacities for existing storm drain pipelines in the study area were
estimated based on storm drain inventory information collected as part of this
study.

« Results from the hydrologic and hydraulic analyses were used to identify
deficiencies in existing storm drain pipes and to estimate needed capacities of
future storm drain pipes and storm water detention facilities in the study area.

« Recommended improvements that are needed to safely manage storm water
runoff in the study area under projected future development conditions were
identified. Work was also performed to confirm that recommended
improvements complied with channel capacities and recommended discharge
restrictions identified in the Southwest Canal and Creek Study.

SOUTHWEST CANAL AND CREEK STUDY CONSIDERATIONS

The Southwest Canal and Creek Study (SWCC) was prepared as a master drainage document
to help Salt Lake County personnel identify design discharges and regional facilities that are
required to manage storm water runoff in the canals and creeks in the southwest portion of
Salt Lake County. Post-development design discharges for the segments of Rose Creek and
Midas Creek that are located in Riverton were estimated based on the assumption that all
future development would construct storm water detention facilities to attenuate the peak
runoff rate to a maximum discharge of 0.2 cfs per acre.

Estimated allowable peak discharge into Midas Creek and Rose Creek were calculated by
multiplying the total contributing area by 0.2 cfs per acre, in compliance with the assumption
used in the SWCC study. It should be noted that the portion of the Rose Creek drainage area
associated with this Master Plan Ammendment includes about 350 acres of land that the
SWCC study assumed would drain to Midas Creek (see Figure 2). Table 1 shows the SWCC
estimated allowable peak discharge. It also shows that the average unit discharge needs to be
decreased to 0.16 to account for the additional 350 acres.
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Table 3
Recommended Storm Drain Pipe
Design Criteria

Table 4

Recommended Detention Basin
Design Parameters

* Recommend design discharge for storm drain pipes is based on the 10-year storm event

|Future Pipe |
|Existing Pipe |

PRI14-1

11800 South

Recommended Prop: Di gt
Deisgn i 's | Di Di Capacity Volume* Outflow
1D Discharge* (cfs) Slope n' (in) (in) (cfs) 1D (ac-ft) (cfs)
in 11800 South Street DB1 10.4 6
1185-1 | 16 [ o010 0013 | - [ 18 | 105 DB2 04 2
in 12600 South Street ggi = g;
12651-1 24.8 0.019 0.013 24 - 31.3 : -
12652-1 31.8 0.020 0.013 30 - 58.6 DBS 0.7 2.9
DB6 0.3 22
126522 14.2 0.020 0.036 36 - 34.4 DB7 = >
12652-3 15.9 0.020 0.013 24 - 32.1 DBS 17 17
12652-1 31.8 0.020 0.013 30 - 58.6 DB9 5.1 202
in 13200 South Street DB10 74 52.5
132511 | 22 [ 0022 [ o013 | - [ 18 [ 156 * Based on the 100 yr storm
13251-2 | 12.6 [ 0022 [ 0013 | - | 18 [ 156
in 13400 South Street
13452-1 5.1 0.015 0.013 = 18 12.9
134S3-1 2.9 0.015 0.013 = 18 12.9
134S3-2 335 0.002 0.013 s 42 45.1
in 4000 West Street
40W1-1 1.4 0.015 0.013 B 18 12.9
40W2-1 8.1 0.005 0.013 = 18 74
40W2-2 16.0 0.003 0.013 = 30 20.6
40W2-3 15.9 0.003 0.013 30 - 20.6
40W3-1 28.3 0.004 0.014 42 - 59.2
40W3-2 54.8 0.004 0.013 42 - 63.8
40W4-1 6.9 0.005 0.013 - 18 7.4
in 4150 West Street
4150W1-1 2.7 0.010 0.013 = 18 10.5
4150W1-2) 16.8 0.005 0.013 = 24 16.0
4150W2-1 5.2 0.005 0.013 s 18 7.4
in 4570 West Street
4570W1-1 7.9 0.007 0.015 B 18 7.6
4570W1-2) 15.8 0.007 0.013 = 24 19.0
4570W2-1 23.7 0.006 0.013 = 30 31.9
Subbasin Butterfield Property
BF1-1 311 0.011 0.014 s 30 40.1
BF2-1 6.0 0.018 0.015 = 18 12.2
BF3-1 4.4 0.011 0.013 - 18 11.0
BF3-2 2.0 0.005 0.013 = 18 7.4
[Subbasin Diversion
Div-1_| 224 [ 0005 [ o013 [ - [ 30 [ 291
Havest Creek Estates
HC-1 | 15 [ oot0 [ o013 J - [ 18 [ 105
in Midas Creek Outfall
MC-1 ] 61.7 [ 0004 [ o013 [ 42 [ - | 622
in Property Reserve Inc.
PRI4-2 51.8 0.007 0.013 = 36 56.0
PRI7-1 325 0.002 0.014 s 42 41.9
PRI7-2 325 0.002 0.014 = 42 41.9
PRI14-1 5.8 0.022 0.015 - 18 13.5
PRI15-1 7.4 0.007 0.013 = 18 8.8
PRI17-1 5.6 0.005 0.013 = 18 74
PRI19-1 82.0 0.009 0.013 s 42 93.0
PRI20-1 86.7 0.008 0.015 s 42 78.2
RB3-1_| 63.3 [ o009 [ o013 [ - [ 3 [ 617
in Scenic Cove
SC-1 18.8 [ 0o0s T o015 T - [ 3 [ 252
in Sunday Drive
SD1-1 3.2 0.019 0.013 s 18 14.5
SD1-2 9.0 0.019 0.013 = 18 14.5
SD2-1 2.9 0.003 0.015 = 18 5.0
SD2-2 319 0.019 0.013 = 30 56.7
SD2-3 36.2 0.022 0.015 = 30 52.9
in Western Springs
Ws10-1 | 2 [ 0005 [ o013 [ - [ 18 [ 74
Ws10-2 | 29.1 [ oo18 [ o013 [ - ] 30 [ 552

PRI15.1
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Table 3 Amendment 2015-12-08

Road District Area | Release |Flow Q n Slope D Pipe Notes:
(ac) Rate (ft/ft) RW runoff coefficient 95%, 10year intensity 2.46in/hr typical
@0.16
cfs/ac
(cfs)

2 (2cfs ) Release Western Springs mini pond 12960S 4370W
4570 4570-1 8.9 1.42 3.4 0.013 0.005 1.12 15
4570 4570rw-1 0.3 34 0.013 0.005 1.12 18
4570 4570-2 12.5 2.00 5.4 0.013 0.005 1.33 18
4570 4570rw-2 0.5 5.4 0.013 0.005 1.33 18
4570 4570-3 11.8 1.89 7.3 0.013 0.005 1.49 24
4570 4570rw-2 0.6 7.3 0.013 0.005 1.49 24

10.7 (10.7cfs) 4570 Point Source(4570rw-2 + Tributary)

13200  13200rw-0 3.0 17.8 0.013 0.005 2.08 24 Confluence (132rw-0)

5 (5 cfs) CenterCal Estimate point source(13200rw-1)
13202 13200-1 14.69 2.35 25.2 0.013 0.005 2.37 30
13200  13200rw-1 1.5 25.2 0.013 0.005 2.37 30
13202 13200-2 14.1 2.26 27.4 0.013 0.005 2.45 36
13200  13200rw-2 1.1 27.4 0.013 0.005 2.45 36

6 (6 cfs)CenterCal Estimate point source(13200rw-3)
13200 13200-3 12.4 1.98 354 0.013 0.005 2.69 36
13200  13200rw-3 0.4 35.4 0.013 0.005 2.69 36
13200 -19 19cfs Diversion from 13200S System(13200rw-4)
13200 13200-4 13.7 2.19 18.6 0.013 0.005 2.11 36 36" to account for spillway(20cfs)(13200rw-4)
13200  13200rw-4 1.8 18.6 0.013 0.005 2.11 36
13200 13200-5 12.4 1.98 20.6 0.013 0.005 2.20 42
13200  13200rw-5 1.0 20.6 0.013 0.005 2.20 42
13200 13200-6 13.8 2.21 22.8 0.013 0.005 2.28 42
13200  13200rw-6 1.1 22.8 0.013 0.005 2.28 42
4150 4150rw-6a 1.7 22.8 0.013 0.005 2.28 42
4150 4150-6 4 0.64 23.4 0.013 0.005 2.31 42
4150 4150rw-6 1.4 23.4 0.013 0.005 2.31 42

17.8 Confluence (4150rw-5 + tributary)
WSD 76 12.16 12.2 0.013 0.01 1.58 18 Confluence Western Springs Drainage (@13200rw6 for WSD)

4150 4150-10N 46.7 7.47 60.9 0.013 0.003 3.63 42
4150 4150-11S 33.8 5.41 66.3 0.013 0.003 3.75 42 42" RCP@0.5%

42 Existing outfall

4150 4150-3 10.3 1.65 1.6 0.013 0.005 0.85 15
4150 4150rw-3 1.3 1.6 0.013 0.005 0.85 15
4150 4150-4 17.4 2.78 4.4 0.013 0.005 1.23 18
4150 4150rw-4 1.0 4.4 0.013 0.005 1.23 24
4150 4150-5 29.1 4.66 9.1 0.013 0.005 1.62 24
4150 4150rw-5 1.4 9.1 0.013 0.005 1.62 24
4150rw-6a accounted in 13200rw-6
30 11cfs From Center Cal and additional diversion(13200rw-4)
4150 4150-7 12 1.92 31.9 0.013 0.005 2.59 36 36" to account for spillway(19"cfs)
4150 4150rw-7 1.4 31.9 0.013 0.005 2.59 36
4150 4150-8 12.8 2.05 34.0 0.013 0.005 2.65 36
4150 4150rw-8 1.4 34.0 0.013 0.005 2.65 36
4150 4150-9 8.6 1.38 35.3 0.013 0.005 2.69 36
4150 4150rw-9 0.7 35.3 0.013 0.005 2.69 36

Existing (2) 19"x30"




2010 RIVERTON CITY STORM DRAIN MASTER PLAN AMENDMENT

Table 1
Summary of Allowable Discharges into Rose Creek
Contributing Average _
_ _ Area Unit Discharge Discharge
Discharge Point (acres) (cfs/ac) (cfs)
SWCC Rose Creek Drainage Area
in Riverton West of Bangerter 1417 0.20 284
Riverton SDMP Update Drainage
Area West of Bangerter 1767 0.16 283

Table 2 shows the future discharge points for Rose and Midas Creeks. Discharge values for
Q1 — Q11 were obtained from the updated hydrologic model that was completed as part of
this study. Discharge values for Q12 — Q16 were provided by Riverton City and are based
on the best available data from the 2004 SDMP, Salt Lake County discharge permits and
development submittal calculations. Discharge point Q6, from the UDOT detention basin,
was decreased from 66 cfs (UDOT design) to 52.5 cfs in order to bring the total discharge for
Rose Creek down to the allowable discharge.

The recommended discharge restriction applies to all development, including City streets. If
future streets are dedicated to the City that are not shown on Figure 2, runoff from those
streets will need to be detained to the discharge restriction shown in Table 2. Alternatively,
the streets can be allowed to discharge undetained to the storm drain system, in which case
the private development area will be required to restrict their discharge beyond what is
shown in Table 2.

Table 2
Summary of Future Discharges
into Midas and Rose Creeks

Discharge Future Discharge
Point ID? into Creek?® Contributing Area Unit Discharge
(cfs) (acres) (cfs/ac)
Discharges into Midas Creek
Q1 18.8 51.8 0.36
Q2 61.7 437.0 0.14
Total: 80.5 488.8 0.16
Allowable': 97.8
Discharges into Rose Creek
Q3 2.5 12.7 0.20
Q4 15.9 63.1 0.25
Q5 20.2 101.2 0.20
Q6 52.5 408 0.13
Q7 1.5 7.5 0.20
Q8 2.9 14.7 0.20
Q9 86.7 410.8 0.21

BOWEN, COLLINS & ASSOCIATES 3 RIVERTON CITY



2010 RIVERTON CITY STORM DRAIN MASTER PLAN AMENDMENT

Table 2

Summary of Future Discharges
into Midas and Rose Creeks
(Continued)

Discharge Future Discharge
Point ID? into Creek? Contributing Area Unit Discharge
(cfs) (acres) (cfs/ac)
Q10 5.3 26.7 0.20
Q11 5 25 0.20
Q12 33.5 164.5 0.20
Q13 12.1 261.2 0.05
Q14 31.26 196.2 0.16
Q15 3.32 27.8 0.12
Q16 10.7 47.8 0.22
Total: 283.4 1767 0.16
Allowable': 283.4

1 — See Figure 2 for locations of discharge points
2 — Based on the 10-year storm event.

RECOMMENDED DRAINAGE SYSTEM IMPROVEMENT PROJECTS

Information obtained by coordinating with City officials, field reconnaissance, and
performing hydrologic and hydraulic analyses of projected full build-out conditions was used
to identify drainage system improvements that are needed to safely collect and convey runoff
in the study area. The recommended storm drain pipe improvements for the study area are
shown on Figure 2 and are summarized in Table 3. The recommended regional detention
basin improvements for the study area are shown on Figure 2 and are summarized in

Table 4.
Table 3
Recommended Storm Drain Pipe
Design Criteria
Recommended Existing | Proposed | Discharge
Deisgn Estimated | Manning's | Diameter | Diameter Capacity
ID Discharge* (cfs) Slope 'n' (in) (in) (cfs)
Subbasin 11800 South Street
118S-1 1.6 | 0.010 0.013 | - 18 | 105
Subbasin 12600 South Street
126S1-1 24.8 0.019 0.013 24 - 31.3
126S2-1 31.8 0.020 0.013 30 - 58.6
126S2-2 14.2 0.020 0.036 36 - 34.4
126S2-3 15.9 0.020 0.013 24 - 321
126S2-1 31.8 0.020 0.013 30 - 58.6
Table 3
BOWEN, COLLINS & ASSOCIATES 4 RIVERTON CITY




2010 RIVERTON CITY STORM DRAIN MASTER PLAN AMENDMENT

Recommended Storm Drain Pipe

Design Criteria

(Continued)

Recommended Existing | Proposed | Discharge
Deisgn Estimated | Manning's | Diameter | Diameter | Capacity
ID Discharge* (cfs) Slope n' (in) (in) (cfs)
Subbasin 13200 South Street
132S1-1 2.2 0.022 0.013 - 18 15.6
132S1-2 12.6 0.022 0.013 - 18 15.6
Subbasin 13400 South Street
134S2-1 5.1 0.015 0.013 - 18 12.9
134S3-1 2.9 0.015 0.013 - 18 12.9
134S3-2 335 0.002 0.013 - 42 45.1
Subbasin 4000 West Street
40W1-1 14 0.015 0.013 - 18 12.9
40W2-1 8.1 0.005 0.013 - 18 7.4
40W2-2 16.0 0.003 0.013 - 30 20.6
40W2-3 15.9 0.003 0.013 30 - 20.6
40W3-1 28.3 0.004 0.014 42 - 59.2
40W3-2 54.8 0.004 0.013 42 - 63.8
40W4-1 6.9 0.005 0.013 - 18 7.4
Subbasin 4150 West Street
4150W1-1 2.7 0.010 0.013 - 18 10.5
4150W1-2 16.8 0.005 0.013 - 24 16.0
4150W2-1 5.2 0.005 0.013 - 18 7.4
Subbasin 4570 West Street
4570W1-1 7.9 0.007 0.015 - 18 7.6
4570W1-2 15.8 0.007 0.013 - 24 19.0
4570W2-1 23.7 0.006 0.013 - 30 31.9
Subbasin Butterfield Property
BF1-1 31.1 0.011 0.014 - 30 40.1
BF2-1 6.0 0.018 0.015 - 18 12.2
BF3-1 4.4 0.011 0.013 - 18 11.0
BF3-2 2.0 0.005 0.013 - 18 7.4
Subbasin Diversion
Div-1 | 22.4 | 0.005 0.013 - 30 29.1
Subbasin Havest Creek Estates
HC-1 | 15 | o.010 0.013 - 18 10.5
Subbasin Midas Creek Outfall
MC-1 | 61.7 | 0.004 0.013 42 - 62.2
BOWEN, COLLINS & ASSOCIATES 5 RIVERTON CITY




2010 RIVERTON CITY STORM DRAIN MASTER PLAN AMENDMENT

Table 3

Summary of Storm Drain Hydrologic and Hydraulic
Analyses Modeling Results
(Continued)

Recommended Existing | Proposed | Discharge
Deisgn Estimated | Manning's | Diameter | Diameter | Capacity
ID Discharge* (cfs) Slope n' (in) (in) (cfs)
Subbasin Property Reserve Inc.
PRI4-2 51.8 0.007 0.013 - 36 56.0
PRI7-1 325 0.002 0.014 - 42 41.9
PRI7-2 325 0.002 0.014 - 42 41.9
PRI14-1 5.8 0.022 0.015 - 18 13.5
PRI15-1 7.4 0.007 0.013 = 18 8.8
PRI17-1 5.6 0.005 0.013 - 18 7.4
PRI19-1 82.0 0.009 0.013 - 42 93.0
PRI20-1 86.7 0.008 0.015 - 42 78.2
Subbasin Riverton Boulevard
RB3-1 | 63.3 | o009 | o0.013 - 36 61.7
Subbasin Scenic Cove
sc-1 | 18.8 | 0005 | o0.015 - 30 25.2
Subbasin Sunday Drive
SD1-1 3.2 0.019 0.013 - 18 14.5
SD1-2 9.0 0.019 0.013 - 18 14.5
SD2-1 2.9 0.003 0.015 - 18 5.0
SD2-2 31.9 0.019 0.013 - 30 56.7
SD2-3 36.2 0.022 0.015 - 30 52.9
Subbasin Western Springs
WS10-1 2 0.005 0.013 - 18 7.4
WS10-2 29.1 0.018 0.013 - 30 55.2

* Recommend design discharge for storm drain pipes is based on the 10-year storm event

Future Pipe

Existing Pipe

BOWEN, COLLINS & ASSOCIATES
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2010 RIVERTON CITY STORM DRAIN MASTER PLAN AMENDMENT

Table 4

Recommended Detention Basin
Design Parameters

Volume* Outflow

ID (ac-ft) (cfs)
DB1 10.4 6
DB2 0.4 2
DB3 - 3.1
DB4 0.4 2.5
DB5 0.7 2.9
DB6 0.3 2.2
DB7 - 2
DB8 1.7 11.7
DB9 5.1 20.2
DB10 7.4 52.5

* Based on the 100 yr storm
CONCEPTUAL COST ESTIMATE

Conceptual cost estimates for the recommended improvements are presented in Table 5 for
detention basins and Table 6 for storm drain pipes. Unit costs used in developing the
conceptual construction costs are presented in Appendix C. The unit costs for construction
were developed in 2010 dollars using information from a variety of sources including recent

bids for similar projects, local contractors, and construction estimating guides.

Table 5

Estimated Cost of Capital Improvements
Detention Basins

o =2 2
. 2 |ES | & 23
5 & < > § g § g 5]
S| & | 28 [8zg| B2 | £%
oS | - [ S8 lds>] & | G4
DB1 Regional 3.5 25,168 151,008 | $ 1,814,000
DB2 Local 0.25 968 10,890 | $ 274,000
DB3 Existing - - - -
DB4 Local 0.25 968 10,890 |$ 274,000
DB5 Local 0.25 1,694 10,890 |$ 287,000
DB6 Local 0.25 726 10,890 [$ 270,000
DB7 Existing - - - -
DB8 | Regional 0.6 4,114 24684 |$ 582,000
DB9 Regional 1.7 12,342 74,052 | $ 938,000
DB10 | Regional 2.5 17,908 107,448 |$ 588,000
Total: $ 5,027,000
BOWEN, COLLINS & ASSOCIATES 7 RIVERTON CITY




2010 RIVERTON CITY STORM DRAIN MASTER PLAN AMENDMENT

Table 6

Estimated Cost of Capital Improvements
Storm Drain Pipes By Subbasin

<
i}
>< 2
3 | £ _
5 S - 2|3 )
= s N F 5
5 5 = = A L S g8
3 8 s 18l2]s = g 5
2 S ® el st~ 2 E 2
e 5 =2 S|1R|53 5 29
o &) o (ol NN K-k~ ©) w o
Subbasin 11800 South Street
1185-1 | Existing Asphalt | 1287 | 18 | 8 | 4 0 [ $ 253,352
Subbasin 13200 South Street
132S1-1 Undeveloped 1,110 | 18 | 6 3 0 $ 158,748
132S1-2 Undeveloped 1,206 | 18 | 8 4 0 $ 182,071
Subbasin Total| $ 340,820
Subbasin 13400 South Street
134S2-1 | Existing Asphalt | 1,301 [ 18 | 8 4 0 $ 255,610
134S3-1 | Existing Asphalt 733 18 | 4 2 0 $ 140,676
134S3-2 Undeveloped 303 42 | 2 1 0 $ 82,513
Subbasin Total| $ 478,799
Subbasin 4000 West Street
40W1-1 | Existing Asphalt 485 18 | 4 2 0 $ 101,834
40W2-1 | Existing Asphalt | 1,190 | 18 | 6 3 0 $ 225,278
40W2-2 | Existing Asphalt 280 30| 2 1 0 $ 70,061
40W4-1 Existing Asphalt 1,217 18 8 4 0 $ 242,423
Subbasin Total| $ 639,595
Subbasin 4150 West Street
4150W1-1 Undeveloped 837 18] 6 3 0 $ 129,231
4150W1-2 Undeveloped 438 24 | 4 2 0 $ 85,090
4150W2-1 Undeveloped 1,046 18] 6 3 0 $ 151,796
Subbasin Total| $ 366,117
Subbasin 4570 West Street
4570W1-1 Undeveloped 1,024 18 6 3 0 $ 149,472
4570W1-2 Undeveloped 1,027 24 6 3 1 $ 245,066
4570W2-1 Undeveloped 1,265 30 8 4 0 $ 239,726
Subbasin Total| $ 634,264
Subbasin Butterfield Property
BF1-1 Undeveloped 1,611 30 | 10 5 0 $ 304,027
BF2-1 Undeveloped 157 18 2 1 0 $ 29,929
BF3-1 Undeveloped 494 18 4 2 0 $ 79,269
BF3-2 Undeveloped 78 18 2 1 0 $ 21,414
Subbasin Total| $ 434,639
Subbasin Diversion
Div-1 | Undeveloped [802502| 30 | 6 | 3 | 0 s 158,052
Subbasin Havest Creek Estates
HC-1 | Undeveloped | 1,202 | 18 | 6 | 3 | 0 |$ 157,922
BOWEN, COLLINS & ASSOCIATES 8 RIVERTON CITY



2010 RIVERTON CITY STORM DRAIN MASTER PLAN AMENDMENT

Table 6
Estimated Cost of Capital Improvements
Storm Drain Pipes By Subbasin
(Continued)

g
= |2
s | £ _
5 5 - 2|3 S
= 5 E ~1 213 Py »
g 3 3 gle|s % g5
L, £ © Elslezs = £ 2
g Z £ 1818158] & s
Subbasin Property Reserve Inc.
PRI14-2 Undeveloped 1,233 36 8 4 1 $ 360,711
PRI7-1 Undeveloped 2,473 42 | 14 7 0 $ 658,345
PRI7-2 Undeveloped 652 42 4 2 0 $ 175,501
PRI14-1 Undeveloped 1,558 18 8 4 0 $ 220,123
PRI15-1 Undeveloped 906 18 6 3 0 $ 136,781
PRI17-1 Undeveloped 1,060 18 3 3 1 $ 209,520
PRI19-1 Undeveloped 1,596 42 8 4 0 $ 418,161
PRI20-1 Undeveloped 301 42 | 2 1 1 $ 149,454
Subbasin Total| $ 2,328,596
Subbasin Riverton Boulevard
RB3-1 | Undeveloped | 1314 [ 36| 8 [ 4 | 0 |$ 309,000
Subbasin Scenic Cove
sC-1 | Undeveloped | 885 [30] 6 [ 3 | 0 s 170,304
Subbasin Sunday Drive
SD1-1 Undeveloped 1,036 | 18 | O 3 0 $ 128,138
SD1-2 Undeveloped 1,055 18 0 3 0 $ 130,101
SD2-1 Existing Asphalt 718 18 | 4 2 0 $ 138,300
SD2-2 Undeveloped 598 30 4 2 0 $ 114,711
SD2-3 Undeveloped 452 30 | 4 2 0 $ 93,105
Subbasin Total| $ 604,355
Subbasin Western Springs
WS10-1 Undeveloped 137 18 2 1 0 $ 27,736
WS10-2 Undeveloped 994 30 6 3 0 $ 186,499
Subbasin Total| $ 214,235
Storm Drain Pipe Total $ 7,090,000

BOWEN, COLLINS & ASSOCIATES 9 RIVERTON CITY



2010 RIVERTON CITY STORM DRAIN MASTER PLAN AMENDMENT

LIMITATIONS OF MASTER PLAN DATA

This technical memorandum presents information that is intended to be used to plan for the
funding and design of needed storm drain facilities in Riverton City. The design discharges
associated with the recommended structural improvements are associated with projected full
build-out conditions. More detailed analyses and studies should be completed during the
design phase of the recommended storm drain projects. Some of the needed projects could
be phased to match available funding streams. For example, a detention or retention facility
could initially be constructed with a volume smaller than what is recommended if a
significant portion of the storm drain collection system in developed parts of the City will not
be constructed for some time. In addition, the actual locations of some of the drainage
corridors, pipelines, and detention facilities may be changed to better fit conditions not
known when this plan was developed.
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HYDROLOGIC ANALYSIS

A hydrologic computer model of the study area was developed in HEC-HMS (version 3.4),
for the purpose of estimating storm water runoff volumes and peak discharges generated by a
design cloudburst event. The model development process is outlined in the following
general steps, with detailed information on each step provided later in this technical
memorandum:

1. Delineate drainage basin and subbasin boundaries in the study area based on
topography, parcel maps, aerial photography, existing storm drainage facility
information and information from the City.

2. Estimate hydrologic modeling parameters for each subbasin in the study area
based on soil type, land use, slope, and other storm water conveyance
characteristics.

3. Develop a design precipitation event using local rainfall data.

4. Combine subbasin, channel routing, and storage elements in an integrated
hydrologic model for the study area.

Drainage Basin Delineation

Aerial photography, topographic mapping, field observations, an existing storm drainage
facility inventory and system knowledge from City employees were used to delineate
drainage subbasins in the study area. The revised subbasins for this updated analysis are
based on the best available data at this time. Subbasin boundaries for the hydrologic model
are shown in Figure A-1.

Hydrologic Modeling Parameters

Loss Method. The SCS Curve Number method was used in the hydrologic model to
calculate infiltration losses (see NRCS TR-55 publication for additional information). This
method requires the input of a composite Curve Number and the percent impervious for each
subbasin. A composite Curve Number was estimated for each subbasin based on soil type
and vegetative ground cover. The hydrologic soil type was obtain from the NRCS SSURGO
dataset. Table Al shows the Curve Numbers used in this study based on soil type and as
assumed grass cover in developed areas.

Table Al
SCS Curve Number

. Curve
Soil Type Number*
A 49

B 69
C 79
D 84
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APPENDIX A

* From Table 2-2 in TR-55 “Open Space — Grass Cover 50% to 75%”

The amount of directly-connected impervious area for assumed post-development conditions
was estimated using projected full build-out land use conditions. Table A2 shows the
percent directly connected impervious used in this study based on land use. See Appendix B
for input parameters used in this study.

Table A2
Average Imperviousness Based on Lot Size

Directly
Land Use Type Imcpgp\:}gﬁsgess

(Percent)
1/5 acre Residential Lot 40%
1/4 acre Residential Lot 35%
1/3 acre Residential Lot 25%
1/2 acre Residential Lot 20%
1 acre Residential Lot 15%
Roadway 90%
Commercial and Business 85%
School 50%

Transform Method. The SCS Unit Hydrograph was used in the hydrologic model to convert
rainfall to runoff. This method requires “lag time” as an input parameter. Worksheet 3 in
TR-55 was used to estimate the time of concentration. Previous studies have shown that the
lag time in urban areas can be approximated as the time of concentration. See Appendix D
for Time of Concentration input parameters used in this study.

Routing Method. The Muskingum-Cunge routing method was used in the hydrologic model
to compute the effects of routing runoff hydrographs in the computer model. The input
parameters for this routing method require the geometry and Manning’s “n” of the
conveyance facility. A schematic of the modeled drainage subbasin routing is presented in
Figure A-1. See Appendix B for input parameters used in this study.

Design Storm
The design storm developed for the 2004 Storm Drain Master Plan was used in this study to

analyze the storm drain pipes. Critical characteristics of the design storm are listed below:

Storm Duration: 3 Hours
Storm Distribution: Farmer and Fletcher, Second Quartile
Storm Depth: 1.13 inches

BOWEN, COLLINS & ASSOCIATES A-2 RIVERTON CITY
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The storm depth is based on a 10-year recurrence interval as shown in the Rainfall Intensity
Duration Analysis, Salt Lake County, Utah, (TRC North American Weather Consultants and
Metrological Solutions Inc.).

The 100-year design storms developed for the Southwest Canal and Creek Study were used
to analyze parameters of existing and proposed detention facilities. Critical characteristics of
the detention facility design storms are listed below:

Storm Duration: 3 Hours

Storm Distribution: Modified Farmer and Fletcher

Storm Depth: 1.77 inches (south valley subbasins) and
1.97 inches (high elevation subbasins)

Hydrologic Modeling Methods

The HEC-1 hydrologic computer model used to develop the 2004 Storm Drain Master Plan.
That model was converted into a file so that the newer HEC-HMS computer program could
be utilized. Drainage basin and subbasin boundaries in the study area were updated, added
or removed to reflect recent proposed land use changes. Subbasins not affected by the
proposed land use changes were left in the hydrologic model unchanged.

The hydrologic analysis of the study area was performed using the HEC-HMS software
package, version 3.4, developed by the U.S. Army Corps of Engineers (USACE). The model
input parameters were assembled as described.

The following standard assumptions were made in completing the hydrologic analysis of the
study area:

1. Design Storm return frequency is equal to associated runoff return frequency.
2. Design storm rainfall has a uniform spatial distribution over the watershed.
3. Normal (SCS Type Il) antecedent soil moisture conditions exist at the

beginning of the design storm.

4, The hydrologic computer model accurately simulates watershed response to
precipitation.

5. All storm water runoff generated by the model is conveyed through
downstream model elements (the hydrologic model does not account for storm
drain inlet or conveyance deficiencies).
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APPENDIX B

HEC-HMS MODEL INPUT PARAMETERS

Table B-1
Subbasin Parameters
Curve Percent Lag Time Curve Percent Lag Time

Subbasin Number Impervious (Min.) Subbasin Number Impervious (Min.)
118S 77.6 90 6 PRI1 81.2 21 20
126S1 84 90 7 PRI10 80.3 85 10
126S2 60 90 7 PRI14 79.9 85 19
13281 60 90 9 PRI15 81.1 85 25
13282 60 90 8 PRI16 60 85 10
134S2 84 90 7 PRI17 60 85 11
134S3 84 90 5 PRI18 84 85 13
40W1 84 90 8 PRI19 60 85 16
40W2 84 90 8 PRI2 84 25 19
40W3 84 90 8 PRI20 60 85 8
40W4 84 90 5 PRI3 81.9 52.1 16
4150W1 84 90 10 PRI14 81.2 46.5 23
4150W2 84 90 6 PRI5 84 25 17
4150W3 60 90 8 PRI16 83.5 85 31
4150W4 60 90 6 PRI7 715 85 25
4570W1 69 90 12 PRI8 73.1 85 13
4570W2 84 90 8 PRI9 84 85 10
4570W3 84 90 8 RB1 84 90 15
BF1 84 20 21 RB2 84 90 11
BF2 84 40.8 14 RB3 84 90 7
BF3 84 20 9 RBT 77.3 20 25
BF4 60 85 10 RC 60 90 9
CC 83.9 15 20 SC 79.6 28.3 20
CF 84 35 14 SCE1 84 25 15
DEL 84 65.2 17 SCE2 84 20 8
FS1 60 85 8 SF1 84 20 14
FS2 84 85 7 SF2 84 20 23
IHC 74.9 85 18 SH 84 50 17
MAS1 76.3 85 18 SNK?24 84 20 16
MAS2 81.6 85 19 SNK25 84 20 15
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Table B-2
Reach Parameters

Name | Length (ft)| Slope | Manning'sn | Shape | Diameter (ft)| Width | Side Slope
126S1-1 702 0.019 0.015 Circle 2 - -
126S1-2 262 0.0275 0.013 Circle 2 - -
126S2-1 110 0.0203 0.013 Circle 2.5 - -
126S2-10 328 0.0203 0.013 Circle 2.5 - -
126S2-2 42 0.005 0.036 Circle 3 - -
126S2-3 288 0.0199 0.013 Circle 2 - -
126S2-4 1006 0.01565 0.014 Circle 2 - -
132S51-2 1180 0.022 0.013 Circle 2 - -
40W2-1 1230 0.003 0.013 Circle 2.5 - -
40W2-2 334 0.0025 0.013 Circle 2.5 - -
40W2-3 220 0.0025 0.015 Circle 2.5 - -
40W3-1 950 0.004 0.014 Circle 3.5 - -
40W3-2 396 0.004 0.014 Circle 3.5 - -
40W4-1 1100 0.005 0.013 Circle 2 - -
4150W1-1 860 0.01 0.013 Circle 15 - -
4150W1-2 430 0.005 0.013 Circle 2 - -
4150W2-1 300 0.005 0.013 Circle 15 - -
4570W1-1 1144 0.006 0.015 Circle 1.75 - -
4570W2-1 1260 0.005 0.013 Circle 3 - -
AH1-1 183 0.0046 0.015 Circle 3 - -
AH2-1 203 0.005 0.015 Circle 2 - -
AH4-1 765 0.0208 0.015 Circle 2 - -
BF1-1 590 0.018 0.015 Circle 2.25 - -
BF2-1 196 0.011 0.014 Circle 2 - -
CF-1 184 0.0147 0.015 Circle 2.5 - -
Cv2-1 505 0.004 0.015 Circle 1.25 - -
CVv3-1 1472 0.005 0.015 Circle 25 - -
DM2-1 828 0.015 0.015 Circle 2.5 - -
DM2-2 729 0.006 0.015 Circle 3 - -
FH1-1 213 0.01 0.015 Circle 3 - -
FH2-1 1168 0.01 0.015 Circle 2.25 - -
FH3-1 558 0.01 0.015 Circle 4 - -
FH4-1 923 0.01 0.015 Circle 4 - -
FH4-2 275 0.01 0.015 Circle 4.5 - -
FH5-1 96 0.01 0.015 Circle 4.5 - -
FH5-2 1979 0.03 0.015 Circle 2.5 - -
FH5-3 1390 0.0224 0.015 Circle 3 - -
Fh6-1 640 0.04 0.015 Circle 3 - -
FH7-1 1375 0.01 0.015 Circle 3 - -
FS1-1 315 0.01 0.014 Circle 2 - -
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Table B-2
Reach Parameters
(Continued)

Name | Length (ft)| Slope | Manning'sn | Shape | Diameter (ft)| Width| Side Slope
FS1-2 260 0.018 0.013 Circle 2 - -
FS1-3 340 0.01565 0.013 Circle 2 - -
FS2-1 335 0.0166 0.013 Circle 25 - -
HP-1 1309 0.02 0.015 Circle 25 - -
HP-2 648 0.008 0.015 Circle 3 - -
MC-1 1147 0.01 0.04 Trapezoid - 4 2
MC-2 351 0.01 0.04 Trapezoid - 4 2
MC-3 1657 0.01 0.04 Trapezoid - 4 2
MC-4 1033 0.01 0.04 Trapezoid - 4 2
MC-5 307 0.0038 0.014 Circle 35 - -
MM1-1 1672 0.01 0.014 Circle 2 - -
MM2-1 1300 0.02 0.015 Circle 25 - -
MM3-1 1134 0.02 0.015 Circle 3 - -
MVC2 180 0.005 0.013 Circle 4 - -
PH1-1 850 0.004 0.015 Circle 15 - -
PH2-1 371 0.005 0.015 Circle 2 - -
PRI14-1 1550 0.022 0.015 Circle 3 - -
PRI15-1 800 0.007 0.013 Circle 2 - -
PRI19-1 1600 0.0085 0.013 Circle 3 - -
PRI20-1 624 0.008 0.015 Circle 2 - -
PRI7-1 2800 0.002 0.014 Circle 35 - -
PRI7-2 680 0.002 0.014 Circle 35 - -
RB3-1 1320 0.0085 0.013 Circle 3 - -
RBT-1 1282 0.02 0.015 Circle 3 - -
RC-1 808 0.02 0.04 Trapezoid - 4 2
RC-2 1608 0.02 0.04 Trapezoid - 4 2
RC-3 1460 0.02 0.04 Trapezoid - 4 2
RC-4 1813 0.02 0.04 Trapezoid - 4 2
RC-5 2094 0.02 0.04 Trapezoid - 4 2
RC-6 524 0.02 0.04 Trapezoid - 4 2
RC-7 1503 0.02 0.04 Trapezoid - 4 2
RC-8 1198 0.02 0.04 Trapezoid - 4 2
RC-9 498 0.02 0.04 Trapezoid - 4 2
RS-1 434 0.042 0.015 Circle 25 - -
SC-1 1207 0.005 0.015 Circle 15 - -
SD1-1 1030 0.019 0.013 Circle 2 - -
SD1-2 1050 0.019 0.013 Circle 2.5 - -
SD2-1 963 0.003 0.015 Circle 15 - -
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Table B-2

Reach Parameters

(Continued)

Name | Length (ft)| Slope | Manning'sn | Shape | Diameter (ft)| Width | Side Slope
SD2-2 680 0.019 0.013 Circle 3 - -
SD2-3 1050 0.022 0.015 Circle 35 - -
SF3-1 531 0.005 0.015 Circle 3 - -
SF3-2 419 0.02 0.015 Circle 2 - -
SF4-1 122 0.005 0.015 Circle 2 - -
WS10-1 1024 0.018 0.013 Circle 3 - -
WS2-1 185 0.005 0.015 Circle 25 - -
WS3-1 345 0.0288 0.015 Circle 25 - -
WS4-1 630 0.0288 0.015 Circle 25 - -
WS6-1 482 0.0383 0.015 Circle 15 - -
WS7-1 1005 0.0075 0.014 Circle 2 - -
WS8-1 1239 0.0066 0.014 Circle 2 - -
WS9-1 733 0.0276 0.015 Circle 15 - -
BOWEN, COLLINS & ASSOCIATES B-4 RIVERTON CITY



APPENDIX B

HEC-HMS MODEL DESIGN STORMS

Table B-3

3-Hour, 10-Year Farmer Fletcher

Second Quartile Design Storm

Precipitation

Precipitation

Time (inches)
0:00 0

0:03 0

0:06 0

0:09 0.00226
0:12 0.00226
0:15 0.00226
0:18 0.00226
0:21 0.00226
0:24 0.00226
0:27 0.00339
0:30 0.00339
0:33 0.00452
0:36 0.00565
0:39 0.00904
0:42 0.01017
0:45 0.01017
0:48 0.01469
0:51 0.01921
0:54 0.0226
0:57 0.02712
1:00 0.03277
1:03 0.03729
1:06 0.03842
1:09 0.03955
1:12 0.04294
1:15 0.04407
1:18 0.05085
1:21 0.05876
1:24 0.06102
1:27 0.06102
1:30 0.06102

Time (inches)
1:33 0.05876
1:36 0.05085
1:39 0.0452
1:42 0.03955
1:45 0.0339
1:48 0.02486
1:51 0.0226
1:54 0.02034
1.57 0.01808
2:00 0.01582
2:03 0.01356
2:06 0.01243
2:09 0.0113
2:12 0.01017
2:15 0.01017
2:18 0.00904
2:21 0.00678
2:24 0.00678
2:27 0.00565
2:30 0.00565
2:33 0.00565
2:36 0.00565
2:39 0.00452
2:42 0.00452
2:45 0.00452
2:48 0.00339
2:51 0.00339
2:54 0.00226
2:57 0.00226
3:00 0.00113

Total: 1.13
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Table B-4 Table B-5
3-Hour, 100-Year 3-Hour, 100-Year
Modified Farmer Fletcher Modified Farmer Fletcher
Valley South High Elevation

Precipitation Precipitation
Time (inches) Time (inches)
0:00 0 0:00 0
0:15 0.04 0:15 0.06
0:30 0.04 0:30 0.06
0:45 0.96 0:45 0.99
1:00 0.3 1:00 0.31
1:15 0.12 1:15 0.12
1:30 0.07 1:30 0.07
1:45 0.04 1:45 0.06
2:00 0.04 2:00 0.06
2:15 0.04 2:15 0.06
2:30 0.04 2:30 0.06
2:45 0.04 2:45 0.06
3:00 0.04 3:00 0.06
Total: 1.77 Total: 1.97
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Table C-1
Conceptual Cost Estimate Unit Cost Summary

Description Unit Unit Cost
Detention Basins

Excavation and Hauling Cubic Yard $13
Regional Detention Basins @

Property Acquisition Acre $260,000
Landscaping (Non-irrigated Native) Square Foot $0.30
Inlet Apron Lump Sum $15,000
Outlet Structure Lump Sum $50,000
Emergency Spillway Lump Sum $5,000
Local Detention Basins ?

Property Acquisition Quarter Acre Lot $150,000
Landscaping (Irrigated Turfgrass) Square Foot $2.60
Inlet/Outlet Structure Lump Sum $12,000
Storm Drain Pipelines

18-inch RCP © Linear Foot $100
18-inch RCP © Linear Foot $80
24-inch RCP © Linear Foot $125
24-inch RCP @ Linear Foot $100
30-inch RCP © Linear Foot $135
30-inch RCP @ Linear Foot $110
36-inch RCP @ Linear Foot $170
36-inch RCP Linear Foot $145
42-inch RCP © Linear Foot $195
42-inch RCP ¥ Linear Foot $170
48-inch RCP @ Linear Foot $240
48-inch RCP ¥ Linear Foot $215
Manhole Each $4,000
Catch Basin Each $2,800
Traffic Control Linear Foot $16
Other

Contingency 25 Percent of Construction Cost
Engineering, Legal, and Administration 15 Percent of Construction Cost w/ Contingency

(1) - All regional detention basins include an inlet apron, an outlet structure, an emergency spillway, non-
irrigated native landscaping, and the property values assuming the land is undeveloped.

(2) - All local detention basins include a combination inlet/outlet structure, irrigated turfgrass landscaping,

and property values assuming the land is developed.

(3) - Includes trenching, installation, backfill, and asphalt surface restoration.

(4) - Includes trenching, installation, and backfill w/out asphalt surface restoration




Table C-2
Estimated Cost of Capital Improvements
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Subbasin 11800 South Street
1185-1 Existing Asphalt | 1287 | 18 8 4 |$ 253,352
Subbasin 13200 South Street
132S1-1 Undeveloped 1110 18 6 3 $ 158,748
132S51-2 Undeveloped 1206 18 8 4 $ 182,071
Subbasin Total| $ 340,820
Subbasin 13400 South Street
134S2-1 Existing Asphalt 1301 18 8 4 $ 255,610
134S3-1 Existing Asphalt 733 18 4 2 $ 140,676
134S3-2 Undeveloped 303 42 1 $ 82,513
Subbasin Total| $ 478,799
Subbasin 4000 West Street
40W1-1 Existing Asphalt 485 18 4 2 $ 101,834
40W2-1 Existing Asphalt 1190 18 6 3 $ 225,278
40W2-2 Existing Asphalt 280 30 2 1 $ 70,061
40W4-1 Existing Asphalt 1217 18 8 4 $ 242,423
Subbasin Total| $ 639,595
Subbasin 4150 West Street
4150W1-1 Undeveloped 837 18 6 3 $ 129,231
4150W1-2 Undeveloped 438 24 4 2 $ 85,090
4150W2-1 Undeveloped 1046 18 6 3 $ 151,796
Subbasin Total| $ 366,117
Subbasin 4570 West Street
4570W1-1 Undeveloped 1024 18 6 3 $ 149,472
4570W1-2 Undeveloped 1027 24 6 3 1 $ 245,066
4570W2-1 Undeveloped 1265 30 8 4 $ 239,726
Subbasin TotaII $ 634,264
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(Continued)
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Subbasin Butterfield Property
BF1-1 Undeveloped 1611 30 10 5 $ 304,027
BF2-1 Undeveloped 157 18 2 1 $ 29,929
BF3-1 Undeveloped 494 18 2 $ 79,269
BF3-2 Undeveloped 78 18 2 1 $ 21,414
DB1: 10.4 ac-ft Detention Basin
Excavation and Hauling 25,168 Cubic Yards $ 327,184
Landscaping (Non-irrigated Native) #H#### Square Feet $ 45,302
Inlet Apron 1 - 15,000
Outlet Structure 1 - 50,000
Emergency Spillway 1 - 5,000
Land acquisition 35 acre $ 901,333
Eng, Legal, Admin, Conting (35%) $ 470,337
$ 1,814,157
DB2: .4 ac-ft Detention Basin
Excavation and Hauling 968 Cubic Yards $ 12,584
Landscaping (Irrigated Turfgrass) 10,890 Square Feet $ 28,314
Inlet/Outlet Structure 1 - $ 12,000
Land acquisition 0.2 acre $ 150,000
Eng, Legal, Admin, Conting (35%) $ 71,014
$ 273,912
Subbasin Total| $ 2,522,708
Subbasin Diversion
Div-1 | Undeveloped | 803 | 30 | 6 [ 3 | | $ 158,052
Subbasin Havest Creek Estates
HC-1 |  Undeveloped | 1102 ]| 18 [ 6 | 3 | | $ 157,922
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Subbasin Property Reserve Inc.
PRI4-2 Undeveloped 1233 36 8 4 1 $ 360,711
PRI7-1 Undeveloped 2473 42 14 7 $ 658,345
PRI7-2 Undeveloped 652 42 4 2 $ 175,501
PRI14-1 Undeveloped 1558 18 8 4 $ 220,123
PRI15-1 Undeveloped 906 18 6 3 $ 136,781
PRI17-1 Undeveloped 1060 18 3 3 1 $ 209,520
PRI19-1 Undeveloped 1596 42 8 4 $ 418,161
PRI20-1 Undeveloped 301 42 2 1 1 $ 149,454
DB8: 1.7 ac-ft Detention Basin
Excavation and Hauling 4,114 Cubic Yards $ 53,482
Landscaping (Non-irrigated Native) 24,684 Square Feet $ 7,405
Inlet Apron 1 - 15,000
Outlet Structure 1 - 50,000
Emergency Spillway 1 - 5,000
Land acquisition 0.6 acre $ 300,000
Eng, Legal, Admin, Conting (35%) $ 150,811
$ 581,698
DB9: 5.1 ac-ft Detention Basin
Excavation and Hauling 12,342 Cubic Yards $ 160,446
Landscaping (Non-irrigated Native) 74,052 Square Feet $ 22,216
Inlet Apron 1 - 15,000
Outlet Structure 1 - 50,000
Emergency Spillway 1 - 5,000
Land acquisition 1.7 acre $ 442,000
Eng, Legal, Admin, Conting (35%) $ 243,132
$ 937,793
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(Continued)
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DB10: 7.4 ac-ft Detention Basin
Excavation and Hauling 17,908 Cubic Yards $ 232,804
Landscaping (Non-irrigated Native) #HHHEH Square Feet $ 32,234
Inlet Apron 1 - 15,000
Outlet Structure 1 - 50,000
Emergency Spillway 1 - 5,000
Land acquisition 2.5 acre $ 641,333
Eng, Legal, Admin, Conting (35%) $ 341,730
Total DB10 cost $ 1,318,102
Riverton Portion of DB10 Cost (based on volume) 44.6 % $ 587,802
Subbasin Total| $ 4,435,889
Subbasin Riverton Boulevard
RB3-1 | Undeveloped | 1314 [ 36 | 8 4 | | $ 309,000
Subbasin Scenic Cove
SC-1 | Undeveloped | 885 | 30 | 6 3 | IE 170,304
Subbasin Sunday Drive
SD1-1 Undeveloped 1036 18 0 3 $ 128,138
SD1-2 Undeveloped 1055 18 0 3 $ 130,101
SD2-1 Existing Asphalt 718 18 4 2 $ 138,300
SD2-2 Undeveloped 598 30 4 2 $ 114,711
SD2-3 Undeveloped 452 30 4 2 $ 93,105
DB4: .4 ac-ft Detention Basin
Excavation and Hauling 968 Cubic Yards $ 12,584
Landscaping (Irrigated Turfgrass) 10,890 Square Feet $ 28,314
Inlet/Outlet Structure 1 - $ 12,000
Land acquisition 0.20 acre $ 150,000
Eng, Legal, Admin, Conting (35%) $ 71,014
$ 273,912
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(Continued)
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DBS5: .7 ac-ft Detention Basin
Excavation and Hauling 1,694 Cubic Yards $ 22,022
Landscaping (Irrigated Turfgrass) 10,890 Square Feet $ 28,314
Inlet/Outlet Structure 1 - $ 12,000
Land acquisition 0.23 acre $ 150,000
Eng, Legal, Admin, Conting (35%) $ 74,318
$ 286,654
DB6: .3 ac-ft Detention Basin
Excavation and Hauling 726 Cubic Yards $ 9,438
Landscaping (Irrigated Turfgrass) 10,890 Square Feet $ 28,314
Inlet/Outlet Structure 1 - $ 12,000
Land acquisition 0.15 acre $ 150,000
Eng, Legal, Admin, Conting (35%) $ 69,913
$ 269,665
Subbasin Total| $ 1,434,587
Subbasin Western Springs
WS10-1 Undeveloped 137 18 2 1 $ 27,736
WS10-2 Undeveloped 994 30 6 $ 186,499
Subbasin Total| $ 214,235
Total $ 12,116,000




APPENDIX D
TIME OF CONCENTRATION WORKSHEETS



U.S. Department of Agriculture FL-ENG-21B
Natural Rescurces Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T))

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: __ 3/9/10
Location; Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one: Present v Developed

Check one: v T. T through subarea 40W1

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID L
1. Surface description (Table 3-1) ... Dense Grass
2. Manning's roughness coeff., n (Table 3-1) .......ccoeviivveeeenn, 0.24
3. Flow length, L (total L < 100 ft) ... ft 1
4. Two-year 24-hour rainfall, Pa......oooovooeeeeeeeeee e in 1.3
5. Land Slope, S .o, ft/ft 0.010
6. T, =0.007 (nL) °® Compute Ty oo, hr 0.01 [ +] =[ o001 |
P20 5 SD.4
Shallow Concetrated Flow Segment ID | —l
7. Surface description (paved or unpaved) ...............ccocoeeivinn, Paved
8. Flowlenglh Lueenimemmmmmmim s 5 s st o e ft 400
9. Watercourse slope, S ..ooooooiiiiiie e ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..., ft/s 2.0
11.Te=_L Compute Ty wooveeeree, hr 0.06 |+ = 006 |
3600 V
Channel Flow Segment ID | T
12. Cross sectional flow area, @ .........ocoovooeeeroeeee ft? 31
13. Wetted perimeter; Py cmemmmmmasaiamymisassms s ft 6.3
14. Hydraulic radius, r=_a Compute r .........ccceevveeivvreeee, ft 05
PW
15. Channel SIope, S ....veivieiieiieeeeeeee e ft/ft 0.003
16. Manning's Roughness Coeff., n .....ocoviveoeoiisieeieeee 0.02
1% Vs idbr®g® Compute V ..oooeeieee. ft/s 3.4
n
18. Flow 18NGEN, L oo, ft 770 |
19.T.=_ L COMPULE T oo hr 0.06 | + L = [ 0.06 |
3600 V

20. Watershed or subarea T. or Ty (add T, in steps 6, 11, and 19 ... ...ooooivioeeioiiee TR UTSPRS hr 0.13



U.S. Department of Agriculture
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (T

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present v Developed

Checkone: v T. T, through subarea 40W2

FL-ENG-21B

06/04
Designed By: K. Ballentine Date:  3/9/10
Checked By: M. Stayner Date:  3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment 1D
1. Surface description (Table 3-1) ..o, Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) .....cccooieiiiiiennn. 0.24
3. Flow length, L (total L <100 ft) ..., ft 1
4. Two-year 24-hour rainfall, Po......c.oooooo oo in 13
5. Land SlOPE, S cooiiiiiiiie ft/ft 0.010
6. T; = 0.007 (nL} *® Compute Ty oo hr 0.01 [+ ] = 0.01
P20.5 g4
Shallow Concetrated Flow Segment ID ]
7. Surface description (paved or unpaved) ... Paved
8. Flowlength; L wiswvsan oo smigs ft 400
9. Watercourse SlOPE, S oot ft/ft 0.010
10. Average velocity, V (Figure 3-1) .........ooooiiiiievee L TUS 2.0
1. T =_L 6ol 831 I [R———— hr 0.06 | T | = 0.06
3600 V
Channel Flow Segment ID |
12. Cross sectional flow area, @ .....o.oocvovoeooooeoeeeee ft* 3 1
13, ‘Wetled perimeter: Pus s snmmmmssmssns s ft 6.3
14, Hydraulicradius,r=_a Computer ............cceecvvevineenne.. ft 0.5
PW
15. Channel SIope, S ..c.ooovviiieeeeeiee e ft/ft 0.003
16. Manning's Roughness Coeff., n ...l 0.02
17,9 = 14610 &= Compute V ..oovvvverven ft/s 3.4
n
18. Flow length, L .oovoooe e, ft 770 |
19. T, =_ L Compute Ti.oooooooeeee e, hr 006 |+ | = [ 006 |
3600 V

20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19



U.S. Department of Agricullure FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (Ty)

Project; Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date: __ 3/9/10

Check one: Present v’ Developed

Check one: v Te T through subarea 40W3

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) o, Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) .............ccoeviiiiiinnies 0.24
3. Flow length, L (total L <100 ft) cocovvveiceeeee e ft 1
4, Two-year 24-hour rainfall, Po........coooovii e in 13
5. Land slope, S oo ft/ft 0.010
6. T, = 0.007 (nL) °® Compute Ty oo hr 0.01 | + | = l 0.01
P20.5 804
Shallow Concetrated Flow Segment ID | —l
7. Surface description (paved or unpaved) .........ccocceeeeiiceeeenne. Paved
8: Flowlenglthy L winmmmrmanmems i no s siae g ft 400
9. Watercourse SloPe, S .covvveeeieeieeee e, ft/ft 0.010
10. Average velocity, V (Figure 3-1) .o ft/s 20
M. T =_L Compute Ty oo, hr 0.06 | + | =] o006
3600 V
Channel Flow Segment ID | i
12. Cross sectional flow area, @ ..........occocooovovicevecoieeereee i 31
13: 'Wetted perimieter; Py sosms s s i i v sanniztersiins ft 6.3
14. Hydraulic radius, r=_a Computer ................... e ft 0.5
PW
15. “Chanmel Slope St avamssarmsmmaanmsmim s ft/ft 0.005
16. Manning's Roughness Coeff., N .....ooooviiiiieeiee 0.02
17.V = 1.49 r** ' Compute V ...oovovveeean. ft/s 4.4
n
18. FIOW L8NG, L oo, ft 1,000 ]
19. T, =_ L Compite Ty .o hr 0.06 | + l = l 0.06 I
3600V

20. Watershed or subarea Tcor Ty (add Ty insteps 6, 11, and 19 ..., hr 0.13



U.S. Department of Agriculture
Natural Resources Conservalion Service

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one: Present v Developed

Checkone: v T. T  through subarea 40W4

Designed By: K. Ballentine

FL-ENG-21B

06/04

3/9/10

Checked By: M. Stayner

3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..o
2. Manning's roughness coeff., n (Table 3-1) .........................

3. Flowlength; L. {(lotal L€ 100f) oo ft
4. Two-year 24-hour rainfall, Pa...cocccoeiieeioiiiiiiieeeeiee e in
5. Land Slope, 8 ..o ft/ft
6

. T, =0.007 (nL) *®

05 04
P2 S

Shallow Concetrated Flow

7. Surface description (paved or unpaved) ...

8. Flow length, L ..o ft

9. Watercourse slope; 5§ suspassimmsmmnismnmmmsainsg ft/ft

10. Average velocity, V (Figure 3-1) ..o ft/s

M. T =_L Compute Ty oo, hr
3600 V

Channel Flow

12. Cross sectional flow area, @ .......ocoveevvvivieee e ft*
13. Wetted perimeter, Py oo ft
14. Hydraulic radius,r= _a Compute r .............ccccccoeeenennn. ft

15. Channel SIope, S .ooovvoeieiieeeeeeeeeee e ft/ft
16. Manning’'s Roughness Coeff., n ..o
17.V= 1.49r*" s'? Compute V ..o.ovvvvere ft/s
n
18. Flow length, L ..o ft
19. Ty =_ L
3600V

20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19 ........................ e g s

Dense Grass

0.24

1

1.3

0.010

0.01

|+ |

Paved

300

0.010

2.0

0.04

|+ |

= | 003 |

0.08



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10
Location: Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one:  Present ¢ Developed

Check one: v T¢ T, through subarea 1183

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface deSCTiptiOT‘l (Table 3~1) ................................................ Dense Grass
2. Manning's roughness coeff., n (Table 3-1) ........ccccccoeiiieno. 0.24
3. Flow length, L (total L < 100 ft) ...oooooiiiiice e, ft 1
4. Two-year 24-hour rainfall, Pao......coooiiiiieeeee in 13
5. land slgpe; s s evmsmmmmen s ft/ft 0.010
6. T, = 0.007 (nL) ** Compute Ty.ovovevvoveveeen, hr 0.01 ] + | = | 0.01
P20.5 g4
Shallow Concetrated Flow Segment ID | }
7. Surface description (paved or unpaved) ......c...ccoeeeviiiiiieeene, Paved
8. Flow [ength, L oot ft 300
9. Watercourse slope, S .......ooccevviieciiieieiee e ft/ft 0.010
10. Average velocity, V (Figure 3-1) .o ft/s 2.0
1:Te= L CompUte Ty oo, hr 0.04 | + | = o004
3600 V
Channel Flow Segment ID | I
12. Cross sectional flow area, a .......c.oooeeveiiveeie, ft? 31
13. Wetted perimeter, Py ..o ft 6.3
14. Hydraulic radius,r=_a Computer .....cccccoovvreicniviinnn, ft 0.5
Puw
15, Channel SIOpe, 8 oo s aanninsomsna mr g fi/ft 0.020
16. Manning's Roughness Coeff., N ..., 0.02
17.V =149 ** s Compute V ...cooooeviee, ft/s 8.8
n
18, Fow rglh Lasssmmmsnmmssssasmrssa s ft 1,350 |
19. T, = _ L Compute Te.o i hr 0.04 I + = 0.04
3600V

20. Watershed or subarea T, or T\ (add Tyinsteps 6, 11, and 19 ..., hr 0.10



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservalion Service 06/04

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (T,

Project; Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/10
Location: Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one:  Present v Developed

Check one: v T, T through subarea 12651

NOTES: Space for as many as two segments per flow type can be used for each workshest. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..., Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) ..ccoooeeviiviee i 0.24
3. Flow length, L (total L <100 ft) ..............coovvivenen. USSR ft 1
4. Two-year 24-hourrainfall, Po...........oie in 1.3
5. Land slope, S oo, ft/ft 0.010
6. T, =0.007 (nL) *® Compute Ty e hr 0.01 | + L = L 0.01 —J
P20 5 SOA
Shallow Concetrated Flow Segment ID | —l
7. Surface description (paved or unpaved) ............cccccvviiiiviiiinn, Paved
8. Flowlenglh L suvsammmmmmssi s o i it rs s spes ft 300
9. Watercourse slope, S ..ooocoveiiieiiiicce e, ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..., ft/s 2.0
11. T, =_L BrmpateTy e pympommswes hr 0.04 |+ = [ o004 |
3600V
Channel Flow Segment ID | B
12. Cross sectional flow area, a ..............ooooiviiiiiee i 31
13. Weited perimeter; By vvmmmsmmnnnmmmsmmssisams ft 6.3
14. Hydraulicradius,r=_a Computer ........ccccoceevieiiivennnn. ft 0.5
PW
15. Channel SIoPe, S ..o ft/ft 0.020
16. Manning’s Roughness Coeff., n ... 0.02
17 W= 1l ghs Compute V ....oocooeveenen... ft/s 8.8
n
18. FIOW 1NN, L oo ft 2.100 |
19.Th=_ L Compute Ti oo hr 0.07 [ + | = 0.07
3600 V

20. Watershed or subarea T, or Ty (add T,in steps 6, 11, and 19 ... ... oo hr 0.12



U.S. Department of Agricullure
Natural Resources Conservalion Service

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T))

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present ¢ Developed

Checkone:v' T, T through subarea 12652

FL-ENG-21B

06/04
Designed By: K- Ballentine Date:  3/9/10
Checked By: M. Stayner Date:  3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet.

or description of flow segments.

Include a map, schematic,

Sheet Flow (Applicable to T, only) Segment ID L
1. Surface description (Table 3-1) ..o Dense Grass
2. Manning's roughness coeff., n (Table 3-1) .................ccoe... 0.24
3. Flowlength, L (total L <100 ft) ..., ft 1
4, Two-year 24-hour rainfall, Po....ooooooeeee e in 13
5, Land slope, S oo e ft/ft 0.010
6. T, = 0.007 (nL) °® Compute Ty hr 0.01 [ +] = [ 0.01 |
P20 5 80,4
Shallow Concetrated Flow Segment ID | —I
7. Surface description (paved or unpaved) ...........cooveeeeveeee Paved
8. Flowslength; L .cowmmmnsmmmnmsmsmsmmassmmansns o, ft 400
9. Watercourse Slope, S ..o ft/ft 0.010
10. Average velocity, V (Figure 3-1) ...ooveooiiee e, ft/s 2.0
11T &= L Compute Ty coovovveeeeeeeeeeeee. hr 0.06 ] + | = L 0.06 —l
3600 V
Channel Flow Segment ID L i —I
12. Cross sectional flow area, @ ..........cccooccvviiviieeeeeeeee ft? 18
13. Wetted perimeter, Py ..o ft 4.7
14. Hydraulicradius, r=_a Computer ..........c.coocveeeereeeeee, ft 0.4
PW
15. Channel SIoPE, S cvviiiiieeee e f/ft 0.020
16. Manning’s Roughness Coeff., N ..o, 0.02
T W 108775V Compute V ......ooooveve. ft/s 7.5
n
18. FIoW 1€NGHH, L oo ft 1,400 |
19. Ty =_ L Eomipile oo gmuenameses hr 0.05 | + [ = 0.05
3600 V

20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19

0.12



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (T))

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one: Present v Developed

Checkone: v T, T through subarea 13281

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-']) ................................................ Dense Grass
2. Manning's roughness coeff., n (Table 3-1) .............cccooiiieni 0.24
3. Flow length, L (total L < 100 ft) ..o ft 1
4. Two-year 24-hour rainfall, Po....ooooecoiceeeee e in 13
B, Land SIOPE, S ..ttty re e ft/ft 0.010
6. T, =0.007 (nL)°® Compute Tyooovoooee. hr 0.01 [+ = [ 0.01
P20.5 80.4
Shallow Concetrated Flow Segment ID | I
7. Surface description (paved or unpaved) ........oooooeiieeirer Paved
8. Flow length, L ..o ft 400
9. Walercourseislope, Sl s nms st s S i, ft/ft 0.010
10. Average velocity, V (Figure 3-1) oo, ft/s 2.0
11, Te2. L Compute Ty oo, hr 0.06 | +] =] o006 |
3600 V
Channel Flow Segment 1D L | [
12. Cross sectional flow area, @ ......co..ocoovoovoooooe ft? 18
13. Wetted perimeter, Py oo, ft 4.8
14. Hydraulicradius,r=_a Computer ............cccccovveenennn, ft 04
Pw
15. Channel SIope, S ...ooccvvevieeccee ft/ft 0.005
16. Manning’s Roughness Coeff., n ..., 0.02
17, W= .49 5" Compute V ....oooovvvinin, ft/s 36
n
18. Flow 18Ngth, L ... ft 1,100 |
19.T = _ L COMPULE T hr 0.08 | +] = [ o008 |
3600 V
20. Watershed or subarea T, or T, (add T,in steps 6, 11, and 19 ............. e hr 0.15



U.S. Department of Agriculture
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T))

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present ' Developed

Check one: v T  Ti through subarea 13252

Designed By: K- Ballentine

FL-ENG-21B

3/9/10

Checked By: M. Stayner

3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Fiow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..ocooiiiii e,
2. Manning’s roughness coeff., n (Table 3-1) .........cccccccivvviinn.
3: Flowilenathty, Li(total Lag A 00Ft) wormmmemmmmmessenmasas ft
4. Two-year 24-hour rainfall, Po.....oooiieeeeeie, in
5. Land slope, S oot ft/ft
6. T, =0.007 (nL) *® Compute oo hr
P205 54
Shallow Concetrated Flow Segment ID
7. Surface description (paved or unpaved) ..ol
8. Flow length, L oo ft
8. Walercourseislope; 8 s s ft/ft
10. Average velocity, V (Figure 3-1) ..o ft/s
11.T,=_L Compute Ty oo hr
3600 V
Channel Flow Segment ID
12. Cross sectional flowarea, a ..........oooooo e ft*
13. Wetted perimeter, Py oo ft
14. Hydraulic radius,r=_a Compute r .......cceeevvevvvvvvinnnnnn. ft
Pu
15. Channel Slope, S .o oveeeiieceeeeeee v ft/ft
16. Manning’s Roughness Coeff., n ...,
17 V=140 s = Compute V ..o ft/s
n
18. Flow length, L oo ft
19.T, = L Compute Ty hr
3600V
20. Watershed or subarea T, or T, (add Tyin steps 6, 11, and 19 ..o

Dense Grass

0.24

1

1.3

0.010

0.01

|+

| 008 |




U.S. Department of Agriculture FL-ENG-218
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (Ty)
Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: __ 3/9/10
Location: Riverton, Utah Checked By: M. Stayner Date: __3/9/10

Check one:  Present v Developed

Check one: v T. T: through subarea 13452

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) oo Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) ............................ 0.24
3. Flow length, L (total L <100 ft) ... ft 1
4. Two-year 24-hour rainfall, Po.. ... in 1.3
5. Land slope, S oo ft/ft 0.010
6. T, =0.007 (nL)*® Compule Teasuuamsss hr 0.01 E B = [ 001
P20 5 S0 4
Shallow Concetrated Flow Segment ID | —I
7. Surface description (paved or unpaved) .........ccoceevvciiireeecnnn... Paved
8. Flowlength, L ..o, e ft 300
9. Watercourse slope, S ..oooceeeviiiiiiiiiiccciee e ft/ft 0.010
10. Average velocity, V (Figure 3-1) ... ft/s 2.0
1. Ti=s_L Boppale Ty sumsssssmmese hr 0.04 | T L = I 0.04
3600 V
Channel Flow Segment ID L | —|
12. Cross sectional flow area, @ ......cc.ccooeiiveviviiicce e i 31
13. Wetted perimeler, Py oot areessesanennes ft 6.3
14. Hydraulicradius,r=_a Computer ...............cccccceeeiivi, ft 0.5
PW
15. Channel SI0PE, S ..., ft/ft 0.010
16. Manning's Roughness Coeff., n ..., 0.02
17, V=140 2 Compute V .......ccccoeenn, ft/s 6.2
n
18. Flow 1ength, L oo ft 1,400 |
19.T,=_ L Darnpete T e hr 0.06 | + | = | 0.06 —]
3600 V
20. Watershed or subarea T or Ty (add Tyin steps 6, 11, and 19 .o, hr 0.12



U.S. Department of Agriculture
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T))

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present ¢ Developed

Checkone: v T, T through subarea 134S3

Designed By: K. Ballentine

FL-ENG-21B

3/9/10

Checked By: M. Stayner

3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ...,
2. Manning’s roughness coeff., n (Table 3-1) ..o
3. Flow length, L (total L < 100 ft) .......... P ft
4. Two-year 24-hour rainfall, Po..............coooiiiieiiieee in
5. Land 8l008; S wumisminamsnisinisioinimim e arnsmssnss s seses s ft/ft
6. T, = 0.007 (nL)*® Compute Ty hr
P20.5 804
Shallow Concetrated Flow Segment ID
7. Surface description (paved or unpaved) ...........ccoecevveieeein,
8. Flow length, L .o ft
9. Walercourse.slope; § e mmsny o mnsass oams i ft/ft
10. Average velocity, V (Figure 3-1) ..o ft/s
11Ty =_L Compute Ty oo hr
3600 V
Channel Flow Segment ID
12. Cross sectional low @rea, @ .........cccovoovoeoreeesee oo, ft®
13. Wetted perimeter, Py v, ft
14. Hydraulic radius,r=_a Computer ......................cooceee. ft
Py
15. Channel SIope, S .ooooiieiiiicec e ft/ft
16. Manning's Roughness Coeff., n.............ccooiiiiioiiiii,
17.V =149 % s'? Compute V ... ft/s
n
18. Flow length, L oo ft
19.T,=_ L Compute Ty B0
3600 V
20. Watershed or subarea T, or Ty (add T, insteps 6, 11, and 19 ...

Dense Grass

0.24

1

1.3

0.010

0.01

[+ [

Paved

300

0.010

2.0

0.04

|+ |




U.S. Department of Agriculture
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present ¢ Developed

Check one: v T. T through subarea 4150W1

Designed By: K. Ballentine

FL-ENG-21B
06/04

3/9/10

Checked By: M. Stayner

3/9/M10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment 1D
Surface description (Table 3-1) ..o,
Manning’s roughness coeff., n (Table 3-1) ...
Flow-length, L {fotal L' 100 ) swammnumememmrsrns ft
Two-year 24-hour rainfall, Po..........oooooiiiii i, in
Land SloPe, S oo ft/ft
6. Ty = 0.007 (nL)"® Compute Ty...oovoveveveneee hr
P205 30.4

g s b=

Shallow Concetrated Flow

7. Surface description (paved or unpaved) .........cccccooveiiiveenn.

8. Flowdlengthy Lu e se e onses v ft

9. Watercourse Slope, S ..o ft/ft

10. Average velocity, V (Figure 3-1) ..o, ft/s

M. T, =_ L Compute Ty v hr
3600 V

Channel Flow

12. Cross sectional flow area, @ ......ccccovveeeviieeeosee e, i+
13. Wetted perimeter, Py oo, ft
14. Hydraulicradius,r=_a Computer .............c.ccocecvieven., ft

15. Channel SIope, S ..o ft/ft

16. Manning's Roughness Coeff., n ...,

17.V =149 " g'*
n

18. Flow length, L ... ft

19. T, =_L

3600 V
20. Watershed or subarea T. or T, (add T, in steps 6, 11, and 19

Compute V ..o, ft/s

Dense Grass

0.24

1

1.3

0.010

0.01 [+]

| 006




U.S. Department of Agriculture
Natural Resources Conservation Service

FL-ENG-21B
06/04

TR 55 Worksheet 3: Time of Concentration (Tc) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one: Present ¢ Developed

Checkone:v T, T, through subarea 4150W2

Designed By: K. Ballentine

Date: 3/9/10

Checked By: M. Stayner

Date: 3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..o,
2. Manning's roughness coeff., n (Table 3-1) ...
3. Flowlength; L ({total st l00 emmparmmms ey ft
4. Two-year 24-hour rainfall, Po.....oooooii in
5. Land slope, S« ft/ft
6. T, = 0.007 (nL) °® Compute Ty oo, hr
P20.5 80.4
Shallow Concetrated Flow Segment ID
7. Surface description (paved or unpaved) .........c...cocoeoviieeieen.
8. Flawlengih; L coumammvmmaemmemmmmss e ft
9. Watercourse slope, S .....ccovioiieeieeeceeecee e, ft/ft
10. Average velocity, V (Figure 3-1) ..ccocooieviiiiei e ft/s
11.T,=_L Compute Ty ....oooviviiii, hr
3600 V
Channel Flow Segment ID
12. Cross sectional flowarea, a ........ocooooeiiiieicc it
13. Wetted pefimelern Py mmmaamavnsismnaspsin ft
14. Hydraulic radius,r=_a Computer ..........cccccoeieeeeens ft
PW
15. Channel SIope, S ... ft/ft
16. Manning's Roughness Coeff., n ...
17.V = 1.49 7 g2 Bamprls Vossmmmpsmss ft/s
n
18. Flow length, L .o ft
19.T, = _ L Compute Ty hr
3600V

Dense Grass

0.24

1

1.3

0.010

001 |+]

Paved

300

0.010

2.0

0.04 |+]

= | 005 |

20. Watershed or subarea T, or Ty (add Tyinsteps 6, 11, and 19 .....ooooviiiiiviiiiiiee e hr 0.10



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T\)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date: _ 3/9/10

Check one:  Present v Developed

Checkone: v/ To T,  through subarea 4150W3

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID [
1. Surface description (Table 3-1) ................................................ Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) .............................. 0.24
3. Flow length, L (total L <100 ft) ..o, ft 1
4. Two-year 24-hour rainfall, Pa........ooooooiiiiiieeee in 1.3
9. Land Slope, S .o ft/ft 0.010
6. T, =0.007 (nL) °® Compute Ty .oevcveriecrne. hr 0.01 [+] = [ oo
PEO,S 50.4
Shailow Concetrated Flow Segment 1D | |
7. Surface description (paved orunpaved) ...........ccoooiviicciienne Paved
8. Flow length, L .c.ouveeei e ft 400
9. Watlsicelurseislops; 8 suermnmemnnsrsnrsmanmenr st ft/ft 0.010
10. Average velocity, V (Figure 3-1) ............... TRTTTOTRTRTO RPN ft/s 2.0
M. T & L Compute Ty woveveeeeieeeeee, hr 0.06 | + l = [ 0.06
3600 V
Channel Flow Segment ID | I
12. Cross sectional flow area, a ..............coo oo ft? 1.8
13. Wetted perimeter, Py oo ft 4.8
14. Hydraulic radius,r=_a Computer...........cccccveeevreennen. ft 0.4
PW
15. Channel SIoPe, S .vovvviiieeeiie e, ft/ft 0.005
16. Manning’s Roughness Coeff., n ...l 0.02
12N = Aoy g' Compute V ..o, ft/s 35
n
18. Flow 1ength, L oo ft 800 ‘
19. T, =_ L Compute Ty oo hr 0.06 | + | = [ 006
3600 V

20. Watershed or subarea T, or Ty (add Tyinsteps 6, 11, and 19 ..., hr 0.13



U.S. Depariment of Agriculture
Natural Resources Conservation Service

FL-ENG-21B
06/04

TR 55 Worksheet 3: Time of Concentration (T;) or Travel Time (T,

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one: Present ¢ Developed

Checkone: v T Ty  through subarea 4570W1

Designed By: K- Ballentine

Checked By: M. Stayner

Date:

3/9/10

Date: 3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..o
2. Manning’s roughness coeff., n (Table 3-1) ...
3; Flow:length, L {fotal L& 100 ) a1t
4. Two-year 24-hour rainfall, Pa. ..o in
5. Land SIOPE, S .o fi/ft
6. T, =0.007 (nL) 08 Compute T, hr
on 5 S(M
Shallow Concetrated Flow Segment ID
7. Surface description (paved or unpaved) .......cccoocviveniineiinnn.
8. Flowlengthy L ovmimemnmmnmmmumms o s s sssavenm ft
9, Walercourse Sl0Pe, § vy s s i s ft/ft
10. Average velocity, V (Figure 3-1) ..o ft/s
11T, =_L Compute Ty oo hr
3600 V
Channel Flow Segment ID
12. Cross sectional flow area, @ .ccoooovvevveeeeieieeeieeeee e ft?
13. Wetted perimeter,. Py v masmmssvsim s ft
14. Hydraulicradius,r=_a Compute r.......cccccoeiiiiiiciinnnnn. ft
Pu
15. Channel SIope, S i ft/ft
16. Manning’s Roughness Coeff., n.......ccoooviiiiiiciciie,
17.V =148 7 g'* Compute V ..o, ft/s
n
18. Flow length, L ... e ft
19. T, =_ L Compute Ty oo hr
3600V

20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19 ......

il

Dense Grass

0.24

1

1.3

0.010

001 |+] = 001

3.1

6.3

0.5

0.005

0.02

4.4

2100 |

013 | +] = | 013 |




U.S. Department of Agriculture
Nalural Resources Conservation Service

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:

Checkone: v T T,

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (T,)

Present ¢ Developed

through subarea 4570W2

Designed By: K. Ballentine

FL-ENG-21B
06/04

3/9/10

Checked By: M- Stayner

3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.
Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ...,
2. Manning's roughness coeff., n (Tabhle 3-1) .......ccoevvviiiine.
3. Flow length, L {total L < 100 ft) ..., ft
4. Two-year 24-hour rainfall, Po...ooooi i, in
S. Land slope, S .o ft/ft
6. T, = 0.007 (nL) *® Conpule Tesmussmessn hr
P20.5 804
Shallow Concetrated Flow Segment ID
7. Surface description {paved or unpaved) ...........coocooeiveeeeeeeee
8. Flow ength L it essesneasnes omnss samssessamesassmsss oo ft
9. Watercourse slope, S ......ooeiriviiriiiiiis e ft/ft
10. Average velocity, V (Figure 3-1) .o ft/s
M. T, =_L Compute Ty s hr
3600V
Channel Flow Segment ID
12. Cross sectional flow area, @ .........ocooocoovooooioeeoeoee ft?
13. Wetlted perimeter, Py .o, ft
14. Hydraulic radius, r=_a Compute r...........ccccveeeveveeenenn. ft
PW
15. Channel SIoPe, S vvvvviiiiiii e ft/ft
16. Manning’s Roughness Coeff., n ...
17.V =149 s" Compute V ........c.co..co...... ft/s
n
18. Flow length, L ..o ft
19. T, = L Eompite T oo st e oo hr
3600 Vv
20. Watershed or subarea T, or Ty (add Ty in steps 6, 11, and 19 ..o,

Dense Grass

0.24

1

1.3

0.010

0.01

B

Paved

400

0.010

2.0

0.06

|+ 1

= | 006




U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 35 Worksheet 3: Time of Concentration (T.) or Travel Time (T))

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one:  Present ¢ Developed

Checkone: v T. T,  through subarea 4570W3

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..o Dense Grass
2. Manning’s roughness coeff., n (Table 3-1)} ...........ccoiviiinn.. 0.24
3. Flow length, L {total L < 100 ft) .o, ft 1
4. Two-year 24-hour rainfall, Po........ooooioo in 13
9. Land.slope; s warerse s e f/ft 0.010
6. T, =0.007 (nL)"® Compute Ty hr 0.01 | + | = LO'DT —I
P20.5 g04
Shallow Concetrated Flow Segment ID } W
7. Surface description (paved or unpaved) ..........cooevieeiiieeeeen Paved
8. Flow length, L oo ft 400
9. Walercourse SloPe, S .vvvveeeeiieeeeieei e ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 2.0
1. Te2 L Compute Ty coovvveereeireean hr 0.06 | +] = 0.06
3600 V
Channel Flow Segment ID | ]
12. Cross sectional oW area, 8 ........c.occveveeiivreereresssssessensrons ft* 1.8
13. Wetted perimeter, Py .oooveieceee e ft 4.7
14. Hydraulicradius,r=_a Computer ...............cocccovvveennn, ft 04
l:)W
15 iChanpel Slope; § wmesrpmmomuranpsnossne e ft/ft 0.005
16. Manning’s Roughness Coeff., N ..o, 0.02
17.V = 1.49 r** g'? Compute V ..o ft/s oty
n
18. FIOW 1€NGEA, L oo fit 900 |
19.T,=__ L Compute T hr 0.07 | + l = | 0_07—I
3600 V

20. Watershed or subarea T, or T, (add Ty in steps 6, 11, and 19 .o oo hr 0.14



U.8. Department of Agriculture
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (T,)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present v Developed

Checkone: v T. T, through subarea 4150W4

Designed By: K. Ballentine

FL-ENG-21B
06/04

3/9/10

Checked By: M. Stayner

3/9/10

NOTES. Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description {Table 3-1) .......oooeoiioeeev
2. Manning’s roughness coeff., n (Table 3-1) ...
3. Flow length, L (total L < 100 ft) ......cooooiiiiieeeeeee ft
4. Two-year 24-hour rainfall, Pa......oor e in
5. Land slope, S ..coooiiiiie e ft/ft
6.T, =0.007 (nL) *® Compute Ty, hr
P20.5 SG 4
Shallow Concetrated Flow Segment ID
7. Surface description (paved or unpaved) ..............oocooveeiiee
8., oW [engthy L rwmsmmsmmmessmrmpn e s me s, ft
9. Watercourse Slope, S ..ooovvioeiioeeieeeeeeeeee e ft/ft
10. Average velacity, V (Figure 3-1) ... ft/s
M. T,= L Compute T ..o hr
3600 V
Channel Flow Segment ID
12. Cross sectional flow area, @ ..........ccocooieeeiiiiiivi ft*
13. Wetted perimeter, Py, ...ocooooiiiiiiiiieeeie e ft
14. Hydraulic radius, r=_a Computer ... ft
PW
15. Channel SIOPe, S ..o ft/ft
16. Manning's Roughness Coeff., N ....ccoocveivicoeioeeev,
17. V=148 ~B g2 Gompute™ st ft/s
n
18. Flow length, L ..o ft
19. Ty =_ L Compute Tieveveiiiiieiiicieeeeee hr
3600 V
20. Watershed or subarea T, or Ty (add T, in steps 6, 11, and 19 ..o

Dense Grass

0.24

1

1.3

0.010

0.01

|+ L

hr 0.10



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (Tc) or Travel Time (T))
Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10
Location: Riverton, Utah Checked By: M. Stayner Date: _ 3/9/10

Check one:  Present v Developed

Check one: v T, T through subarea BF

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..o
2. Manning's roughness coeff., n (Table 3-1) ...
3. Flow length, L (total L < 100 ft) ..o ft
4. Two-year 24-hour rainfall, Pa....oooovvooe oo in
S: L-and SIOPe; 8 e i B e e e s ft/ft
6. T, =0.007 (nl) *? Compute Ty .o hr
PZOAS 504
Shallow Concetrated Flow Segment ID
7. Surface description (paved or unpaved) ...........cccooceviiieeee.
8. Flow length, L ..o ft
9. WAereouSeSlOne, § i e s /it
10. Average velocity, V (Figure 3-1) ..., ft/s
M. T, =_L Compute Ty oo hr
3600V
Channel Flow Segment ID
12. Cross sectional flowarea, @ ...........ccoooovieeeiceieecci, ft*
13. Wetted perimeter, Py oo, ft
14. Hydraulicradius,r=a Compute r..........cccccceeiirnn, ft
PW
15. Channel Slope, S .cooeeeeveeeiicc, e ft/ft
16. Manning’'s Roughness Coeff., n ...
17.V =149 ** s Compute V ..o.ovoveeee, ftls
n
18, Flowlength L s st e ft
19.Tv=_ L Compute Ty hr
3600V
20. Watershed or subarea T or T, (add T, in steps 6, 11, and 19 ......

—

Dense Grass

0.24

30

1.3

0.010

019 [ +] = 019

Paved

400

0.010

2.0

0.06 | +] = |

010 [+ = | 010 ]




U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10

Location: Riverton, Utah Checked By; M. Stayner Date: _ 3/9/10

Check one:  Present ¢ Developed

Checkone:v T, T through subarea BF2

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID —l
1. Surface description (Table 3-1) ..o Dense Grass
2. Manning's roughness coeff., n (Table 3-1) ... 0.24
3. Flow length, L (total L < 100 ft) cooovveeeeiieeeeeee ft 30
4. Two-year 24-hour rainfall, Po.....ooooooiii in 1.3
5: LaNd SI0PB) 8 et i ittt e nesessssasesns s gt s o msnmmesesansmns ft/ft 0.020
6. T, = 0.007 (nL) ** Compute Ty hr 0.14 | + [ = o014
PZD‘S 50.4
Shallow Concetrated Flow Segment ID I |
7. Surface description (paved or unpaved) ... Paved
8. Flow length, L .o e ft 300
9. Walercourseislope, S s vrmmsiainmmimsn ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..oovveeiiiieieeeeeeeeee ft/s 2.0
M. T =L Compute Ty oo hr 0.04 l + l = I 0.04
3600 V
Channel Flow Segment ID ] |
12. Cross sectional flowarea, a ...............cccoocvvrni. e ft? 3.1
13. Wetted perimeter, Pu e ft 6.3
14. Hydraulicradius,r=_a Computer .............ccocevvvceeiii ft 0.5
F’W
15. Channel SIoPe, S .o ft/ft 0.010
16. Manning's Roughness Coeff., n ... 0.02
17. V=149 5" Comptite V wpwmsaeis ft/s 6.2
n
18, Flowangit: L smnoim iiomsmommsmmssemst st ft 900 |
19.T,=_ L ComMPULE Tr..oovoveeeeeeeeeeee hr 0.04 | + ] = [ 004
3600V

20. Watershed or subarea T. or Ty (add T, in steps 6, 11, @nd 19 ..o hr 0.23



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservalion Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T,

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10

Location; Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one:  Present ' Developed

Checkone: v T, T, through subarea BF3

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID L ]
1. Surface description (Table 3-1) ... Dense Grass
2. Manning’s roughness coeff., n (Table 3-1} ..o 0.24
3. Flow length, L (fotal L < 100 ft) ..., ft 10
4, Two-year 24-hour rainfall, Pao...ooooooeeeeeeeeeeeeeeeeee in 13
5. Land slope; § oo e S i ft/ft 0.010
6. T, =0.007 (nL) *® Compute T, hr 0.08 |+ [ = [ oo08
PZG 5 SO 4
Shallow Concetrated Flow Segment ID I |
7. Surface description (paved or unpaved) ..., Paved
8. Flow length, L ..o e ft 300
9. Watercourse slope, S ... ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o, ft/s 2.0
1. Te=_L Compute Tp wveeeeeeeeeecreen. hr 0.04 ] + [ = I 0.04 —l
3600 V
Channel Flow Segment ID L | |
12. Cross sectional flow area, @ .........oooooeeeoeeeeeoeeo ft? 1.8
13. Wetted perimeter, Py .o ft 47
14. Hydraulicradius, r=_a Computer ........ccoeeveeeeeereeenen, ft 0.4
Puw
158. Channg! Slope; § wamrmmirmi s i i fr s s ft/ft 0.005
16. Manning’s Roughness Coeff., N ..o 0.02
17.V = 1.49 r*® s Compute V ..o ft/s 37
n
18: Flenwlengihy, L oo s s i s iiimmmses ft 400 |
19.T, =_L Compute Ty oo hr 0.03 | + L & [ 0.03 |
3600 V

20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19 .......... B S T U B hr 0.15



U.S. Department of Agriculture
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (To)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present ¢ Developed

Check one: v T, T, through subarea BF4

FL-ENG-21B

06/04
Designed By: K- Ballentine Date:  3/9/10
Checked By: M. Stayner Date:  3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID —|
1. Surface description (Table 3-1) ... Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) ..., 0.24
3. Flow length, L (total L < 100 ft) ..coooeieeiee e ft 10
4. Two-year 24-hour rainfall, Po....ooovveee e in 1.3
9. Land.slope; S w15 s ft/ft 0.010
6. T, =0.007 (nL) °® Compute Tr.oooooooooeoeeee hr 0.08  |+] = | 008 ]
P20'5 S0.4
Shallow Concetrated Flow Segment ID | l
7. Surface description (paved or unpaved) .............cccocooveveenn. Paved
8. Flow length, L .o ft 400
9. Watercourse slope, S ..o ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 2.0
1. = L Compute Ty oo, hr 0.06 ! + [ = LO-OG |
3600 V
Channel Flow Segment ID |
12. Cross sectional flow area, @ ......o.eeeeeveeeeeeereeoeeeoeoo ft? 18
13, Wetted perimeter, Pu .o ft 4.7
14. Hydraulic radius,r=_a Compute r........ccccooecevoeerin.. ft 0.4
PW
15: Channel Blope; St tomit s s esossers.s ft/ft 0.005
16. Manning's Roughness Coeff., n ... 0.02
17.V =149 P "2 Compute V .....ooooovve. ft/s 37
n
R 1S e T ——— ft 500 J
19.Ti=_ 1L Compute Ty hr 0.04 | + L = [ 0.04 |
3600 V

20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19



U.S. Department of Agriculture
Natural Resources Conservation Service

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:

Check one: v T¢

FL-ENG-21B
06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (Ty)

Present v Developed

Tt through subarea CC

Designed By: K- Ballentine

Date:

3/9/10

Checked By: M. Stayner

Date:

3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet.
or description of flow segments.

Include a map, schematic,

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3—1) ................................................ Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) v.ooocvciiiiiiiiiieee 0.24
3. Flow length, L (total L <100 ft) ..o ft 30
4. Two-year 24-hour rainfall, Po......oooo e, in 1.3
5. Land slope, S ccvvvieeiii e ft/ft 0.010
6. T, =0.007 (nL) *® Blompuie oo hr 0.19 | +] = o019 ]
P20.5 S0,4
Shallow Concetrated Flow Segment ID I ‘I
7. Surface description (paved or unpaved) ....................... o Paved
Ll o |~ o o ft 525
9. Watercourse slope, S ..o ft/ft 0.010
10. Average velocity, V (Figure 3-1) ... ft/s 2.0
M. Ty=_ L 215 192] 01511 1) WA, hr 0.07 ! + | = L 0.07 I
3600 V
Channel Flow Segment 1D i —|
12. Cross sectional flow area, a ......... e U f? 3.1
1.3 Wetted perimeter, Py s mon i s ft 6.3
14. Hydraulicradius,r=_a Computer .....cccccovvoeveeeeecinie ft 0.5
PW
15. Channel SIope, S .o ft/ft 0.005
16. Manning’s Roughness Coeff., N ...cccoooiiiiiccie 0.02
17, V =149 (2 g2 Compute V ..o, ft/s 4.4
n
18. Flow length, L ..o ft 1,100 {
19. T, =_ L Compute T e e hr 0.07 l n | = 0.07
3600V
20. Watershed or subarea T; or Ty {add Tyin steps 6, 11, and 19 ... hr 0.33



U.S. Department of Agriculture
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T;) or Travel Time (T¢)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one: Present ¥’ Developed

Check one: v T, T through subarea CF

Designed By: K. Ballentine

Checked By: M. Stayner

FL-ENG-21B
06/04

3/9/10

3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID

Surface description (Table 3-1) ...,
Manning’s roughness coeff., n (Table 3-1) ...

Flowlength; L (total Ligr 10000 cnmummemmnemnsunssnn ft
Two-year 24-hour rainfall, Po...oo.ooooiiii, in
. Land slope, 8 oo fe/ft
6. T, =0.007 (nL)*®

05 _04
P, "s

@ s o D

Shallow Concetrated Flow

7. Surface description {paved or unpaved) .............ccovviiiviiieenn,
8. Flowlength; L coninnrpapmnsmmnmmessisassa ft
9. Watercourse slope, S ..o ft/ft
10. Average velocity, V (Figure 3-1) ..o ft/s
M. T, =_L
3600 V

Compute Ty woooiviiiiiiie hr

Channel Flow

12. Cross sectional flow area, a ..., =
13, Wetted perimeter; Py ovmmnnnenmnsmmansns i ft
14. Hydraulicradius,r=a Computer .........ooeeiiieiiiicrinnnnn, ft

15, Channel SIOPE, S ..o ft/ft
16. Manning’'s Roughness Coeff, n ...
17, WV d B3
n
18. Flow length, L ..o, ft
19. T, =__L
3600 V

ComputeV ... ft/s

20. Watershed or subarea T.or T\ {add T,insteps 6, 11, and 19 ...,

Dense Grass

0.24

30

1.3

0.010

0.19

|+ ]

Paved

100

0.010

2.0

0.01

|+ |

= | 003 |




U.S. Department of Agriculture
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (T))

Project; Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present ¢ Developed

Checkone: v T T through subarea PEL

FL-ENG-21B

06/04
Designed By K. Ballentine Date: 3/9/09
Checked By: M. Stayner Date: 3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID —[
1. Surface description (Tabie 3-1) ................................................ Dense Grass
2. Manning's roughness coeff., n (Table 3-1) ..., 0.24
3. Flow length, L (fotal L <100 ft) ..o ft 30
4. Two-year 24-hour rainfall, Po......voeeeeee e in 1.3
5. Land SIoPe, S c oo ft/ft 0.010
6. T, =0.007 (nL)°® Compute Ty oo hr 0.19 | + | = 019 |
P2DS 30,4
Shallow Concetrated Flow Segment ID L | }
7. Surface description (paved or unpaved) .......cooooeoieieeee, Paved
8. Flow lengthy Lo snasmsssnnisig. g ft 700
9. Watercourse Slope, S ...oceviivieeiiiieeecieeee e ft/ft 0.010
10. Average velocity, V (Figure 3-1) oo ft/s 2.0
1. T, =_L Compute Ty oo hr 0.10 { + | = G.‘IOj
3600 V
Channel Flow Segment ID |
12. Cross sectional flow area, @ .......ocoovveeeeeveveooeeeeee . i 1.8
13. Welted petimeter; Py, «wmsnnnsmnmomensmsmarmsnmms ft 4.7
14. Hydraulicradius,r=_a Compute r............oceevvvveeeneenne ft 0.4
Pu
15. Channel SIope, S ..o, ft/ft 0.005
16. Manning’s Roughness Coeff., n ..., 0.02
17. V=149 g” Compute V ....... e ft/s 3.6
n
18. Flow 1€NGEN, L oo, ft 0 |
19. T, =_ L ComPULE T v, hr | + | = I
3600V

20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19

0.29



U.S. Department of Agriculture FL-ENG-21B
Nalural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one:  Present v Developed

Check one: v T¢ T through subarea FS1

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ...l Dense Grass
2. Manning's roughness coeff., n (Table 3-1) .....ccccociiiieiiiienn. 0.24
3. Flow length, L (total L <100 ft) ..........oooiii ft 10
4. Two-year 24-hour rainfall, Po.......oocooooiiiiii i in 1.3
5 Land-slefe; § wrremmnsrsenmnn e s ft/ft 0.010
6. T, =0.007 (nL) *® Compute Tieooeereerieee hr 0.08 [ +] = [ o008
P205 30‘4
Shallow Concetrated Flow Segment ID ’ l
7. Surface description (paved or unpaved) ............coccveeeeneni, Paved
8. FloWw NG, L oo, ft 300
9. Walercoursesslope; § wwimsmmsmwersmmsimmmas i s ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 20
1M1. T, =_ L Compute Ty coooooviiiiiee hr 0.04 I + l = | 0.04
3600 V
Channel Flow Segment ID | l
12. Cross sectional flow area, @ ..........ccooeeeceeoeee e ft? 3.1
13. Wetted perimeter, Py ccooooooiviiiiiiecee e ft 6.3
14. Hydraulic radius,r=_a Computer ......ccccocviiiiiiininnriiiennne ft 0.5
PW
15: Channel SIOpeL's wrsmanmmensm s ft/ft 0.005
16. Manning’'s Roughness Coeff., n .........ccooi oo 0.02
17.V =149 ** s'? Compute V ..o ft/s a4
n
18, Flow lenglh. Lossempsmpmmsesmaimsmsssmiss ft 300 |
19. T, =_ L COMPULE Ty hr 0.02  [+] = | 002 |
3600 V

20. Watershed or subarea T, or T, (add Tyin steps 6, 11, and 19 ..o, R — hr 0.14



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (T\)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/10

Location; Riverton, Utah Checked By: M. Stayner Date: _ 3/9/10

Check one:  Present ¢ Developed

Check one: v T, T through subarea FS2

NQOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..o, Dense Grass
2. Manning's roughness coeff., n (Table 3-1) ....cccocviviviieeeinen, 0.24
3. Flow length, L (total L < 100 ft) ...oooiiiiiriiirieiseeeeee e, ft 10
4. Two-year 24-hour rainfall, Pa.....ccocoooiiiiiiiiieeeee, in 1.3
5. Landslope; S o e S ft/ft 0.010
6. T, =0.007 (nL)°® Eompule T hr 0.08 |+ ] =] o008
P20.5 504
Shallow Concetrated Flow Segment ID | |
7. Surface description (paved orunpaved) ............ccooooeiiiiee. Paved
8. Flow length, L .o ft 100
9. Watercourse Slope, S ... ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 2.0
. Tes L Compile Ty sosesmsmmsmssy hr 0.01 ] + ' = | 0.01j
3600 V
Channel Flow Segment ID | !
12. Cross sectional flow area, @ .......coocoe e, ft? 1.8
13. Wetted perimeter, Py oo, ft 47
14. Hydraulicradius,r=_a Computer .........ccccceiiniiiiiienn ft 04
Pu
15, ‘Channel SIopeys e pmermrmsrammmrnesmmeesp gy ft/ft 0.005
16. Manning’s Roughness Coeff., n ..., 0.02
17.V = 1.49r* ¢ Compute V ..occvvvereein, ft/s 3.7
n
18. Flow length, L ..o, fit 200 l
19. Ty = L S aTy 1101011 R R —— hr 0.02 l + | = | 0.02 |
3600 V

20. Watershed or subarea Tcor Ty (add Tyin steps 6, 11, and 19 ... hr 0.11



U.S. Depariment of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T;) or Travel Time (T;)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/10
Location; Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check cne: Present v’ Developed

Check one: v T. Tt through subarea HC

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..o Dense Grass
2. Manning's roughness coeff., n (Table 3-1) ........................... 0.24
2. Flewlength; Li{total L1000 ftlwpmmmmmmmemnnnemmsass ft 30
4. Two-year 24-hour rainfall, Pa.....ooooooooi in 13
5. Land SIOP&, S oo ft/ft 0.010
6. T, =0.007 (nL)** Compute Ty, hr 0.19 [+ ] = [ o019
PZO.S 80'4
Shallow Concetrated Flow Segment ID L l j
7. Surface description (paved or unpaved) ...............occooocce Paved
8. Flow lengihi Lo nemsasnssmememm e s ft 400
9. Walefcourse Slope, 8 i rommiiin sy s s e ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 2.0
1. T,=_L Compute Ty oo hr 0.06 I + | = | 0.06 —|
3600 V
Channel Flow Segment ID | ]
12. Cross sectional flow area, a ......coooooeeiiiiiiini i i 1.8
13. Welled perimeter; Py, . cnwamaimnmnismmamss ft 4.8
14. Hydraulicradius,r=_a Computer......cccoocooiiii . ft 0.4
PW
15. Channel Slope, S ..o ft/ft 0.005
16. Manning’s Roughness Coeff., N ..., 0.02
17, Ve oy gl? Compute V o.ooovoo . ft/s g
B ;
18. FIOW 1ENGHN, L ovvooeoeeoeeee oo ft 700 |
19.T, = L Compute Ty hr 005 | + L = | 005 ]
3600V

20. Watershed or subarea T, or T, (add Ty in steps 6, 11, and 19 ..., hr 0.30



U.S. Department of Agriculture FL-ENG-21B

Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (T))
Project; Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10
Location; Riverton, Utah Checked By: M. Stayner Date: _ 3/9/10

Check one:  Present ¢ Developed

Checkone: v T Ty through subarea MAS

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID "]
1. Surface description (Table 3-1) .o, Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) ..o, 0.24
3. Flow length, L (total L< 100 ft) ..., ft 30
4. Two-year 24-hour rainfall, Po...oooooiiiiieeeeeeee e in 13
5. Land SIOPE, S it ft/ft 0.010
6. T, =0.007 (nL) *® Compute T.ooovoire. hr 0.19 [ +] = [ o049
P20.5 SD.4
Shallow Concetrated Flow Segment ID f |
7. Surface description (paved or unpaved) ...l Paved
8. Flow lengtht ose e amns e s ft 400
9. Watercourse Slope, S ..ooovvveiii it ft/ft 0.010
10. Average velocity, V (Figure 3=1) oo, ft/s 2.0
M. T =_L Crommpube T v hr 0.06 | + | = I 0.06 —I
3600 V
Channel Flow Segment ID | |
12. Cross sectional flow area, @ .......coccccvvvvveeeiieeeee ft? 3.1
13:. Wetted perimetern; Py sovnunmmmnnmnmnn sy ft 6.3
14. Hydraulic radius,r=_a Computer .......cccccceevvvverereeennn.. ft 0.5
Pw
15. Channel SIOPe, S ..o, ft/ft 0.005
16. Manning’'s Roughness Coeff., n ...............ccooiiiiiiiiiie, 0.02
17 Med 400 s Compute V ..o ft/s 4.4
n
18. FIOW I8NGHN, L ..o fi 800 |
19.T, = _ L Compute Ty oo, hr 0.05 l + l = L0_05 ,
3600 V
20. Watershed or subarea T, or Ty (add Tyin steps 6, 11, and 19 ... hr 0.30



U.S. Department of Agriculture
Natural Resources Conservation Service

TR 35 Worksheet 3: Time of Concentration (T¢) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present ¢ Developed

Check one: v T. T through subarea MAS2

FL-ENG-218

06/04
Designed By: K. Ballentine Date:  3/9/10
Checked By: M. Stayner Date:  3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..o Dense Grass
2. Manning's roughness coeff., n (Table 3-1) ............................. 0.24
3. Flow length, L (total L < 100 ft) ..., ft 30
4. Two-year 24-hour rainfall, Po.....oooiviiiiiiiev e in 1.3
5. Land slope, S .o fi/ft 0.010
6. T; =0.007 (oL} *® Compute Ty.vovevecereerereenn, hr 0.19 [+ L = l 019
P20.5 g4
Shallow Concetrated Flow Segment ID |
7. Surface description (paved or unpaved) .........cccocvviieiiiieea, Paved
8. Flow lengih; ki i 555 annn o s amsmn s ans ssmssmespasasos ft 400
9. Watercourse slopPe, S ..o ft/ft 0.010
10. Average velocity, V (Figure 3-1) ... ft/s 2.0
1M1.T, =L Compute Ty ... hr 0.06  |+] = [ 006
3600V
Channel Flow Segment ID | j
12. Cross sectional flowarea, a ... ft* 31
13, Wetted perimeter; Pyt i smms rasees ft 6.3
14. Hydraulic radius,r=_a Computer .......c.cccccooviiiiii, ft 0.5
I:)W
15. Channel SIoPe, S .o ft/ft 0.005
16. Manning's Roughness Coeff., N ..o, 0.02
17.V = 149 r*® s'? Compute V ..., ft/s 4.4
n
18. FIOW 18NGHH, L oo ft 1,000 |
19.T,=_ L Bampeie Tesmamseminmenss hr 0.06 | + | = | 006—’
3600 V
20. Watershed or subarea T. or Ty (add Tyin steps 6, 11, and 19 ... hr 0.31



U.S. Department of Agriculture
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present v Developed

Checkone: v T. T,  through subarea PRI

FL-ENG-21B

06/04
Designed By: K. Ballentine Date:  3/9/09
Checked By: M. Stayner Date:  3/9/09

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ...l Dense Grass
2. Manning’s roughness coeff., n(Table 3-1) ............................ 0.24
3. Flow length, L (fotal L < 100 ff) ..o ft 30
4. Two-year 24-hour rainfall, Pa.......oooooooiii in 1.3
B Landislope; B vaumummenmmssemsmmssmmomin s e ft/ft 0.010
6. T, =0.007 (nL)*® Compute Ty, hr 0.19 l T | = 019
P20‘5 SO,4
Shallow Concetrated Flow SegmentiD | |
7. Surface description (paved or unpaved) ..........ccccoooiiviinin Paved
8. Flow 1ength, L ..., ft 400
9. Walercourse SlOP, S .o ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o, ft/s 2.0
1. T, =_L Compute: Ty oo e hr 0.06 | + | = 0.06
3600V
Channel Flow Segment ID |
12. Cross sectional flowarea, @ ............ooovvieiii i ft? 1.8
13. Wetted perimeter, Py, .o ft 4.7
14. Hydraulic radius,r=_a Computer ...........cccccoviiivriininnn. ft 0.4
PW
15.. Channel Slape;s coucomeuns oo sy ft/ft 0.010
16. Manning’s Roughness Coeff., N ..., 0.02
17.V =1.49r*°s" Compute V .....ococooveee, ft/s 5.2
n
18. Flowilength, L .osuicmvaivmmmpmm e ooy e ft 1,900 |
19. T, =_ L Sompute T s, i hr 0.10 [ + B = [ 010 |
3600 V
20. Watershed or subarea T, or Ty (add Tyin steps 6, 11, and 19 ... hr 0.35



U.S. Department of Agricuilure FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10
Location: Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one:  Present ' Developed

Check one: v T¢ T through subarea PRI2

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ... Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) .........cocce e, 0.24
3. Flow length, L (total L < 100 ft) ..ol ft 30
4. Two-year 24-hour rainfall, Po...o in 13
5. Land slOPE, 8 i e ft/ft 0.010
6. T; = 0,007 L) ™ COMPULE Ty eeveeeereeeeeen, hr 019 [ + [ = | 0.19
P20,5 804
Shallow Concetrated Flow Segment ID I ]
7. Surface description (paved or unpaved) ..., Paved
8: Flowlengthy bcssmrmamemeamnnnanmsmases s arnes ft 900
9. Watercourse SIOPE, S ..oovvviveeeiiieeeeciii e ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 2.0
1. Ty =_ L Cormptes T s 0.13 | + | = ' 0_43—|
3600 V
Channel Flow Segment ID | —|
12. Cross sectional flowarea, a .........cccocovvieeeiiieieieee lig 1.8
13. Wetted perimeter; Py c.crunanimmmnassnsmis Ve e ft 4.7
14. Hydraulic radius,r=_a Computer ........ccccocveeivieciiiiennn, ft 0.4
PW
15. Channel SIOpe, S ....ooovviiiiiieeee e ft/ft 0.005
16. Manning's Roughness Coeff., n ... 0.02
170 = 1 J5.F7 g Gormpils Vo ft/s 3.6
n
18. Flow 1ength, L ..o ft 0 |
9.7 =_ L Compute Ty hr IE | = |
3600 V

20. Watershed or subarea T, or T, (add T;in steps 6, 11, and 19 ... e, hr 0.31



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T\)

Project: Riverton Storm Drain Master Plan Designed By: K- Ballentine Date:  3/9/09

Location: Riverton, Utah Checked By: M. Stayner Date: _ 3/9/09

Check one:  Present ' Developed

Check one: v T. T, through subarea PRI3

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ... Dense Grass
2. Manning's roughness coeff., n (Table 3-1) .....ccccccevireene A 0.24
3. Flowlength, L. {tolal L. 100 f) .. cunnummswmmaimnmmm ft 30
4. Two-year 24-hour rainfall, Pa........coooviviiiiiniien in 1.3
5. LATHSIONE; 8 .oommmmnmmsnnmmssnsmsili i s ot s oasmimnang ft/ft 0.010
6. T, = 0.007 (nL) *® Compute Ty hr 0.19 [ +] = [ 019
PZD 5 504

Shallow Concetrated Flow Segment ID | I
7. Surface description (paved or unpaved) ........cccooeieiieeiinie. Paved
8: Flowlength, L .o s s s ft 570
9. Walercourse slope; S wamemssmppiperum i s ft/ft 0.010
10. Average velocity, V (Figure 3-1) ... ft/s 2.0
1. Ty=_L Compute Ty oo, hr 0.08 ] + | = 0.08

3600V
Channel Flow Segment ID [ |
12. Cross sectional flow area, @ ..........c.ooooeooeeeeeee . ft* 1.8
13. Wetted perimeter, Py oo, ft 47
14. Hydraulic radius,r=_a Compute r ... ft 0.4

F)W
15. Channel SIOPE, S cocevviieeeeiee e ft/ft 0.005
16. Manning’s Roughness Coeff., N ..o 0.02
7.5 =l ' Compute ¥ ..o ft/s 36
n

18. Flow 1ength, L ..o ft 0 I
19.T,=_ L COMPULE Ty veeeeeeeeieeeeeeee hr | + l = |

3600 V
20. Watershed or subarea T, or Ty (add T,insteps 6, 11, and 19 ... hr 0.27



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/09

Location; Riverton, Utah Checked By: M. Stayner Date: __ 3/9/10

Check one:  Present y Developed

Check one: v T, Tk through subarea PRI4

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment 1D
1. Surface description (Table 3-1) ... Dense Grass
2. Manning's roughness coeff., n (Table 3-1) ..........oocoeviinnnnnnns 0.24
3. Flowidlength; t (tofal L 00 M) v smmmmnnmammmsmnaseme ft 30
4. Two-year 24-hour rainfall, Po.........o..oooiiiiie in 13
5. Land Slope, S« ft/ft 0.010
6. T, =0.007 (nL) *® Compute Ty oo, hr 0.19 I + | = 1 0.19‘!
P205 504
Shallow Concetrated Flow Segment 1D | I
7. Surface description (paved or unpaved) ..........ccoooeiiiieeeeeennn. Paved
8. Flowlenghh Lo g sovssnssoossesssmosss ft 400
9. Walercourse slope, § cnnnnn e st ft/ft 0.010
10. Average velocity, V (Figure 3-1) «.ccoooooiii e ft/s 2.0
M T =L Compute Ty oo, hr 0.06 K = [ 0086
3600 V
Channel Flow Segment ID | I
12. Cross sectional flow area, a ..o i 1.8
13. 'Wetlled perimeten; Py, s ft 47
14. Hydraulic radius,r=_a Computer ..........ccccccceeeveiiveenn. ft 0.4
PW
15. Channel SIope, S ..ooooveiiiiieec e ft/ft 0.005
16. Manning's Roughness Coeff., N ..o 0.02
{2V = L4078 gF Campite Vewammrsnn ft/s 3.6
n
18, FIOW 18NGEN, L oo ft 1,800 ’
19.T. = L COMPULE Tievroeooeoeeeeeeee hr 0.14 |+ | = | 014 ]
3600 V

20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19 ..., T hr 0.38



U.S. Department of Agriculture
Natural Resources Conservation Service

FL-ENG-21B
06/04

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan

Check one: Present v’ Developed

Check one: v T, T,

through subarea PRIS

Designed By: K. Ballentine

Date: 3/9/09

Checked By: M. Stayner

Date: 3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..o
2. Manning's roughness coeff., n (Table 3-1) ...
3. Flow length, L (total L < 100 ft) ..., ft
4. Two-year 24-hour rainfall, Pa.......ccoooooooiiiiiie in
5. Land slope, S .o ft/ft
6. T, = 0.007 (nL) °® Compute Ty .ocoveeeeern. .. hr
P20.5 504
Shallow Concetrated Flow Segment ID
7. Surface description (paved or unpaved) .........cccooovecooeeeoe
8. Flow length, L ..o ft
9. Watercourse Slope, S ..ot ft/ft
10. Average velocity, V (Figure 3-1) ..o ft/s
M. T =_L Compute Ty oo, hr
3600V
Channel Flow Segment ID
12. Cross sectional flow area, @ ...........coooeevoooeeo ] i
13. Wetted perimeter, Py ..c.ooooveooieeeii e ft
14. Hydraulic radius,r=_a_ Compute r ........cccoeeveveeeeii, ft
Py
15. Channel SIOPe, S ... e ft/ft
16. Manning's Roughness Coeff., N ........ccccoooioeiie
17.V = 1.49 r*? s'? Compute V o.ooeveeereen, ft/s
n
18. FloWlangthy, L e e ft
19. Ty =_ L Compute Ty oo hr
3600V

20. Watershed or subarea T, or T, {(add T; in steps 6, 11, and 19

Dense Grass

0.24

30

1.3

0.010

0.19

[+ 1 = [ 019 ]

Paved

700

0.010

2.0

0.10

|+ | =[ o010 |

1.8

4.7

0.4

0.005

0.02

3.6

................................................................. hr 0.29



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T;) or Travel Time (T\)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date: __ 3/9/10

Check one:  Present ¢ Developed

Check one: v T¢ T, through subarea PRI6

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ... Dense Grass
2. Manning's roughness coeff., n (Table 3-1) ......cccooveiiieiiinn 0.24
3. Flow length, L (total L < 100 &) ..oooooiiieiiee e ft 30
4. Two-year 24-hour rainfall, Po..........o.ooooiiiiiii, in 1.3
B: LamdiSlOopa; § s s s i f/ft 0.010
6. T, = 0.007 (nL) ** Compute Ti.oovereceenn. hr 0.19 |+ ] =[ o019 |
P20.5 80.4
Shallow Concetrated Flow Segment ID l |
7. Surface description (paved or unpaved) ... Paved
8. Flow length, L ..., ft 400
9. Walercourse: SlOPE; Sl v st e gy 1 ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 2.0
M. To=_L Compute Ty oo hr 0.06 | +] = 006
3600 V
Channel Flow Segment ID | | ]
12. Cross sectional flowarea, a ........cccco....... e i 3.1
13. Wetted perimeter, Py cocovvveceeeeee e ft 6.3
14. Hydraulicradius,r=_a Computer........cccoooiiiii ft 0.5
PW
15. Channel SIOPE; B s i e e enmmresssses smmes ft/ft 0.004
16. Manning’'s Roughness Coeff., N ... 0.02
17 V=449 77 &' Compute V ..o, ft/s 3.9
n
18 Flowlengih; L cosspnmsmmgsenmssin Sommmmmmsmen fit 3,800 |
19.T,= L Compute Ty, hr 0.27 I + L = | 0.27 |
3600 V

20. Watershed or subarea T, or T (add Tyinsteps 6, 11, and 19 ... hr 0.51



U.S. Department of Agriculture
Nalural Rescurces Conservation Service

FL-ENG-21B
06/04

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present v Developed

Check one: v T, Ty through subarea PRI8

Designed By: K. Ballentine

Date:

Checked By: M. Stayner

Date:

NQOTES: Space for as many as two segments per flow type can be used for each worksheet.

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ...
2. Manning’s roughness coeff., n (Table 3-1) .......c.ccccv i
3. Flow length, L (total L < 100 ft) ..o ft
4. Two-year 24-hour rainfall, Po..ooooooii, in
B: LANGSIORR; S s TS ft/ft
6. T, =0.007 (nL) *® Compele Teemmwmnsms hr
P205 80.4
Shallow Concetrated Fiow Segment ID
7. Surface description (paved or unpaved) .............ccoooiiiiinn,
8. Flowlength, L ..o ft
9. Watercourse Slope, S ..o ft/ft
10. Average velocity, V (Figure 3-1) ... ft/s
M. Te=_L Compute Ty oo, hr
3600 V
Channel Flow Segment ID
12. Cross sectional flow area, @ ......ccooooooviiiii ft*
13. Welted perimeter, Py, ........... e e ft
14. Hydraulic radius, r=_a Computer .....ccccceeiiieiiviinieee, ft
PW
15.. Channel Slope; § uwummmmnnesnpapr s ft/ft
16. Manning's Roughness Coeff.,, N ....cccccviiiiiiic
17.V =149 " Compute V ...........cc.c....... ft/s
n
18. Flow lengthy L o ft
19. Ty =_ L Compute Ty ..o, hr
3600 V

3/9/10

3/9/10

Include a map, schematic,

Dense Grass

0.24

30

1.3

0.020

0.14

|+ |

= | 003 |

20. Watershed or subarea T, or T (add Tyin steps 6, 11, and 19 ... e hr



U.S. Department of Agricullure
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T,

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present ¢y Developed

Checkone:v T, T, through subarea PRI9

FL-ENG-218

06/04
Designed By: K. Ballentine Date:  3/9/10
Checked By M. Stayner Date: 3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) .o, Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) ........................... 0.24
3. Flow length, L (total L <100 ft) ..o ft 10
4. Two-year 24-hour rainfall, Po.....ooooe e in 1.3
0: Land SlODE; S i s sk e st sta s o mes snsetsnsomanns ft/ft 0.010
6. T, = 0.007 (nL) *® Compute Tyoveoieei, hr 0.08 I + | = l 0.08
P205 S0.4
Shallow Concetrated Flow Segment ID |
7. Surface description (paved or unpaved) ...........ccoooeeeiiiii Paved
8. Flow length, L .o ft 300
9. Watercolrse slope, § v s ft/ft 0.010
10. Average velocity, V (Figure 3-1) .o ft/s 2.0
11.T,=_ L Compute Ty wooveeeeereeeeee hr 0.04 | + ] = l 0.04
3600 vV
Channel Flow Segment ID |
12. Cross sectional flow area, @ .......c.oooeeevveeeoreeeeeeceoeeen . ft* 3.1
13. Wetted perimeter, Py oo ft 6.3
14. Hydraulicradius,r=_a Computer ..............c.ccecveviinn, ft 0.5
PW
15. Channel SIOPE, S .ooooooeeeieieie e ft/ft 0.010
16. Manning’s Roughness Coeff., n ..., 0.02
17.V =1.49r*°s"? Compute V ...oovveivrn . ft/s 6.2
n
18, FIOW IS L s oo sosmmsmsmsmmmmemss snsmm s ft 1,100 |
19. T, =_ L Compute Ty hr 0.05 | + | = [ oo0s
3600 V

20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19



U.S. Department of Agriculture
Natural Resources Conservalion Service

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present ¢ Developed

Check one: v T¢ T through subarea PRI10

FL-ENG-218

06/04
Designed By: K- Ballentine Date: _ 3/9/10
Checked By: M. Stayner Date:  3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ... Dense Grass
2. Manning's roughness coeff., n (Table 3-1) ....c.ccovviiiiiiiiiin 0.24
3. Flow:length, L (tofal L. €100 R} o ft 10
4. Two-year 24-hour rainfall, Po.....oo in 13
5. Land slope, S oo ft/ft 0.010
6. T, = 0.007 (nL)°® Compute Ty hr 0.08 | + I = 0.08
P205 504
Shallow Concetrated Flow Segment ID r j
7. Surface description (paved or unpaved) ..., Paved
8. Flowilength. L amnmamnomamamsnmswameeninsanmmssmsn: ft 300
9. 'Walorcotrse'slope; § wsmwamamnasam s mems i ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 2.0
11. Ty =_L Compute Ty oo hr 0.04 ] + [ = L 0.04
3600 V
Channel Flow Segment ID | —|
12. Cross sectional flow area, @ ........ccovveeieiiiiiiieeeeeeeeecee. f? 3.1
13. Wetted perimeter, Py ..ooovvieieeeeee e ft 6.3
14. Hydraulicradius,r=_a Computer .......cccccoeeiiviieinn.. ft 0.5
PW
15. Channel SIOPE, S woveiiii oo ft/ft 0.010
16. Manning’s Roughness Coeff., N ... 0.02
12.V= 1 A0 g1 Eompule W sosmumummses ft/s 6.2
n
18, FIOW 1@NGEN, L oo, ft 1,200 [
19. Ty =_ L Compute Ty .o hr 0.05 ‘ + L = | 0.05 —l
3600 V

20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19



U.S. Department of Agriculture
Nalural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (T\)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one: Present v’ Developed

Check one: v T. T through subarea PRI14

FL-ENG-21B

06/04
Designed By: K- Ballentine Date:  3/9/10
Checked By: M. Stayner Date:  3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..o, Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) ... 0.24
3. Flow length, L (total L < 100 ft) ....oooooiiiiiie e ft 10
4. Two-year 24-hour rainfall, Po..cccovooovvoiieeceeeec in 1.3
5. Land SIoPE, S .eueeeoeii e, ft/ft 0.010
6. T, = 0.007 (nL) °® Compute Ty e, hr 0.08 I + | = , 0.08
P20.5 80.4
Shallow Concetrated Flow Segment |D [
7. Surface description (paved or unpaved) .........ccccoeeiiieiiiie Paved
& Flaw lengths Lo oo seemmas s nin ft 400
9. Walercourse Slope, S ..o ft/ft 0.010
10. Average velocity, V (Figure 3-1) ...oooviiieeee e, ft/s 2.0
M.Ti=_L Compute Ty oo, hr 0.06 | + ] = 0.06
3600 V
Channel Flow Segment ID ]
12. Cross sectional flow area, a .......coocooeeeiiieee e ft* 18
13 Wetted perimeter; Py, «cowrmamsnwosmmmmsomssswsemyosimm ft 4.7
14. Hydraulic radius,r=_a Computer........ccoceciiiiineeie... ft 0.4
PW
15. Channel SIope, S ..o ft/ft 0.005
16. Manning's Roughness Coeff., N ..o 0.02
17, V=440 2% g2 GopuleV s ft/s 3.6
n
18. FIow 1@NGth, L .o ft 2.300 |
19. T, =_ L Compute Tyovieieieeeeeeceeee hr 0.18 I % L = | 018 [
3600V
20. Watershed or subarea Toor T, (add Tyinsteps 6, 11, and 19 ... e hr 0.31



U.S. Depariment of Agricullure FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T;)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/10

Location; Riverton, Utah Checked By; M. Stayner Date:  3/9/10

Check one: Present v’ Developed

Check one: v T. T through subarea PRI15

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID ]
1. Surface description (Table 3-1) .o Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) ... 0.24
3. Flow length, L (total L <100 ft) ..o ft 30
4. Two-year 24-hour rainfall, Pao........oooeeviieeic in 1.3
5, Land slope, S .o ft/ft 0.010
6. T, =0.007 (nL) °® Compute Ty ooooveveren. hr 0.19 [+] = [ 019
ons g4
Shallow Concetrated Flow Segment ID I |
7. Surface description (paved or unpaved) ...........cccceeiiiiiiiieennn. Paved
8. Flowlength, L covemmmmnnmmnmmmsvmmni s o msnssms ft 400
9. Watercourse SIoPe, S ..o, ft/ft 0.010
10. Average velocity, V (Figure 3-1) .ccccooeeeviiieeeecee e ft/s 2.0
M. T, = L Compute Ty oo hr 0.06 | + | = l 0.06
3600V
Channel Flow Segment ID ] I
12. Cross sectional flow area, a ............ooooiiiiicce, ft* 1.8
1.3. Wetted perimetern Py s ft 4.7
14. Hydraulic radius, r=_a Compute r ............ccccoveeeiiini.. ft 0.4
F)W
15. Channel SIoPe, S oo ft/ft 0.005
16. Manning’'s Roughness Coeff.,, n ..o 0.02
17 V= 1 4G *® g'C Gampile Vo ft/s 3.6
n
18. FIOW 18NGEN, L .o fit 2.100 |
0 T=s_ L COMPULE T hr 0.16 ] 4 | = [ 016 |
3600 V

20. Watershed or subarea T, or Ty (add Tyin steps 6, 11, and 19 ... oo hr 0.41



U.S. Department of Agricullure FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T))

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one:  Present ¢ Developed

Checkone: vy T, T through subarea PRI16

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment 1D

1. Surface description (Table 3-1) ..o Dense Grass

2. Manning’s roughness coeff., n (Table 3-1) .....oocovvireiee 0.24

3. Flow length, L (total L < 100 ft) ....ooivveeeiieececeeeeeeeee ft 10

4. Two-year 24-hour rainfall, Po.....oooooo e, in 1.3

5. LandiSlope; § it st SR T ft/ft 0.010

6.T, :O.ODTG(‘:’\L)O'8 Compute Tieeeveereeerereeenan.. hr 0.08 | + | = [ 008 j
on,s s

Shallow Concetrated Flow

Segment ID L | ]

7. Surface description (paved or unpaved) ............c.ooeveeveeeen, Paved
8. Flow length, L ..o ft 300
9. Watercourse slope, S ...oooooiiiiiieeeceeeee e fi/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 2.0
1 iy P Compute Ty vovovieiiiie hr 0.04 l + | = [ 0.04
3600V
Channel Flow Segment ID {
12. Cross sectional flow area, a ..o ft* 3.1
13. Wetted perimeter, Py oo, ft 6.3
14. Hydraulicradius,r=_a Computer ......cccoovoviveeeeeeecneen, ft 0.5
Pu
15, Channel Slope; § iwemavmpnrmmn s s ft/ft 0.010
16. Manning’s Roughness Coeff., N ...ccooveiiiiieciieeeeeeeeeee 0.02
17.V =149 *° " Compute V .......cccovveee.. ft/s 6.3
n
18, FIOW 18NGN, L .o fi 1,200 |
19.T, = _L ComPULE Ttoovoiieeeeeeeeeee hr 0.05 | + | = | 0.05 j
3600V
20. Watershed or subarea T; or T (add Tin steps 6, 11, and 19 ... hr 017



U.S. Depariment of Agriculture FL-ENG-21B
Natural Resources Conservalion Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T\)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10
Location; Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one:  Present ¢ Developed

Check one: v T¢ T, through subarea PRI17

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment 1D
1. Surface description (Table 3-1) ..o, Dense Grass
2. Manning's roughness coeff., n (Table 3-1) ............................. 0.24
3. Flow length, L (total L < 100 ft) ooooiieieieeie e ft 10
4. Two-year 24-hour rainfall, Pao...ocoovvvvvieiiiiei e in 1.3
5. Land SIOPE, S v, ft/ft 0.010
6. T, = 0.007 (nL)°*® Gampete T hr 0.08 | + L = | 008
P20.5 SO.d
Shallow Concetrated Flow Segment ID | —I
7. Surface description (paved or unpaved) .........ooccoveveiieeeei Paved
B. Flow [8ngth, L coiiimmi i iiiiimmrmssssernsensssss sanesmmssssmnncnsses ft 400
9. Watercourse Slope, S ...occveiiieiciiiie e ft/ft 0.010
10. Average velocity, V (Figure 3-1) .o ft/s 2.0
1. Te=_ L Compute Ty weveveieeere hr 0.06 | + L = | o_osﬁ
3600 V
Channel Flow Segment ID | |
12. Cross sectional oW area, @ ..o ft? 34
13, Welted perimelen] P i i s onseas ft 6.3
14. Hydraulicradius,r=a Computer .........cc..c.coeevivviinnn. ft 0.5
PW
15. Channel SIoPe, S ... ft/ft 0.010
16. Manning’s Roughness Coeff., n ..., 0.02
17. N 4 4G 150415 Compute V ..o, ft/s 6.2
n
18. FIOW 18NGHN, L .ottt ft 1,300 [
19 T = L (15041010 1- 8| WR— hr 0.06 | - I = l 0.06 l
3600 V

20. Watershed or subarea T. or Ty (add T:in steps 6, 11, @and 19 ..o, hr 0.19



U.S. Depariment of Agriculture
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T;) or Travel Time (T\)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present v Developed

Check one: v T. T

through subarea PRI18

Designed By: K. Ballentine

FL-ENG-21B
06/04

3/9/10

Checked By: M- Stayner

3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only)

1. Surface description (Table 3-1) ..................
2. Manning’s roughness coeff., n {(Table 3-1) ..
3. Flow length, L (total L <100 ft) ....................
4. Two-year 24-hour rainfall, Pa....ooooeece,
9 Land slope] § i mnmannsssn
6

. T = 0007 (bl *®

05 04
P,"s

Shallow Concetrated Flow

7. Surface description (paved or unpaved) ......
8. Flowlength, L .....occoooviiiiiiiiieee
9. Watercourse slope, S .ovveeeiiiiio
10. Average velocity, V (Figure 3-1) .o................

M. T =_L
3600V

Compute T,

Channel Flow

12. Cross sectional flowarea, a .....cccooooveevinonn..
13. Wetted perimeter, Py oo

14. Hydraulicradius,r= a Computer ...........

15 Channel Slope; 8 cunsewammrer 5
16. Manning’s Roughness Coeff., n ...............

17.V = 1.49 ** '?
n
18. Flow length, L .............. R T s
19. T, =_ L
3600 V

Compute V

20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19

Segment ID

Dense Grass

0.24

30

1.3

0.020

0.14 | +]

Paved

300

0.010

2.0

0.04 | +]

= | 003 |




U.S. Department of Agriculture
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T))

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present v Developed

Check one: v T, Ty through subarea PRI19

FL.ENG-21B

06/04
Designed By: K. Ballentine Date:  3/9/10
Checked By: M. Stayner Date:  3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment 1D
1. Surface description (Table 3-1) .....ooovooiiioeee o Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) ..........ccccoevvrvn.. 0.24
3. Flow length, L (total L <100 ft) .....oooiiiee e, ft 10
4. Two-year 24-hour rainfall, Po..........oooiieie, in 1.3
S, Land slope, S i ft/ft 0.010
6. T, =0.007 (nL) *® Compute Ty hr 0.08 [+ T = [ oo0s |
P20.5 804
Shallow Concetrated Flow Segment ID L |
7. Surface description (paved or unpaved) ..........c.oooocvioiieee Paved
8. Flow length, L oo e ft 300
9. Watercourse slope, S .o ft/ft 0.010
10. Average velocity, V (Figure 3-1) ... ft/s 2.0
1M1.T,=_ L Compute Ty woveeeeieveeeeee hr 0.04 | + L = | 0.04
3600 V
Channel Flow Segment ID |
12. Cross sectional flow area, a .......c.ooveeeeeoie e ft? 3.1
13. Wetted perimeter, Py ..o ft 6.3
14. Hydraulicradius,r= a Computer .....cc..cccooiveevviiiine.... ft 0.5
Pu
15: Channel SIope: 5 e s ft/ft 0.010
16. Manning’'s Roughness Coeff., N ........cccoomvioeoiie 0.02
17.V = 1.49 r*? §'? Compute V ..oovvreee fi/s 6.3
n
18. FIow 1€NGth, L oo ft a0 l
19. T, =_ L Compute Ty hr 0.04 I + I = [ 0.04 —|
3600V

20. Watershed or subarea T. or T, (add T, in steps 6, 11, and 19



U.S. Depariment of Agriculture FL-ENG-21B
Natural Resources Conservalion Service 06/04

TR 55 Worksheet 3: Time of Concentration (T;) or Travel Time (T))

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one: Present v’ Developed

Check one: v T, T through subarea PRI20

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) .o Dense Grass
2. Manning's roughness coeff., n (Table 3-1) .......................... 0.24
3. Flow length, L (total L< 100 ft) ooovveeniieiee e, ft 10
4. Two-year 24-hour rainfall, Po......ocoooooiivee in 1.3
5. Land SlOPE, S .o ft/ft 0.010
6. T, =0.007 (nL)°® Compute Ty s hr 0.08 [+ T =[ o008 |
P205 80.4
Shallow Concetrated Flow Segment ID L | T
7. Surface description (paved or unpaved) ..............cc.ooiieeei. Paved
8: Flowilenathy Lot i sesmmssssmassssms ft 400
9. Watercourse slope, S .ooovveeeeieeeeeeeeee e, ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..., ft/s 2.0
11T =_L Compute Ty cnmvasimnnus hr 0.06 l + L = LO-OG
3600 V
Channel Flow Segment ID | —I
12. Cross sectional flow area, @ ........ooooovoeoeoeeoooo . ft? 3.1
13 Wetted perimelel Birssrsmmenmnsmmess s s dhe, ft 6.3
14. Hydraulicradius,r=_a Computer ..........cccccoeeiieiieeein ft 0.5
Pu
15. Channel SIope, S ..coooovivivire i, ft/ft 0.010
16. Manning’s Roughness Coeff., N ..o, 0.02
17.V =149 ** " Compute V ..o, ft/s 6.3
n
18. Flow 1ength, L ..o ft 0 |
19. Ty =_ 1L &Taq1 o511 FOTR—— hr | + | = | —I
3600 V

20. Watershed or subarea T, or T, (add Ty insteps 6, 171, and 19 ..o hr 0.13



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T;) or Travel Time (T,

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/10
Location: Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one: Present v’ Developed

Checkone: v T, Ty through subarea RB1

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) .o Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) .......coociiiiiiie 0.24
3. Flowlength, L (total L < 100 ft) .oovveeiiviiiiriieiiieecces ft 1
4. Two-year 24-hour rainfall, Po......ooooiicc in 1.3
S, Land Slope, S .oooiviiiiiiee e ft/ft 0.010
6. Ty = 0.007 (nL) *® Compute Ty oo, hr 0.01 [+ ] = [ 0.0
on.s s
Shallow Concetrated Flow Segment ID | |
7. Surface description (paved or unpaved) ...........c..coccoooi, Paved
8. Flowlength L oo e e s, ft 400
9, Waltercourse SlORe; S i semssis s e i fe bt ft/ft 0.005
10. Average velocity, V (Figure 3-1) .o, ftfs 1.5
1. T, =_L Compute Ty ceeeeeceeeeeeee hr 0.07 | - | = | 0.07
3600 V
Channel Flow Segment ID | [
12. Cross sectional flow area, @ .......occcooooiiiiiiiiiiii ft* 1.8
13. Wetted perimeter, Py oo ft 4.8
14. Hydraulic radius,r=_a Computer.....ccccoooiiiiiiieceee. ft 04
PW
15. Channel SIOPe, S oo ft/ft 0.003
16. Manning’s Roughness Coeff., n .....oovcvviiiiivcciiiieceee, 0.02
7. =149 2 " By e ft/s 2.8
n
18. Flow 1NGH, L oo ft 1,600 i
19. T, =_ L CoOmMPUE T oo hr 0.16 | + | = 0.16
3600 V

20. Watershed or subarea T, or T, (add Tyin steps 6, 11, and 19 ..o, hr 0.25



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/10
Location: Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one:  Present ¢ Developed

Check one: v T, T, through subarea RB2

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ... Dense Grass
2. Manning's roughness coeff., n (Table 3-1) ...................... o 0.24
3. Flowlength, L {total Lig 1008w e v, . ft 1
4. Two-year 24-hour rainfall, Po......o.ooooii o, in 1.3
5. Land slope, S .o TR OOTR TR ft/ft 0.010
6. T, =0.007 (nL) ** Compute Ty hr 0.01 | + L = L 0.01
P205 804
Shallow Concetrated Flow Segment ID | ]
7. Surface description (paved or unpaved) .......c...coooovieiieee Paved
8. Flow length, L .o ft 400
9. Watercourse slope, S ..o, ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 2.0
11, Te € L Compute Ty wvovveeeeeeree . hr 0.06 | + L = L 0.06 |
3600 V
Channel Flow Segment ID | _l
12. Cross sectional flow area, a ............c.c.cccoivviiieivieeeecne ft? 1.8
13. Wetted perimeter, Py ..o, ft 47
14. Hydraulicradius,r=_a Computer ................cccceevee.. ft 0.4
PW
15. Channel SIoPe, S ..o ft/ft 0.005
16. Manning's Roughness Coeff., N .o 0.02
7. V140 =g Compite™ e 56, ft/s 3.7
n
18. FIow 1€NGEN, L o.ooovoeiieeee . fit 1,600 |
19.T,=_ L Compute Ty v hr 0.12 l + f = | 012 I
3600 V

20. Watershed or subarea T, or T, (add T,in steps 6, 11, and 19 ... e hr 0.19



U.S. Department of Agricuiture
Natural Resources Conservation Service

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Ch

Ch

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (Ty)

Desig

eck one: Present v Developed

eckone:y To T, through subarea RB3

Checked By: M. Stayner

ned By K. Ballentine Date:

Date:

FL-ENG-21B
06/04

3/9/10

3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.
Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Tab]e 3~1) ................................................ Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) ... 0.24
3. Flowilength, L:{talabL.€ 100 Bl mmmmmpmersrmomsss ft 1
4. Two-year 24-hour rainfall, Po.......oooiiecie e in 1:3
5. Land SIOPE, S .oviiiiiieeei e, f/ft 0.010
6. T, =0.007 (n)°® Compute Ty hr 0.01 [+1 = [ o001 ]
P20.5 30.4
Shallow Concetrated Flow Segment 1D [ ]
7. Surface description (paved or unpaved) ... Paved
8. Flow length, L ..o ft 400
9. ‘Walercaurseslope S ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 2.0
1. Te= L Compute Ty cveveeceeeecn hr 0.06 | + [ = L 0.06
3600V
Channel Flow Segment 1D }
12. Cross sectional flow area, @ .........ocoevvviviiieieceeeiveeeee t? 31
13. Wetted perimeter, Py ..ooovvooviiieie e ft 6.3
14. Hydraulic radius,r= _a Compute r.....ccocoeevviiiveeeecinennn. ft 0.5
PW
15, Channel SIOPe, S ..ooooveeiiieeeeeeeeee e, ft/ft 0.010
16. Manning’s Roughness Coeff., n .......ccoooiviiiiiiiii 0.02
17. V=149 g% Compute V ..cooveeeeee, ft/s 6.3
n
18. Flow 1enGth, L oo ft 1,000 |
19. T =_L Compute Te.oooooioiieiel hr 0.04 I + | = | 0_047
3600 V
20. Watershed or subarea T, or T\ (add Tyin steps 6, 11, and 19 ..o hr 0.1



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one:  Present ¢ Developed

Check one: v/ T. T+ through subarea RBT

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID —|
1. Surface description (Table 3—']) ................................................ Dense Grass
2. Manning'’s roughness coeff., n (Table 3-1) ..., 0.24
3. Flow length, L (fotal L < 100 ft) .ooeiiiiiiiiii e ft 30
4. Two-year 24-hour rainfall, Po......ooooeeieeeee v in 1.3
D, Land SlOPE, S oo e ft/ft 0.010
6. Ty =0.007 (nL) °® Compute Ty, hr 019 [+] = [ 019
P20.5 SD.4
Shallow Concetrated Flow Segment |D l |
7. Surface description (paved or unpaved) ... Paved
8. Flow [ength, L ..o, ft 1,000
9. ‘Watercoursesslope, Stavwmmamnpuasssmnrisaig ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o, ft/s 2.0
11.Ty=_L Compute Ty oo hr 014 l + [ = | 0.14j
3600V
Channel Flow Segment ID | | |
12. Cross sectional flow area, @ ..........cocoovoeeoeeeoeo . ft? 31
13. Wetted perimeter, Py ..o ft 6.3
14. Hydraulic radius, r=_a Computer .......cccccoeevieereeviiienn... ft 0.5
Puw
15, Channel SIope, S ..o ft/ft 0.005
16. Manning’s Roughness Coeff., N ....oooeiecveeeoie e 0.02
17, W=i40 72 s Compute V ..o.ooovveen. ft/s 44
n
18. Flow 1@ngth, L ..o ft 1,200 ;
19.T =_ L COMPULE Ty oo hr 008 |+ = [ 008 |
3600V
20. Watershed or subarea T. or T, (add Ty in steps 6, 11, and 19 .......oooiiiiiiiiio e hr 0.41



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (Tc) or Travel Time (T)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Biafe 3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date: _ 3/9/10

Check one:  Present v Developed

Check one: v T, Tt through subarea RC

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID L —l
1. Surface description (Table 3-1) ..o Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) ......ccoooivvoeveee, 0.24
3. Flow length, L (total L < 100 ft) ... ft 10
4. Two-year 24-hour rainfall, Pa.....oooooeeoeeoes o in 13
5. Land SloPe, S ..o ft/ft 0.010
B: T, =0.007 faL) Compute T hr 0.08 | + L = L 0.08 —I
P205 30.4
Shallow Concetrated Flow Segment ID | |
7. Surface description (paved or unpaved) ............cccocoeeero . Paved
8. Flowlengihy Lo mmpomsmm sonmms o it oo ees ft 300
9. Watercourse slope, S ...oovoieiiiiieeeeeeeoeeeeeeeees e ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 2.0
M1.T, = L Compute Ty coovveveeiveea hr 0.04 | + L = L 0.04 ]
3600V
Channel Flow Segment ID l |
12. Cross sectional flow area, @ .........ococooovoeoooo. ft? 3.1
13. Wetted perimeter, Py ..o ft 6.3
14. Hydraulicradius,r=_a Compute r ..........ccoovveveeeeeeo . ft 0.5
Pw
15. Channel SIoPe, S ..vvvi e ft/ft 0.005
16. Manning’s Roughness Coeff., n ................... I e 0.02
17. V=149 2 g1 Compute V .....ooooeee ft/s 4.4
n
18. FIOW 18NGEH, L ..o ft 500 |
19.T =_ L Compute T e hr 0.03 , + L = 0.03
3600V

20. Watershed or subarea T or T, (add Ty in steps 6, 11, and 19 .........oooooviviooiooe R R g hr 0.15



U.S. Department of Agriculture
Natural Resources Conservalion Service

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (T)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present ¢ Developed

Check one: v T. T: through subarea SC

Designed By: K. Ballentine

Date:

FL-ENG-21B
06/04

3/9/10

Checked By: M. Stayner

Date:

NOTES: Space for as many as two segments per flow type can be used for each worksheet.

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ...
2. Manning’s roughness coeff., n (Table 3-1) ..o,

3. Flow length, L (total L <100 ft) ..., ft
4. Two-year 24-hour rainfall, Po....ooooviooeeeeeeeeeeee e in
5. Land slope, 5 ..o ft/ft
6

. Ti =0.007 L2

05 _04
P2 S

Shallow Concetrated Flow

7. Surface description (paved or unpaved) ...

8. Flow length, L ..o ft

9. Watercourse slope, S ....ooceiiviiiiiiiieeccie e ft/ft

10. Average velocity, V (Figure 3-1) ..o, ft/s

1. Ty =_L Compute T;
3600 V

Channel Flow

12. Cross sectional flow area, @ .......cocoooioeeeeeceecccceeeeeee e i
13. Wetted perimeter, Py oo ft
14. Hydraulicradius,r=_a Computer.......ccccvviiiveececinnnn, ft

15.. Channel Slope; § uvmssmmensemg s apsmm ft/ft
16. Manning’s Roughness Coeff., M ...ooooeovveeceee oo
17.V =149 r*° s Compute V ...ooooooooii ft/s
n
18. Flow length, L ..o, ft
19. Ty =_ L
3600 V

3/9/10

Include a map, schematic,

Dense Grass

0.24

30

1.3

0.010

0.19

2

20. Watershed or subarea T, or T\ (add T.in steps 8, 11, and 19 ...ooovi oo oo



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T;) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date: _ 3/9/10

Check one:  Present ¢ Developed

Checkone: v T. T, through subarea SCE1

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID L —j
1. Surface description (Table 3-1) oo T T——
2. Manning’s roughness coeff., n (Table 3-1) ..o 0.24
3. Flow length, L (total L <100 ft) ... ft 30
4. Two-year 24-hourrainfall, Pa........ocoooiivviiiieeeee e in 1.3
o o o T R T ——— ft/ft 0.020
6. T, =0.007 (nL)°® Compute Ty, hr 0.14 [+ [ =[ 014
P20.5 50.4
Shallow Concetrated Flow Segment ID l J
7. Surface description (paved or unpaved) ...........coocovveeveeeen Paved
8. Flowlength, L ..o ft 400
9. Watercourse slope, S ....oocviiiiiiioeeeeeeeeeeeeee e ft/ft 0.010
10. Average velacity, V (Figure 3-1) ..o, ft/s 20
M1.Te=_L Compute Ty oo hr 0.06 | + L = | 0.06 j
3600 V
Channel Flow Segment ID , ]
12. Cross sectional flow area, a .........ocoeovveeeoveeeeieee, s ft* 3.1
13. Wetted perimeter, Py oo, ft 6.3
14. Hydraulicradius,r=_a Computer .......cocooieiieeieiierinnn, ft 0.5
PW
18, Channel SIoPe, S ..o e ft/ft 0.005
16. Manning's Roughness Coeff., n ........cc.ooooviieioeeeeee 0.02
17. V=149 5™ Compute V ......oocoeo....... ftis 4.4
n
18: Flowdlenath, L wowmmmnmmemme s ft S00 |
19.T,=_ L Compute Teoeoeieeeeoeeo hr 0.05 | + | = [ 0.05 |
3600 vV
20. Watershed or subarea T, or Ty (add T.insteps 6, 11, and 19 ..o hr 0.25



U.S. Depariment of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (Ty)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/10

Location: Riverton, Utah Checked By; M. Stayner Date:  3/9/10

Check one:  Present ' Developed

Check one: v T, T, through subarea SCE2

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID L
1. Surface description (Table 3-1) ... Dense Grass
2. Manning's roughness coeff., n (Table 3-1) .....cooooeiiiiinnin. 0.24
3. Flow length, L (total L< 100 ft) ..., ft 10
4. Two-year 24-hour rainfall, Po. ..o in 1.3
5. Liand slope; 8§ e nus s L e b s ft/ft 0.020
6. T, = 0.007 (nL)°® Compute Ty eeeeeeeeeeeereeen, hr 0.06 f + I = I 0.06
PZDS SD.4
Shallow Concetrated Flow Segment ID | l
7. Surface description (paved or unpaved) ...........cccoeeiii . Paved
8. Flow length, L oo, ft 500
9. Watercourse Slope, S .o ft/ft 0.010
10. Average velocity, V (Figure 3-1) ... ft/s 2.0
:Tes L Compute Tt oo hr 0.07 | + l = I O.Dﬂ
3600V
Channel Flow Segment ID [ | |
12. Cross sectional flow area, a ..........oooovevveeoi e ft? 3.1
13. Wetted perimeter, Py ccccvvvveennn, e ft 6.3
14. Hydraulicradius,r=_a Computer .......occovviveevivieeeeenn.. ft 0.5
Py
1. EHENNE] SI0PE; 8 jumsii s sttt ssmpmmsaszanenss ft/ft 0.005
16. Manning's Roughness Coeff., n ..., 0.02
17.V =149 *° s"? Compute V .....oocoovveeea. ft/s 44
n
TR o5 N ——————— ft 0 |
19. T, = _ L Compute Ty oo hr | + L = |
3600 V

20. Watershed or subarea T; or T\ (add T,in steps 6, 11, and 19 ...........oocooiieiiieciieee T hr 0.13



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T))

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date: __ 3/9/10

Check one: Present ¢ Developed

Check one: v T, T through subarea SF1

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..o, Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) ............ccccooveii, 0.24
3. Flow length, L (total L < 100 ft) ..o ft 30
4. Two-year 24-hour rainfall, Po.......ocooiivmmeiiee in 1.3
5. Land slope, S oo ft/ft 0.010
6. T, =0.007 (nL) °® Compute Ty..oovoeieeeiee. hr 0.19 | + [ = | 0.19 —,
PZD.S 50‘4
Shallow Concetrated Flow Segment ID L [ I
7. Surface description (paved or unpaved) ..o Paved
8. Flow length, L ..o ft 200
9. Walercourse SIOPe, S .o, ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o ft/s 2.0
. Tes L Compute Ty cooveveeeeeeee. hr 0.03 I + | = LO_OQJ
3600 Vv
Channel Flow Segment ID | |
12. Cross sectional flow area, @ .........ocoooooooovvoooooeo ft* 31
13. Wetted perimeter, Py oo ft 6.3
14. Hydraulicradius,r= a Computer .....coccoveoeveeeeeee. ft 0.5
PW
15. Channel SIope, S .coooooiieee e ft/ft 0.005
16. Manning’'s Roughness Coeff., N ....ocooieeiioeieei 0.02
17. V=140 95" Compute V ..., ft/s 4.4
n
18. FIow 1enGth, L oo ft 300 ]
19. Ty =__ L Compute Tioow oo hr 0.02 [ +] = [ oo02
3600 V

20. Watershed or subarea T. or T, (add T, in steps 6, 11, @nd 19 ..o hr 0.24



U.S. Department of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T;) or Travel Time (Te)

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date: 3/9/10

Location: Riverton, Utah Checked By: M. Stayner Date: __ 3/9/10

Check one:  Present v Developed

Check one: v T, T, through subarea SF2

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID L
1. Surface description (Table 3-1) ...t Dense Grass
2. Manning'’s roughness coeff., n (Table 3-1) ..o, 0.24
3. Flow length, L {total L 100 ft) . commmpmusmammnmmmmmss ft 30
4. Two-year 24-hour rainfall, Po........ooooieees oo in 13
5. Land slope, S oo ft/ft 0.010
6. T, = 0.007 (nL) *° Compute Ty hr 0.19 K =[ o019 |
PQO 5 S0.4-
Shallow Concetrated Flow Segment ID | ﬁ
7. Surface description (paved or unpaved) ... Paved
8. Flow 1ength, L ..o ft 400
9. 'WatercourseiSIOPe, S i maetis s I 05 neerammams ft/ft 0.010
10. Average velocity, V (Figure 3-1) .o ft/s 2.0
1M.T,=_1L Compute Ty oo hr 0.06 |+ ] = | 006 ]
3600 V
Channel Flow Segment ID L | [
12. Cross sectional flow area, @ ........coovvveeiiiiiiic e ft? 3.1
13. Wetted perimeter, Py oo ft 6.3
14. Hydraulicradius,r=_a COMPUtE I .coooovueveeeeecieeeeee ft 05
PW
15. Channel SIope, S oo ft/ft 0.005
16. Manning’s Roughness Coeff., N .........cocoooviciiiee 0.02
17, V= 1491 1" Compute V ..oooooooo ft/s 4.4
n
18. Flow 1ength, L ..o ft 2.100 f
19. T, =_ L COMPULE T e hr 013 [+ ] = | 013 |
3600 V

20. Watershed or subarea T, or T, (add T, insteps 6, 11, and 19 ..o hr 0.28



U.S. Departmenl of Agriculture FL-ENG-21B
Natural Resources Conservation Service 06/04

TR 55 Worksheet 3: Time of Concentration (T¢) or Travel Time (Te)

Project; Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/09

Location: Riverton, Utah Checked By: M. Stayner Date: _ 3/9/10

Check one:  Present v Developed

Check one: v T, T, through subarea SH

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T. only) Segment ID —I
1. Surface description (Table 3-1T) ..o, Dense Grass
2. Manning's roughness coeff., n (Table 3-1) ........ccccccviieinn . 0.24
3. Flowlength, L (total L< 100 ft) ..o, ft 30
4. Two-year 24-hour rainfall, Po. ..o in 1.3
5. LandiSlope; 5 wemesnesmsmemnmer s e e ft/ft 0.010
6. T, = 0.007 (nl)**® Compute Ti.eeveerieeeea. hr 0.19 [+ I =[ o019
P20.5 304
Shallow Concetrated Flow Segment ID | |
7. Surface description (paved or unpaved) ..........oooeeooieioeiee . Paved
8. Flow 1ength, L .o, ft 650
9. Watercourse slope, S ......ooooiiiiiiieeeeeeee e, ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..o, ft/s 2.0
19.Te 2 L Compute Ty woeveereeeeeeree hr 0.09 | + | = , 0.09
3600V
Channel Flow Segment ID ‘ ] I
12. Cross sectional flow area, @ ..o ft* 18
13. Wetted perimeter, Py oo, ft 4.7
14. Hydraulicradius,r=_a Computer .............ccccocovvvenn, ft 0.4
Pu
15: Channel Blope; Sy, . ft/ft 0.005
16. Manning’'s Roughness Coeff.,, N ..oooovveeieeeeeeeei 0.02
17.V =1.49 " 5" Compute V ..o, ft/s 36
n
18. Flow 1ength, L ..o ft 0 {
8. =L Compute Te oo, hr | + | = | |
3600V

20. Watershed or subarea T. or T (add Tyin steps 6, 11, and 19 ... hr 0.28



U.S. Department of Agriculture
Natural Resources Conservation Service

FL-ENG-21B
06/04

TR 55 Worksheet 3: Time of Concentration (T.) or Travel Time (T\)

Project: Riverton Storm Drain Master Plan

Location: Riverton, Utah

Check one:  Present ¢ Developed

Checkone: v T T through subarea SNK24

Designed By: K. Ballentine

Checked By: M. Stayner

Date:  3/9/10

Date:

3/9/10

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,

or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) ..o
2. Manning’s roughness coeff., n (Table 3-1) ..o,

3. Flow length, L (total L < 100 ft) .o ft
4. Two-year 24-hour rainfall, Pao..ooveeeiiiiee e, in
5. Land Slope, S oo ft/ft
6. T, =0.007 (nL)°®

0.5 _04
Pz S

Shallow Concetrated Flow

7. Surface description (paved or unpaved) ...........ccooieiiiieiir.

8. Flow length, L .o, ft

9. WalercoursaiSlope, s« s i e g ft/ft

10. Average velocity, V (Figure 3-1) oooeeiiiiieeeeeeeeeee ft/s

11.T,=_ L Compute Ty covoeeeeeee o, hr
3600 V

Channel Flow

12. Cross sectional flow area, @ .....c.ocooiiiiioiieeeei e ft*
13. Wetted perimeter, Py ..oocoooiveieieceeeeee e ft
14, Hydraulic radius, r=_a Compute r..........ccocvvvieccinieienn. ft

15. Channel SIoPe, S .uvvvviiieiieeeeeee e ft/ft
16. Manning’s Roughness Coeff., n ...
17 V= 149 22 g1 Compute V .o ft/s
n
18. Flow length, L ..o ft
19T, =_ L
3600 V

20. Watershed or subarea T, or T  (add T,in steps 6, 11, and 19 ....

L

Dense Grass
0.24
30
1.3
0.020
014 | +] =

| 014 |

|+| —

| o006 |

| 006 |




U.S. Department of Agricuiture
Natural Resources Conservation Service

TR 55 Worksheet 3: Time of Concentration (Tc) or Travel Time (T,

FL-ENG-21B
06/04

Project: Riverton Storm Drain Master Plan Designed By: K. Ballentine Date:  3/9/10
Location: Riverton, Utah Checked By: M. Stayner Date:  3/9/10

Check one:

Present

v’ Developed

Checkone: v T, T, through subarea SNK25

NOTES: Space for as many as two segments per flow type can be used for each worksheet. Include a map, schematic,
or description of flow segments.

Sheet Flow (Applicable to T, only) Segment ID
1. Surface description (Table 3-1) .o Dense Grass
2. Manning’s roughness coeff., n (Table 3-1) ... 0.24
3. Flow length, L (total L < 100 ft) .....oooooiiiioiiieee, ft 30
4. Two-year 24-hour rainfall, Po...........ccociiiiiie in 1.3
B. Land.Slope; § wmmsmmssmemssammamm s sy ft/ft 0.010
6. T, =0.007 (nL) "* Compute Tioovvoveieeeoeren. hr 0.19 | + [ = | 0.19
P20‘5 S0.4
Shallow Concetrated Flow Segment 1D l —|
7. Surface description (paved or unpaved) ..........cccooiiieiiieee Paved
8. Flow length, L ..., ft 300
9. Watercourse slope, S .o ft/ft 0.010
10. Average velocity, V (Figure 3-1) ..., ft/is 2.0
11. T, =_ L Compute Ty cooovvoieeeen, hr 0.04 [+ L = o004
3600 V
Channel Flow Segment ID I —|
12. Cross sectional flow area, a ................coooiiiiiecieeeee) ft? 31
13. Wetted perimeter, Puy oo ft 6.3
14. Hydraulic radius,r= a Computer ...............cccccvvoin, ft 0.5
P
15! Channel Slope; § uamimremennmnass o ft/ft 0.005
16. Manning’'s Roughness Coeff., n ... 0.02
17.V =149 ** " Compute V ....ocooovoeevre, ft/s 4.4
n
I il R T —— ft 300 |
18, Ty=_ L COMPULE Thovovieeeeeeeeeeeeeee e hr 0.02 [ + | = | 0.02 ]
3600V

20. Watershed or subarea T, or Ty (add T in steps 6, 11, and 19 ... hr 0.25
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