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Project Description

The Federal Highway Administration (FHWA), in cooperation with the Colorado
Department of Transportation (CDOT), is preparing an Environmental Impact Statement
(EIS) for the New Pueblo Freeway project, a proposal to improve a 7-mile segment of
Interstate 25 (I-25) through Pueblo, Colorado as shown in Figure 1. Improvements are
necessary to address a deteriorating roadway and bridges with inadequate geometrics,
safety issues, and existing and future traffic demand.

Alternatives under consideration include taking no action (No Action Alternatlve),
reconstruction of the interstate on essentially the existing alignment (Existing I-25
Alignment Alternative), and reconstruction of the interstate on existing and new alignments
(Modified 1-25 Alignment Alternative). The alternatives are further described as follows:

+ No Action Alternative - This alternative provides only for minor improvements, repairs,
and other maintenance actions. The existing four-lane highway will otherwise remain
unchanged. . :

» Existing I-25 Alignment Alternative — This alternative consists of reconstructing I-25 to
six lanes on essentially the same location, reconfiguring and eliminating access points to
the interstate to improve safety, and providing other improvements to the local street
system to enhance system connectivity and traffic movement near the interstate. The
Existing 1-25 Alignment Alternative is shown in Figure 2.

* Modified 25 Alignment Alternative — This alternative consists of rebuilding 1-25 to six
lanes and providing the other improvements included in the Existing Alignment
Alternative, except the alignment would be shifted to accommodate different '
interchange configurations. The Modified I-25 Alignment Alternative is shown in
Figure 3.

Project Objective

This report summarizes the Conceptual Drainage Design performed for the New Pueblo
Freeway EIS specifically identifying drainage infrastructure and water quality best
management practices (BMPs) that can be used to mitigate stormwater and water quality
impacts and assess right-of-way (ROW) impacts. The two reconstruction alternatives have
been considered and evaluated in this report.

This is a concept level study that assesses the feasibility of general design concepts without
determining specific system details. Included in the plan are the components that could
impact ROW requirements including detention basins, conveyance network, outfall
locations, and facilities that serve as BMPs for water quality.
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Hydrology

Prainage Basin Description

The New Pueblo Freeway is located within the Arkansas River Basin, which begins in the
central mountains near Leadville and flows south and east to Kansas. The streams of
concemn to the project are the Arkansas River and its tributary, Fountain Creek. Runoff that
must be treated for quantity and quality before being released to these streams is generated
from approximately 464 acres within the project footpnnt An additional 180 acres of offsite
area drains through the project site.

[-25 through the City of Pueblo is the culmination of numerous separate projects constructed
over many years. The age of the project coupled with the multiple design and construction
phases has made it difficult to find complete documentation of the existing drainage system.
Therefore, review of Pueblo’s drainage system archives, examination of aerial photographs,
review of site topography, and site visits were used to ascertain the existing drainage
infrastructure and flow paths. What was determined by this investigation is that the area to’
the north of the Arkansas River and west of 1-25 typically drains to the City’s storm sewer
system; the land to the north of the Arkansas River and east of I-25 drains to Fountain Creek
through a series of culverts, pipes, and open channels; and the drainage from the area to the
south of the Arkansas River is collected in roadside swales and pipes along I-25 that direct
the flow north to the river. Although a quantitative hydrologic analysis of the existing
development condition was not performed, every effort was made to maintain the existing
flow paths in the proposed design. When the project progresses further in the design phase,
a more extensive mvesngahon should be conducted to expand the knowledge of the existing
conditions.

Both the onsite (areas within the CDOT ROW) and offsite (areas outside the ROW which
contributes stormwater to the ROW) areas were delineated into drainage basins. The onsite
basin boundaries were based on the proposed roadway vertical and horizontal alignments
as well as the surrounding topography. The determination of offsite areas was
accomplished by examining both the existing topography and The City of Pueblo Master
Storm Drainage Plan (Master Plan). Pueblo is in the early phases of revising the Master Plan.
It is unclear how the revisions to the Master Plan will alter the drainage patterns for the
offsite areas. If the updated Master Plan is completed prior to the project design phase,
changes to the offsite drainage patterns will be taken into account. For this hydrologic
evaluation, it is assumed that the existing drainage patterns of offsite areas will be
unchanged for the purposes of quantifying the offsite areas.

A total of 14 onsite basins and 10 offsite basins were identified; maps of these basins are
provided in Figures 4 and 5. It is the intent of this design to route the runoff from these
basins along their existing flow paths. This was accomplished by using the flow directions
and receiving water bodies that are listed in Table 1.
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TABLE 1

Basin Drainage

_ Bas'_;ins : Receiving Water Body

Onsite Basin 1 ) Contributes to the existing Southgate Development system that outfalls to Lake

' Minnequa )

Onsite Basins 2-6 Directed north through proposed drainage improvements to the Arkansas River
Offsite Basins Q-T - Directed north through proposed drainage improvements to the Arkansas River
Onsite Basin 7 : Directed south through proposed drainage improvements to the Arkansas River
Offsite Basin U Directed south through proposed drainage improvements to the Arkansas River
Onsite Basins 8 and Ba  Drains to the historic alignment of the Arkansas River, which flows to Runyon Lake
Offsite Basin V : Drains to the historic alignment of the Arkansas River, which flows to Runyon Lake
Onsite Basins 9-12 Directed east to Fountain Creek '
Offsite Basins W-Z Directed east to Fountain Creek

Analysis Procedure

A hydrologic analysis of the onsite and the offsite areas was performed for the ultimate
build-out condition using the Rational Formula Based-Modified FAA method as outlined in
the Urban Drainage and Flood Control (UDFCD) Manual, Volume II. The required inputs
for this method are 1) the rainfall and time of concentration, which are dictated by the
Colorado Department of Transportation Drainage Design Manual (CDOT Criteria Manual);
and 2) the basin area and percent imperviousness, which depend on the site conditions.

The design rainfall event prescribed for the methodology is the 100-yr storm, which
produces a one-hour rainfall depth of 2.67 inches per the Storm Drainage Design Criteria
and Drainage Policies for City of Pueblo, Colorado (Pueblo Criteria Manual). The time of
concentration {(tc) was calculated for each basin using the constraints provided by the
CDOT Criteria Manual which dictate that tc be at least 5 minutes and be less than the
regional t¢, which is defined by the equation tc=L/180+10. The area of each basin was
determined based on Pueblo County mapping. To calculate percent imperviousness, the
land uses within each basin were examined using the proposed roadway designs for the
onsite basins and aerial photographs for the offsite basins. While the primary land use for
the onsite basins was roadway, the offsite basins mainly consist of commercial and
residential land uses. The complete calculations for the hydrologic parameters can be found
in Appendix 2. '

Results of Hydrologic Analysis

The flow rates and runoff volumes were calculated using design spreadsheets developed by
the UDFCD and serve as the premise for the sizing of the flood control and conveyance
facilities. These spreadsheets are included in Appendix 3, the results of which are
summarized in Tables 2 and 3.
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TABLE 2
Onsite Basin Hydrology — Ultimate Build-out Condition

Existing Alignment Modified Alignment

: Major Storm Major Storm
Basin Discharge (cfs) Discharge {cfs)
1 o150 150
2 - 90 . . 80
3 100 . 50
4 ~100- 170
5 90 40
6a 90 - ’ 210
6b- 60 - NA
7 60 150
8 170 80
Ba. M0 110
9 120 120
10 120 120
11 170 170
12 60 60
TABLE 3 :
Offsitz Basin Hydrology
. Major Storm
Basin Discharge {cfs)
Q 80
R 280
S 260
T 50
u 30
w 60
X 20
Y 40
Z 20

Hydraulic Analysis and Design

As previously stated, the objective of the conceptual drainage system design is to identify
drainage infrastructure and water quality BMPs that can be used to mitigate stormwater
and water quality impacts and assess ROW impacts. The design is very conceptual and
intended only to provide a layout of the drainage system. System details including the
types of conveyance (pipes, open channels) and appurtenances (inlets, junctions, manholes)
will not be defined. In addition, flood routing was not performed as part of the analysis,
rather peak discharges were accumulated along the system without the consideration for
lagging. Since the proposed drainage system is conceptual, as the project progress further
in the design phases, it will be subject to change.
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Drainage Design Criteria

The drainage design criteria for both the City of Pueblo and CDOT were taken into
consideration in the development of the drainage plan. The governing criteria used for this
project are summarized in Table 4.

TABLE 4
Drainage Design Criteria
Design Event _ Major System: 100-yr
Fipe Flow Condition  Full gravity flow
Conveyance Design Method . Mannings equation
Allowabie Sterage Outflow Historic Releases per NRCS Soil Groups
. {Criteria allows for release at pre-deveiopment runoff rates.)
Water Quality Criteria "~ Coloradoe Department of Transportation Drainage Design Manual

Drainage Design Concept

Drainage System

The proposed drainage plan for both the Existing I-25 Alignment Alternative and the
Modified I-25 A]igninent Alternative follow the same basic plan, making use of 14 detention
facilities to reduce peak flows and a corWeyance network to route flows either to the
Arkansas River or to Fountain Creek. The detention ponds and conveyance network are
shown in Figures 6 and 7 and are discussed in further detail below.

The delineation of offsite basins, as previously discussed, was accomplished by considering
the existing drainage patterns. Pueblo is in the process of revising their Master Plan. It is
unclear how the revision will alter the drainage patterns for the offsite areas. For the current
hydrologic evaluation, it is assumed that the existing drainage patterns will be unchanged
for the purposes of quantifying peak discharges. The effect of the revisions will be taken
into account as the design progresses.

Stormwater runoff from the offsite basins will be conveyed through the proposed drainage
system without flow attenuation and storm water quality treatment. This includes basin Q,
located at the southwest corner of the Indiana Avenue interchange; basins R and 5, which
bound Northern Avenue to the west of I-25; basin T, a current industrial area to the
southeast of the Abriendo interchange; basin U, the area between I-25 and Santa Fe Avenue
south of the raiiroad tracks; basin W, located to the west of I-25 between 8th Street and 12th
Street; and basing X, Y, and. 7, which are west of I-25 between 13% Street and 24t Street.

The determination of which local streets contribute flow to the system was based on the
proposed roadway grades. All sireets that could drain to the system without excessive pipe
depths were accepted into the systemn. Streets that could not feasibly flow into the systemn
will follow their existing flow paths. Flood attenuation is likely not needed considering that
the proposed designs will not increase the percent of impervious area appreciably.

The drainage system layout for the Existing I-25 Alignment Alternative and the Modified I-
25 Alignment Alternative are identical for the north section, but vary for the southern
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section. The three system segments shown in Figures 6 and 7, collect and convey runoff as
outlined below.

Existing I-25 Alignment Alternative-Systém Tributary to the Arkansas River

Stormwater runoff from drainage basin 1 is collected and detained in Pond 1 before being
released to the existing Southgate Development drainage system. Runoff from drainage
basins 2 through 6b will likely be conveyed in a drainage system which outfalls to the
Arkansas River.

Detention ponds 2 ’rhrough 6b will hkely form an interconnected system that should include
the following components.

+ Flows from drainage basin 2 are collected into reach A and conveyed to Pond 2,
which also receives runoff from drainage basin Q.

« The outfall of Pond 2 travels through reach B where it is joined by runoff from
drainage basin 3 before entering Pond 3.

¢ Drainage from drainage basin 4 comes together with the outfall of Pond 3 into reach
C, contributing to Pond 4 where drainage basin R joins the system.

» Reach D conveys the outfall of Pond 4 and the runoff from drainage basin 5 to Pond
5, which also accepfs flow from drainage basin T, Northem Avenue, and Mesa
Avenue. 7

» The release flows from Pond 5 pass through reach F where it is joined by runoff from
drainage basin 6b before entering Pond 6b.

* Discharge from drainage basins 6a and 5 are collected in reach E and flows into Pond
6a.

* The outlet flows of both Pond 6a and 6b join together into reach G, which outfalls to
the Arkansas River.

The final drainage basin that contributes to the Arkansas River is drainage basin 7. This
drainage basin is collected in reach H and conveyed to Pond 7, which outfalls to the -
Arkansas River.

Modified 1-25 Alignment Alternative-System Tributary to the Arkansas River

As in the Existing [-25 Alignment plan, stormwater runoff from drainage basin 1 will likely
be collected and detained in Pond 1 before being released to the existing Southgate
Development drainage system. Runoff from drainage basins 2 through 6b will likely be
conveyed similarly to what is planned for the Existing 1-25 Alignment Alternative using a
collection and drainage system which outfalls to the Arkansas River.

The interconnected system of detention ponds 2 through 6 should include the following
components.

» Flows from drainage basin 2 are collected into reach A and conveyed to Pond 2,
which also receives runoff from drainage basin Q.

» The outfall of Pond 2 travels through reach B where it is joined by runoff from
drainage basin 3 before entering Pond 3.
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Drainage from drainage basin 4 combines with the outfall of Pond 3 into reach C.
Both drainage basin R and reach C contribute to ponds 4a and 4b, which are
hydraulically connected. '

Reach D conveys the outfall of Pond 4b and the runoff from drainage basin 5 to Pond
5, which also accepts flow from drainage basin T, Northern Avenue, and Mesa
Avenue., : '

The release flows from Pond 5 pass through reach F where it is joined by runoff from
drainage basins 6 and T before entering the dual pond system of 6a and 6b.
Discharge from drainage basin S1s collected in reach E and flows into Pond 6b,
which then outfall through reach G to the Arkansas River.

Finally, as in the Existing I-25 Alignment Alternative, drainage basin 7 will likely be
collected in reach H and conveyed to Pond 7, which outfalls to the Arkansas River.

Both Alignment Alternati\ies-System Tributary to Runyon Lake and Fountain Creek

Flows from drainage basin 8 are collected in reach AA and conveyed to Pond 8. The
outfall of Pond 8 is into the historic aligrunent of the Arkansas River, which flows
into Runyon Lake. '

Reach BB collects runoff from drainage basin 8a and from 1t Street and takes it to
Pond 8a, the release of which goes to the historic alignment of the Arkansas River
eventually flowing into Runyon Lake. '

8th Street flows directly into Pond 9, which receives the flow from drainage basins 9
and W via reach CC and outlets to Fountain Creek.

Drainage basins 10, Y, and Z flow through reach DD to Pond 10, where runoff from
13th Street and drainage basin X join the system. Pond 10 then releases to Fountain
Creek. _

Discharge from drainage basin 11 is conveyed via reach EE to Pond 11.

Runoff from drainage basin 12 travels through reach FF to Pond 12, which also
receives flow from the Frontage Road.

The outfalls of ponds 11 and 12 join together to flow to Fountain Creek.

The pond volumes were based on detaining only the flows within the project area (onsite
basins and side streets) while allowing the offsite basins to pass through undetained. Table
5 details the offsite basins and local streets that flow to each pond. Also affecting the pond
volumes were the allowable release rates. Although the criteria allows for releases at pre-
development rates, this design assumes release at the more conservative historic rates.
When the project progresses further in the design phase, analysis of the allowable pre-
development release rates may result in smaller pond sizes. Complete pond hydraulic
calculations are included in Appendix 4.
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TABLE5
Additional Areas That Flow to Each Pond
Pond Contributing Flows Existing Alignment Contributing Flows Modified Alignment
Offsite Basins-Undetained Streets-Detained Offsite Basins-Undetained  Streets-Detained
1 X g - - .
2 Q - : Q
3 ) ) ‘
4 R R
5 T Northern and Mesa
Ba S ) T
6b S
7 U U
8
8a : 1 Street 19 Street
9 8" Street ' 8" Street
10 X, Y, and Z : 13" Street X, Y,and Z 13" Street
M )
12 ' Frontage Road - Frontage Road

In siting the detention facilities, the design goal was to minimize the additional ROW
required. Therefore, detention ponds were sited in roadway interchanges and medians
when possible. When extending ROW limits could not be avoided, ponds were shaped so
as to minimize the additional land acquisition.

The hydraulic performance of the conveyance system layout and pond outfalls, shown in
- Figures 6 and 7, was verified using FlowMaster to check that reasonable slopes and pipe
sizes could be achieved. The results of this evaluation is given in Appendix 5.

Water Quality BMPs

CDOT has a Colorado Discharge Permit System (CDPS) Permit for Municipal Separate
Storm Sewer Systems (M54). Because the New Pueblo Freeway Project would be considered
a significant highway modification and the receiving waters are classified as sensitive, it
requires Tier 1 permanent BMPs in order to comply with the permit.

Tier 1 BMPs require that 100% of the required water quality capture volume (WQCV) be
~ provided for. From the acceptable BMPs that meet the Tier 1 requirements, Extended
Detention Basins (EDB) were selected, because they can be used in conjunction with the
peak flow control drainage system outlined above. '

The required water quality capture volume was found using the method of sizing an EDB
found in Urban Storm Drainage Criteria Manual, Volume III. In addition to the WQCV
required for each of the delineated basins, three areas that did not required detention for
peak flow regulation did need EDBs for water quality. These areas were Dillon Drive, US
Highway 50 west of Fountain Creek, and US Highway 50 east of Fountain Creek. A
summary of these WQCV values is shown in Table 6.
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TABLE 6
Conceptual WQCVs

Existing Alignment WQCV  Maodified Alignment WQCV

Puebio Blvd

Area Served Storage Volume {ac-ft) Storage Volume (ac-ft)
Basin 1 1.6 : 1.9
Basin 2 0.6 0.5
Basin 3 0.6 0.3
Basin 4 0.6 1.1
Basin 5 0.5 0.3
Basin 6a 0.5 1.2
Basin 6b 0.3 NA
Basin 7 0.3 0.7
Basin 8 06 0.3
Basin 8a 0.5 0.5
Basin 9 0.5 0.5
Basin 10 0.6 0.6
‘Basin 11 1.0 1.0
Basin 12 ) 0.3 0.3
Frontage Road 0.4 0.4
Dillon Avenue 0.3 0.3
US Hwy 50 0.4 0.4
Northern Avenue 0.4 0.2
Mesa Avenue 0.2 0.2
1¥ Street 0.2 0.2
4" Street 0.2 0.2
§" Street 0.2 0.2
13" Street 0.1 0.1
Indiana Avenue NA 0.1
0.2 0.2

The total pond volume is calculated as the summation of the flood control storage volume
and WQCVs. Table 7 summarizes the total pond volumes and assumed release rates for
each of the alignment alternatives.
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TABLE 7
Detention Pond Design
Existing Alignment - Modified Alignment
Total Volume Release Rate Total Volume Release Rate
Pond {ac-ft) (cfs) (ac-ft) : - {cfs)
1 15 20 16 20
2 3 30 3 - 20
3 3 20 2 20
4 3 30 6 50
5 5 30 2 10
Ba 3 30 7 60
6b 2 20 NA NA
7 2 20 4 40
8 4 40 2 20
8a 3 30 3 30
g 4 30 4 30
10 4 30 4 30
11 5 50 5 50
12 4 10 4 10
WQ 1 1 * 1 *
WQ 2 1 * 1 *
waQ3 1 * 1 *

T This rate reflects the historic release rate, which is less than the allowed pre-
development release rate.

* WQCV shall be released in 40 hours.

Bessemer Dltch

The Bessemer Ditch diverts water from Pueblo Reservon' and carries it east of Pueblo. The
ditch travels through the central portion of Pueblo and crosses under I-25 just south of
Canal Street (see Figures 2 and 3). Itis a trapezoidal concrete lined channel with an
approximate bottom width of 12 feet and 2:1 side slopes. It passes under 1-25 through a 8-ft
x 15-ft box culvert. Both the Existing I-25 Alignment Alternative and the Modified [-25
Alignment Alternative propose maintaining the current configuration for the Bessemer
Ditch crossing.

Hydraulic analysis using FHY8 Software was conducted to verify that the capacity of the
existing box culvert is sufficient to convey the irrigation flows conveyed by the Bessemer
Ditch. From discussions with the City of Pueblo and review of the Master Plan, it was
determined that the irrigation flows conveyed by the ditch is approximately 350cfs. The
analysis verified that the existing box culvert has sufficient capacity to convey the irrigation
flows of 350cfs without overtopping the road . The output file from HY8 can be found in
Appendix 5. The Bessemer Ditch crossing will be evaluated further during design to
confirm these conclusions when more detailed survey is avatlable.
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Summary

The Conceptual Drainage Design performed for the New Pueblo Freeway EIS has complied
with the criteria prescribed by the CDOT Criteria Manual to mitigate for impacts to storm
water runoff and water quality. In addition it has achieved the project goals of maintaining
existing flow paths and minimizing ROW requirements. ‘

Drainage infrastructure for the New Pueblo Freeway project was identified in this report for
both the Existing I-25 Alignment Alternative and the Modified I-25 Alignment Alternative.
Fourteen detention ponds were sited and sized o provide for flood control by releasing
flows to the proposed conveyance network at the allowable release rates. Where possible,
the detention ponds were expanded to extended detention basins for water quality
enhancement. Drainage improvements were located within existing ROW where possible.
Where additional ROW requirements could not be avoided, every effort was made to
minimize the area used.

12
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Basin Characteristics



Purpose: To define basin characteristics used to calculate runoff rates and volumes.

Existing Alignment

; . Runoff
Percent Coefficient
Basin Imperviousness | Soil Type C (100 yr) Area (Ac)

1 36 B 0.48 107

2 65 B 0.59 24

3 72 B 0.64 22

4 41 B 0.50 34

5 41 B 0.50 32

Ba (Abr) 55 B 0.54 25
6b (east) 61 B 0.56 12

7 70 B (.62 13

3 41 B 0.50 36

8a 41 B 0.50 31

9 44 3] 0.59 30

10 61 C 0.63 30

11 61 C 0.63 47

12 90 C 0.83 8
Sources: : :
Percent Imperviousness  Colorado Department of Transportation, Drainage Design Manual, 2004.
Soil Type Natural Resources Conservation Service
Runoff Coefficient Colorado Department of Transportation, Drainage Design Manual, 2004.

Data Presentation:

Values shown for area are rounded.

12/06/2005

basin characteristics.xls



Purpose: To define basin characteristics used to calculate runoff rates and volumes.

Modified Alignment
Runoff
Percent " Coefficient
Basin Imperviousness | Soil Type C (100 yr) Area
1 50 B 0.52 107
2 61 B 0.56 23
3 41 B 0.50 16
4 61 B 0.56 52
5 41 A 0.41 17
6a&b b4 B 0.54 66

7 50 - B 0.52 41
8 41 B 0.50 17
8a 41 - B 0.50 31
9 44 D 0.59 30
10 61 C 0.63 30
11 61 " C 0.63 47
12 50 C 0.83 8

Sources:

Percent Imperviousness Colorado Department of Transportation, Drainage Design Manual, 2004,

Soil Type Natural Resources Conservation Service

Runoff Coefficient Colorado Department of Transportation, Drainage Design Manual, 2004.

Data Presentation:

Values shown for area are rounded.

12/06/2006

basin characteristics.xis



Purpose: To define the basin characteristics used fo calculate runoff rates and volumes.

Offsite Basins - Apply to Both Alignments
- Runoft Coefficient
Basin Land Use % Imperviousness Soil Type C {100 yn) Area (Ac)

Q 100% residential 85 B 0.75 18 -
R 14% residential, 86%comm 94 B 0.86 60
S 23% comm, 77% residential 87 B 0.78 59
T 14% open, 86% comm 82 B 0.72 12
U 100% commercial 95 B 0.88 5
W 100% commercial 95 C 0.89 11
X 47% open; 53% comm 53 C 0.81 3
Y 13%0pen; 81% residential 70 C 0.68 B
z 100% residential 85 C 0.79 5

Sources: ,

Percent Imperviousness Colarado Department of Transportation, Drainage Design Manual, 2004,

Soil Type Natura! Resources Conservation Service

Runoff Coefficient Colorado Department of Transportation, Drainage Design Manual, 2004.

Data Presentation:
Values shown for area are rounded,

07/11/2005 Offsite basin characteristics.xis



Recormmended Runoft Coefhicients for Use in
Rahonal Eqoabon  as o Funchon of Percent Tmperviovs
Area. and Landuse Types

CDOT Drainage Design Manual Hydrology
Land Use or Surface Percent Frequency
Characteristics Impéervious- _ _ N
2 5 10 100
Business: - _ . - ,
Commercial Areas 95 0.87 0.87 0.88 0.89
- Neighborhood Ateas 70 : 0.60 0.65 0.70 0.80
Residential:
Single-Family . 0.40 045 050 0.60
Multi-Unit (detached) 50 045 050  0.60 0.70
Multi-Unit (attached) 70 - 0.60 065 0.0 0.80
1/2Acre Lot or Larger 0:30 035 0:40 0.60
Apartments 70 065 070 070 0,80
Industrial: ,
Light Areas 80 0.71 .~ 0,72 0.76 0.82
Heavy Areas _ 90 0.80 0.80 0:85 0.90
Parks, Cemeteries: 7 0.100 010 035 0.60
Playgrounds: ' 13 0.15 0.25 0.35 0.65
| Schools: ' 50 _ 0.45 0.50 0.60 0.70
Railroad Yard Areas: 40 0.40 0.45 0.50 0.60
Undeveloped Areas:
Historic Flow Analysis,
Greenbelt, Agricultural: 2 : See Lawns
Offisite Flow Analysis: 45 : 043 0.47 0.55 0.65
{when landuse not defined)
Streets:
Paved 160 0.87 0.88 0.90 0.93
Gravel 13 0.15 025 035 0.65
Drive and Walks, a6 _ 0.87 06.87 0.88 0.89
RoOfs: 90 0.80 0.85 0.90 0.90
Lawns, Sandy Soil: 0 0.00 0.1 0.05 0.20
Lawns, Clayey Soil: 0 0.05 0.10 0.20 0.40

Note: These Rational Formula coefficients may not be-valid for large basins.
Sonrce; Urbah Storm Drainage Criteria Manual (UDFCD, 2001),



Time of Concentration Calculations
Existing Alignment Onsite Basins
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Project Title:
Catchiment ID:

1. Catchment Hydrologic Data

Catehment b =

Area=

Percent Imperviousness =
NRCS Soit Type =

cres
Yo
,8,C,arD

For catchments larger than 90 acres, CUHP hydrograph and routir

Hl. Rainfall Information | {inch/hr) = G1* P1 {G2 + Td)*C3

Desigh Storm Return Period, Tr = {input return period for design storm)
Ci= {input the value of G1)
C2= {input the value of C2)
C3= {input the value of C3) .
P1= {input one-hr precipitation--see Sheet "Design Info")

ill. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =

Overide Runoff Coefficient, C =
5-yr. Runoff Coefficient, C-5=
Overide 5-yr. Runoff Goefficlent, G =

enter an overide C value if desired, or leave blank o accept calculated C.}

enter an averide C-5 value if desired, or leave blank to accept calculated G-5.)

Hlustratiol

NRCS Land Tillage/ Short Paved Areas &

Heavy Grassed
Type Meadow Field Pasture/ Bare Swales/! Shallow Paved Swales
Lawns Ground W aterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length S-yr NRCS Flow Flow
D 5 L Runoff Convey- Velocity Time
ance vV TF
Lidis fps ‘minutes
input input 18 output
Overiand 03 38
1
2
3
4
5
Sum Computed Tc

Regional Tc

Peak Runoff Prediction using Computed Tc
Rainfail Intensity at Tc, | =
Peak Flowrate, Qp =

bdiction using Regional Te
Rairfalt Intensity at Tc, |
Peak Flowrate, Qp =

{e for pond 1 existing.xds, Te and PeakQ 06/30/2005, 9:56 AM



Project Title
Catchment ID

l. Catchment Hydrologic Data

Percent Imperviousness =
NRCS Soil Type =

. Rainfall Information | {inch/hr) = C1*P1 /{C2 + Td)*C3

Design Storm Return Period, Tr =

ill. Analysis of Flow Time {Time of Concentration) for a Catchment

Runcff Coefficient, © =
Overide Runoff Coefficient, C =

5-yr. Runoff Coefficient, C-5 =

Overide 5-yr. Runoff Coefficient, G =

{input return period for design storm)

(input the value of C1)

(input the value of C2)

(input the value of C3) )
(input one-hr precipitation—see Sheet "Design Info")

Hlustration

enter an overide C value if desired, or leave blank to accept calculated C.)

enter an overide C-5 vaiue if desired, or leave blank to accept calculated C-5.)

NRCS Land

Heavy

Short Nearly

Tillage/ Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
[awns Ground | Waterways {Shest Flow)
Cofveyance 2.5 ) 7 10 15 20
Calculations: Reach Slope Length 5y NRGS Flow Flow
D ] L Runoff Convey- Velocity Time
Coeff ahce Vi T
ftft ft C-5 fps minutes
input inpu input output output
Overland ot - g e
3
2
3
]
5
Sum Computed Tec =

Regional Tc =

Peak Runoff Prediction using Computed Tc
Rainfall Intensity at Te, I =
Peak Flowrale, Qp =

bdiction using Regional Te
Rainfall intensity at Tc, | =

Peak Flowrate, Qp =

tc for pond 2 existing.«ds, Tc and PeakQ

06/30/2G05, 10:30 AM



Project Title:
Catchment ID:

l. Gatchment Hydrologic Data

Catchment 1D =

Area=

Percent Imperviousness =
. NRCS Soit Type =

cres

0

B, C,arD

I].: Rainfall Information 1 {inch/hr}= C1* P1 /{C2 + Td)*C3

Design Stoem Return Period, Tr =
[o3]

(input return period for design storm)

(input the value of C1)

(input the value of C2)

(input the value of C3)

(Input one-hr precipitation—see Sheet "Design Info")

. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =
Overide Runoff Coefficient, C =

5-yr. Runoft Coefficient, C-5 =
Overide 5-yr. Runoff Coefficient, € =

enter an overide C vatue if desired, or leave blank to accept calculated C.}

enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lllustration

NRCS Land

Heavy

Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground | Waterways {Sheel Flow)}
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length S-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance v TF
it ft C-5 fps minutes
input input otitput input cutput output
Overland
.
2z
3
4
Sum Computed Tc

Regional Tc =

Peak Runoff Prediction usi
Rainfall Intensity at Te, 1 =
Peak Flowrate, Qp =

bdiction using Reglional Tc

Rainfall Intensity at Tc, t =

Peak Flowrate, Qp =

tc for pond 3 existing.xds, Te and PeakQ

06/30/2005, 10:31 AM



Project Title:
Catchment ID:

1. Catchment Hydrologic Data

Catchment ID =

Area=

Percent imperviousness =
NRCS Soil Type =

B, C,orD

1. Rainfalli Information | (inchfhry = G4 *P1 (G2 + Tdy*C3

Design Storm Relurn Pericd, Tr = dyears (input return period for design s_torm)

C1 (input the value of C1)
Cz (input the value of C2)
C3 (input the value of C3)

sinches (input one-hr precipitation--see Sheet "Design Info®)

. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =

- Overide Runoff Goefficient, C =
5-yr. Runoff Goefficient, -5 =
Overide 5-yr. Runoff Coefficient, G =

enter an overide C value if desired, or leave blank to accept calculated C.)

enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Hlustration -

MRCS Land Heavy Tillage/ Shost Nearly Grassed Paved Areas &

Type . Meadow Field Pasture/ Bare Swates/ Shallow Paved Swales
Lawns Ground || Waterways (Shest Flow) '
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length Syr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \'] Tf
it ft C-5 fps minutes

input output autput

Computed Tc =
Regional Tc =

Peak Runcff Prediction using Computed Te bdiction using Regional Tc
Rainfall Intensity at Te, 1 Rainfall intensity at Te, | =
Peak Flowrate, Qp Peak Flowrate, Qp =

tc for pond 4 existing.®ds, Tc and PeakQ 06/30/2005, 10:33 AM



Praject Title:
Catchment ID:

1. Gatchment Hydrologic Data

Gatchment ID =

" Atea=

Percent Imperviousness =
NRCS Sail Type =

cres
%
B, G orD

Il. Rainfall Information | (inch/hr) = C1 * P1 {C2 + Td)~C3

‘Design Storm Return Period, Tr = Gyears  (nputreturn period for design storm)
1= i (input the value of C1)
(input the valute of C2)
(input the value of C3)
(input one-hr precipitation—see Sheet "Design Info")

H. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =

Overide Runoff Coefficient, G =
5-yr. Runoff Goefficient, C-5 =
Overide 5-yr. Runoff Coefficient, C =

enter an overide G value if desired, or leave blank to accept calcutated C.)

‘{enter an overide C-5 value if desired, or feave blank to accept calculated C-5.)
Hlustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &

Type Meadow Field Pasture/ Bare Swales/ Shaltow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: ‘] Reach Slope Length 5-yr NRCS Flow Flow
[8] S L Runoff Convey- Velocity Time
Coeff ance \i 1k
fuft ft Cc-5 _ fps minutes
nput frept output input output output
Overland ] 30
1
2
3
4
Sum Compute
Regional Tc =
P, .
Peak Runoff Prediction pdiction using Regional Tc

Rainfall Intensity at Tc, | =
Peak Flowrate, Qp =

Rainfall Intensity at Tc, | =
Peak Flowrate, Qp =

tc for pond 5 existing.xls, Tc and PeakQ 06/30/2005, 10;34 AM



BTG

Project Title
Gatchment ID

[. Gatchment Hydrologic Data

Catchment ID

Area

Percent Imperviousness
NRCS Sail Type

(input return period for design storm)

(input the value of C1)

(input the value of C2)

(input the value of C3)

(input one-hr precipitation—see Sheet “Design Info”)

lil. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C
Overide Runoff Coefficient, C
5-yr. Runoff Coefficient, G-5 -
Overide 5-yr. Runoff Coefficient, C

(enter an overide C value if desired, or leave blank to accept calculated C.)

(enter an overide C-5 value if desired, or leave blank to accept calcutated C-5.)
Uiustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swaies
Lawns Ground || Waterways {Sheet Flow)
Conveyance 25 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
i3] 5 L Runoff Convey- Velocity Time
Coeff ance v T
Uit ft C-5 fps minutes
input input output - input cifput output
Overland d ]
1
2
3
4
5 : :
Sum- omputed Tc
' Regional Tc

Peak Runoff Prediction
Rainfail Intensity at Tc, 1 =
Peak Flowrate, Qp

bdiction using Regional Te
Rainfall Intensity at Tc, |
Peak Flowrate, Qp

tc for pond 6a existing.xs, Tc and PeakQ 06/30/2005, 10:35 AM



l. Catchment Hydrologic Data

Catchment ID

' Area

Percent Imperviousness
NRCS Soil Type

. Réinfail Information’ | (inch/hr) = G1 * P1 /(G2 + Td)*C3

Design Storm Return Period, Tr
93]

G2

Cc3

P

{input return period for design storm}
{input the value of C1)
{input the value of C2)
{input the value of £3)
{input ane-hr precipitation—see Sheet "Design Info")

. Ahalysis of Flow Time (Time of Concentration) for a Catchment

Runoff. Coefficient, C

Overide Runoff Coefficient, G
5-yr. Runoff Coefficient, C-5
Overide 5-yr. Runoff Coefficient, G

{enter an overide C value if desired, or leave blank to accepl calculated C.)

(enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
Nustration

Nearty

Tillage/ Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || W aterways {Sheet Flow)
Conveyance 25 .5 7 10 15 20
Calculations:- Reach Stope Length S-yr NRCS Flow Flow
D 5 L Runoff Convey- Velocity Time
Coeff ance v T
. it C-5 fps minutes
: input output input output output
Overland
1
2
3
4
5
Sum Computed Tc =

Regional Tc =

Rainfall Intensity at Te, | =
Peak Fiowrate, Qp =

bdiction using Regional Tc
Rainfall Intensity at Te, | =
Peak Flowrate, Qp =

tc for pond 6b exisﬁng_)ds, Te and PeakQ

06/30/2005, 10:36 AM



Project Title

Catchment ID

I. Catchment Hydrologic Data

Catchment ID =

Area =

Percent Imperviousness =

NRCS Soil Type =

(input return period for design storm)

(input the value of C1)

{input the value of C2}

{input the value of C3}

(input one-hr precipitation—see Sheet "Design Info”)

lil. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =
Overide Runoff Coefficient, G =

enter an overide C value if desired, or leave blank to accept cafculated C.}

5-yr. Runcff Coefficient, C-5 =

Overide 5-y1. Runoff Coefficient, C =

enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Ulustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/- || Shallow Paved Swales
Lawhs Ground || Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Redch Slope " Length 5-yr NRCS Flow Fiow
D .8 L Runoff Convey-. Velocity Time
Coeff ance v T
it ft C-5 fps minutes
input input olput input output cutput
Overland 49
1
2
3
4
Sum Computed Tc =

Regional Tc =

Peak Runoff Prediction

Rainfall Intensity at Tc, | =
Peak Flowrate, Qp =

bdiction using Regional Tc
Rainfall intensity at Tc, | =
Peak Flowrate, Qp =

tc for pond 7 existing.ds, Tc and PeakQ

Q6/30/2005, 10:36 AM




Project Title:
Gatchment ID:

Catchment |D =

Area =

Percent Imperviousness =
NRCS Soil Type =

Design Storm Return Period, Tr =

(input return period for design storm}

c1 (input the value of C1)
C2= (input the value of C2}
C3= (input the value of C3)

P1= (input one-hr precipitation—-see Sheet "Design Info"}

it Analysis of Flow Time (Time of Concentration} for a Catchment

Runoff Coefficient, C

Overide Runoff Coefficient, G =
S-yr. Runoff Coefficient, C-5
Overide 5-yr. Runoff Coefficient, C

enter an overide C value if desired, or leave blank to accept calculated C.)

enter an overide G-5 valueif desired, or leave blank to accept calculated C-5.)
Mustration

NRCS Land Heavy Tillage/ Shert Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyahce 2.5 5 7 - 10 13 20
Calcutations: Reach Slope Length Sy NRCS Flow Flow
D 5 L Runoff Convey- Velocity Time
Coeff ance \i Tf
/it ft C-5 fps minutes
ing_uf. input output input output output -

“Computed Tc =
Regional Tc

bdiction using Regionat Tc
* Rainfalt Intensity at Tg, |
Peak Flowrate, Qp

Rainfall Intensity at Fe, |
Peak Flowrate, Qp

inch/hr
cfs

tc for pond 8 existing.xs, Tc and PeakQ 06/30/2005, 10:37 AM



Project Title
Catchment ID

L. Catchment Hydrologic Data

Percent Imperviousness =
NRCS Soit Type =

il. Rainfall Information | (inchlhr) =C1*P1/H{C2+Td)*C3

Design Storm Return Period, Tr = {input return period for design storm)

Ct= {input the value of C1)
c2= (input the value of C2)
C3= {(input the value of C3)

(input one-hr precipitation—see Sheet "Design Info™)
* W Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =

Overide Runoff Coefficient, C =
S-yr. Runoff Coefficient, C-5 =
Overide 5-yr. Runoff Coefficient, C =

enter an overide C value if desired, or leave blank to accept calculated C.)

enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

NRCS Land Heavy Tillage/ Short MNearly Grassed Paved Areas &

Type Meadow Field .} Pasture/ Bare Swales/ Shallow Paved Swales
’ : Lawns Ground Waterways (Sheet Flow}
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope - Length Syt NRCS Flow Flow
D 5 L Runoff Convey- Velocity Tirne
Coeff ance \ Tt
it .~ C-5 fps minutes
input i ut input output output
Cverland 00
1
2
3
A
5
Sum - Computed Tc =

Regional Tc =

Peak Runoff Prediction using Computed Tc pdiction using Regional Tc
Rainfall Intensity at Tc, | Rainfail intensity at Tc, |
Peak Flowrate, Qp Peak Flowrate, Qp =

tc for pond 8a existing.xs, Tc and PeakQ 06/30/2005, 10:47 AM



Praject Titl
Catchment ID::

I. Catchment Hydrotogic Data

Catchment 1D

Area

Percent Imperviousness
NRCS Soil Type

Il Rainfall Information | (inch/br) = C1 * P1 /C2 + Td}*C3

Pesign Storm Return Peried, Tr {input return period for design storm)

C1 {input the value of C1}
c2 {input the value of C2}
C3 {input the value of C3)

P1 (input one-hr precipitation—see Sheet "Design Info")

1. Analysis of Flow Time (Time of Conc.eniration) for a Catchment

Runeff Coefficient, C

Overide Runoff Coefficient, C
5-yr. Runoff Coefficient, C-5
Overide 5-yr. Runoff Coefficient, C

E(enter an overide C-value if desired, or leave biank to accept calcutated’C.}

‘(enter an overide 0;5 value if desired, or leave blank to accept calculated C-5.)
llustration

NRCS Land Heavy Tiltage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shalkow Paved Swales
] Lawns Ground [} Waterways {Sheet Flow)
Conveyance 25 5 7 10 15 20
Calculations: Reach Slope Length - 5-yr NRCS Flow Flow
ID S L Runoff Convey- Vejocity Time
Coeff ance vV T
fift ft C-5 . fps minutes
input outpuf input output outpsrt
Overland
1
2
3
4
Sum ' Computed Tc =
’ Regional Tc

bdiction using Regiconal Tc
Rainfall Intensity at Tc, |
Peak Fiowrate, Qp

Peak Runoff Prediction usi
Rainfall Intensity at Tc, |
Peak Flowrate, Qp

tc for pond 9 existing.xs, Tc and PeakQ 06/30/2005, 10:39 AM



Project Title: 3
Catchment 1D:

Catchment ID =

Area =

Percent Imperviolsness =
NRCS Soil Type =

(input return period for design storm)

(input the value of C1)

(input the value of C2)

(Input the value af C3)

(input one-hr precipitation--see Sheet "Design Info"}

lit. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =

Overide Runoff Coefficient, C =
5y, Runoff Coefficient, C-5=
Overide 5-yr. Runoff Coefficient, C=

enter an overide C value if desired, or leave blank to accept calculated C.)

enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lHustration

NRCS Land Heavy Tillages Short Nearly Grassed Paved Areas &
Type Meadow Field Pastura/ Bare Swales/ Shallow Paved Swales
Lawns Ground W aterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length - Bayr NRCS | Flow Flow
D 5 L Runoff Convey- Velocity Time
Coeff ahce \ i
ft/it it C.5 . . fps minutes
input imput output - input output output
Qvertand A B
1
2
3
rY
5 ; 8
Sum omputed Tc =
Regional Te =

bdiction using Reglonal Tc
Rainfall Intensity at Te, | =
Peak Flowrate, Qp =

Peak Runoff Prediction
Rainfall Intensity at Te, { =
Peak Flowrate, Qp =

tc for pond 10 existing.xs, Tc and PeakQ 06/30/2005, 9:56 AM



Project Title: -
Catchment ID:

I. Catchment Hydrologic Data

Catchment ID =

Area =

Percent Imperviousness =
NRCS Soil Type = -

Il. Rainfall information |1 (inch/hr) =C1* P1 /{C2 + Td)*C3

Design Storm Return Peried, Tr=_ - 7100 years {input return period for design storm)
Cl= (input the vatue of C1)
C2= i (input the vaiue of C2)
Ca= - D {input the vaiue of G3}
P1=_:; 267 inches {input one-hr precipitation—see Sheet "Design info"}

1. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C

Overide Runoff Coefficient, C =
5-yr. Runoff Coefficient, C-5
Overide 5-yr. Runoff Coefficient, C =

~ {enter an overide C value if desired, or leave blank to accept calculated C.)

(enter an overide C-5 value if desired, or leave blank to accept calcilated C-5.)
Hustration )

NRCS Land  Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
) Lawns Ground || Waterways (Sheet Flow)
Conveyance 25 [ 5 7 10 15 . 20 [
Calculations: Reach Siope Length 5-yr NRCS Flow Flow
1D s L Runoff Convey- | Velocity Time
Coeff ance | \ Tf
ftit it C-5 fps minutes
input input output Input output output
Overtand | 0.0200 71 2048 R N
1 - 4,143 pipe | #VALUEL | #VALUE!
3
4
Sum 4,214 Computed Tc = #VALUEY
Regional To= = "33.41 =
iv.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = “#VALUE! ‘inch/nr Rainfall Intensity at Te, | = >~ 3.83: inch/hr
Peak Flowrate, Qp = #VALUE! cfs Peak Flowrate, Qp = 116.83-¢cfs

tc for pond 11 existing.xis, Tc and PeakQ 12/06/2005, 10:09 AM



Project Title:
Gatchment ID:

I. Gatchment Hydrologic Data

Catchment ID =

- Area =

Percent imperviousness =
NRCS Soil Type =

- {input return period for design storm)
{input the value of C1}°
(input the value of C2)
{input the value of C3) .
{input one-hr precipitation--see Sheet "Design Info")

lif. Analysis of Flow Time (Time of Concentration) for a Catchment

. Runoff Coefficient, C =
Overide Runoff Coefficient, C =
5-yr. Runoff Coefficient, C-5 =
Overide 5-yr. Runoff Coefficient, C =

nter an overide C value if desired, or ieave blank to accept calcutated C.)

nter an overide C-5 value if desire-d, or leave I-blank to accept calculated C-5.)
lilustration ’ '

‘Catchment
B’ '- cL

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &

Type Meadow Fiekd Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Cornwveyance 2.5 5 7 10 15 20
Calculations: Reach Slope length 5-yr NRCS Flow Flow
D 5 L Runoff Convey- Velocity Time
Coeff ance v T
it ft c-5 fps | minutes
input input otlput input output - cutput
Ovetland 2 28
1
2
3
A
5 B
- Surm : Computed Tc
Regional Te

Peak Runoff Prediction using Computed Tc bdiction using Regional Te
Rainfall Intensity at Tc, | = inch/hr Rainfall Intensity at Tc, |
Peak Flowraie, Qp cfs Peak Flowrate, Qp

tc for pond 12 existing.ds, Tc and PeakQ 06/30/2005, 10:29 AM



Time of Concentration Calculations
Modified Alignment Onsite Basins
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Project Titie
Catchment ID

I. Catchment Hydrologic Data

Percent Imperviousness =
NRCS Soil Type =

(input return period for design storm)

(input the value of C1)

(input the value of C2)

(input the value of C3) .
(input one-hr precipitation--see Sheet "Design Info*)

. Analysis of Flow Time {Time of Concentration) for a Catchment

Runoff Coefficient, C =

- Overide Runoff Coefficient, C =
5-yr. Runoff Coefficient, C-5 =
Overide 5-yr. Runoff Coefficient, G =

enter an overide C value if desired, or leave blank to accept calculated G.)

enter an overide C-5 value if desired, or leave blank to accept calculated C-S.)
Mustration

NRCS Land Heawvy Tilage/ Short Nearly Grassed Paved Areas &

Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyahce 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
0 S L Runoff Convey- Velocity Time
Tf
fuft ft minutes

output

Overtand

|| pal=

Sum

Computed Te =
Regiohal Tc =

Paak Runoff Prediction using Computed Tc pdiction using Regional Te
Rainfall Intensity at Tc, | ch/hr Rainfall Intensity at Tc, |
Peak Flowrate, Qp = fs Peak Flowrate, Qp

tc for pond 1 modified.xs, Tc and PeakQ 06/30/2005, 9:56 AM



Project Title
Gatchment ID

I. Catchment Hydrologic Data

Catchment [D =

Area =

Percent Imperviousness =
NRCS Soi! Type =

Il. Rainfall Information | {inch/hry = G1 * P1 /(G2 + Td)}*C3

Desfgn Storm Return Period, Tr =
C1=

Ill. Analysis of Flow

Runoff Coefficient, C =

Overide Runoff Coefficient, C =

5-yr. Runoff Coefficient, C-5 =

" Qveride 5-yr, Runoff Coefficient, C =

(input return period for design storm)

(input the value of C1{)

(input the vafue of C2)

(input the value of C3)

(input one-hr precipitation—see Sheet "Design Info"}

Time {Time of Concentration) for a Gatchment

enter an overide C value if desired, or leave blank to accept calculated C.}

enter an overide C-5 value if desired, or leave blank to accept calculated C-S_)

NRCS Land

Heavy

Short Nearly Grassed Paved Areas &

Tillage/ .
Type Meadow Field Pasturef Bare Swales/ Shaliow Paved Swales
Lawns Ground | Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length S-yr NRCS Flow Flow
’ I S L Runoff Convey- | Velocily Time
ance v Tf
Ui ft fps minutes
input inpu input output output
Overland Bl 1
1
2
3
3
5
Sum Computed Tc =38y

Regional Tc =

Peak Runoff Prediction using Computed Tc bdiction using Regional Te
Rainfall Intersity at Te, [ =
Peak Fiowrate, Qp =

Rainfall intensity at T, |
Peak Flowrate, Qp

tc for pond 2 modified.xds, Tc and PeakQ

06/30/2005, 10:30 AM



Project Title: &
Catchment ID: §

I. Catchment Hydrologic Data

Catchment ID

Area

Percent mperviousness
NRCS Soft Type

. Rainfall information | {inch/hr) = C1 * P1 /{C2 + Td)*C3
Design Storm Return Period, Tr {input return period for designh storm)
{input the value of C1} ’
{input the value of G2}
{input the value of C3}
{input ene-hr precipitation--see Sheet "Design info")

. Analysis of Flow Time {Time of Concentration) for a Catchment

Runoff Coefficient, G

Overide Runoff Coefficlent, C
5-yr. Runoff Coefficient, C-5
Overide 5-yr. Runoff Coefficient, C

(enter an overide C value if desired, or leave blank to accept calculated C.)

(enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
ustration

NRGS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground ]| Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20

Calculations: Reach Slope Length 5-yr NRCS Flow Flow
. D 5 L Runoff Convey- Vefocity Time

Coeff ahce v Tt

ft C-5 fps | minutes

ut input output outp

Computed Tc =
Regional T¢ =

Poak Runoff Prediction using Computed Tc pdiction using Regional Tc
Rainfall Intensity at Te, 1 = Rainfall Intensity at Tc, | =
Peak Flowrate, Qp = Peak Flowrate, Qp = 3

tc for pond 3 modified.xis, Te and PeakQ 06/30/2005, 10:31 AM



Catchment ID
Area
Percent Impervicusness

NRCS Soil Type

. Rainfa!l Information | {inch/hr) =C1*P1/{C2 + Td)*C3

Design Storm Return Period, Tr

{input return period for design storm)

c1

G2

{input the value of C1)
{input the value of C2)

{input the value of C3)
{input one-hr precipitation--see Sheet “Design Info")

ll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C

Overide Runoff Coefficient, G

{enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoﬁ Coefficient, G-5
Overide 5-yr. Runoff Coefficient, G

{enter an overide C-5 value i desired, or leave blank to accept calculated C-5.}
lilustration )

NRCS Land Heavy

Tillage/ Short Nearly Grassed Paved Areas &

Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways . {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope - Length Syr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance Vi Tt
Uit ft G5 fps minutes
input input oltput input output output
Overiand ? e e
1
2
3
4
5
Sum Computed Tc

Regional Tc =

Rainfall Intensity at Tc, |
Peak Flowrate, Qp

Peak Runoff Prediction using Computed Tc

bdiction using Regional Te
Rainfall Intensity at Te, { =
Peak Flowrate, Qp =

tc for pond 4 modified Xs, Tc and PeakQ

06/30/2005, 10:33 AM



T

Project Title:
Catchment ID:

1. Catchment Hydrolegic Data

Catchment ID =

Area=
Percent tmperviousness =
NRCS Soil Type =

il. Rainfall Information 1 {inchihr) = C1 * P1 {G2 + TA)AG3

- Design Stort Return Period, Tt =
C1=
C2=

(input return pefiod for design storm)

(input the value of C1)

(input the value of G2)

(input the value of C3)

{input cne-hr precipitation—see Sheet "Design Info")

Ill. Analysis of Flow-Tirne {Time of Concentration) for a Catchment

Runcff Coefficient, C =

Overide Runoff Coefficient, G =

5-yr. Runoff Coefficient, C-5 =
Overside 5-yr. Runoff Coefﬁcient, C=

enter an overide C value if desired, or leave blank to accept calculated €.}

-{enter an overide G-5 value if desired, or leave blank to accept calculated C-5.)
Blustration

NRCS Land

Tillage! Short Mearly Grassed Paved Areas &

Heavy
Type Meadow Field Pasturef Bare - Swales! Shatlow Paved Swales
Lawns Ground || Waterways {Sheet Flow)
Conveyance 25 5 T 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D 5 L Runoff Convey- Velocity Time
Coeff ance \i Tt
it ft . C-5 fps minutes
input input output input output output
Overland 25

1
2
3
4
5

Sum

Computed Tc =

Regional Tec =

Peak Runoff Prediction
Rainfall Intensity at Tc, | =
Peak Flowrate, Qp =

bdiction using Regional Tc
Rainfall Intensity at Tg, | =
Peak Flowrate, Qp =

tc for pond 5 modified.xds, Tc and PeakQ

06/30/2005, 10:34 AM



Project Title
Catchment ID

|. Catehment Hydrologic Data

Catchment ID =

Area =

Percent Imperviousness =
NRCS Soil Type =

Design Storm Return Period, Tr = (inpuit return period for design storm)
Ct= (input the value of C1)
C2= (input the value of C2)
= (input the value of C3)
Pt= (input one-hr precipitation--see Sheet "Design Info")

{ll. Analysis of Flow Time (Ti%ne of Goncentration) for a Catchment

Runoff Coefficient, C =

Overide Runoif Coefficient, G =
5-yr. Runoff Coefficient, G-5 =
Overide 5-yr. Runoff Coefficient, C =

enter an overide C-value if desired, or leave blank {o accept cajculated C.)

enter an overide C-5 value if desired, or leave blank to accept calculated G-5.)

llustration

Short MNearly Grassed Paved Areas &

NRCS Land Heavy Tilage/
Type Meadow Field Pashire/ Bare Swales/ Shallow Paved Swales
Lawns Ground |} Waterways (Sheet Flow)
Conveyance 2.5 5 7 . 1o 15 20
Calculations: Reach Slope Length 5-y1 NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance Vi Tf
ftift ft c-5 fps mihutes
input input output input output oulput
Qverland 8 i R
1
2
3
4
Sum Computed Tc
Regional Tc =
IV,
Peak Runoff Prediction using Computed Tc bdiction using Regional Tc
Rainfall Intensity at Te, 1= Rainfall Intensity at Tc, | =
Peak Flowrate, Qp = Peak Flowrate, Qp =

te for pond 6 medified.xls, Tc and PeakQ

06/30/2005, 10:35 AM




Profect Title: &
Catchment ID::

I. Catchment Hydrologic Data

Caichment 1D =

Area = 23 Acres
Percent Imperviousness = %
NRCS Soil Type = B, C.orD

Il. Rainfall Information | (inch/hr) = C1* P1 /{C2 + Td}*C3
Design Storm Return Period, Tr = (input return period for design storm)
(input the value of C1)
(input the value of C2}
(input the value of C3}
(input one-hr precipitation--see Sheet "Design info")

Iil. Analysis of Flow Time (Time of Cdncentration) for a Catchment

Runoff Coefficient, C =

Overide Runoff-Coefficient, C =
5-yr. Runoff Coefficient, C-5 =
Overide 5-yr. Runoff Coefficient, C =

enter an overide G value if desired, or leave blank to accept calculated C.)

:(enter an overide C-5 value if desired, or Jeave blank to accept calculated G-5.)
Blustration ’

NRCS Land Heavy Tillage/ Short MNearly Grassed Paved Areas &
" Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Fiow)
Conveyance 2.5 5 7 10 15 20
Caleulations: Reach Slope Length S-yr NRCS Flow Flow
ID S - L Runoff Convey- Velocity Time
Coeff ance v T
it ft c-5 - fps minutes
input input output input output output
Overland } 5
1
2
3
4
5 :
Sum - - omputed Tc =

Regional Tc =

bdiction using Regional Tc
Rainfall intensity at Tc, | =
fs Peak Flowrate, Qp =

Rainfall intensity at Tc, |
Peak Flowrate, Qp =

te for pond 7 modified.xs, Tc and PeakQ 06/30/2005, 10:36 AM



Catchment ID

Area

Percent Imperviousness
NRCS Soil Type

Il. Rainfall Information | (inchfhr) = C1* P1 /(G2 + Tdy*C3

Design Storm Return Period, Tr
G1
C2
C3
P1

(input return period for design storm)

{input the value of C1)

(input the value of C2)

(input the value of C3) .

(input one-hr precipitation--see Sheet "Design Info”)

. Analysis of Flow Time (Time of Concentration) for a Gatchment

Runoff Coefficient, C

Overide Runoff Coefficient, C

5-yr. Runoff Coefficient, C-5
Overide 5-yr. Runoff Goefficient, G

(enter an overide C value if desired, or Jeave blank to accept calculated C.)

(ente} an overide G-5 value if desired, or leave blank to accept calculated G-5.)
Hustration :

NRCS Land Heavy TiHage/

Short Nearly Grassed Paved Areas &

Typa Meadow Field - Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Stope Length 5-yr NRCS - Flow Flow
in] S L Runoff Convey- Velocity Time
Coeff ance \ Tt
fUft ft c-5 : fps minutes
input input output input output output
Qverjand 2 :
1
2
3
P!
Sum Computed Tc

Regional Tc

Peak Runoff Prediction
Rainfall Intensity at Te, 1=

Peak Flowrate, Qp =

bBdiction using Regionat Tc
Rainfalk Intensity at Tc, |
Peak Flowrate, Qp

tc for pond 8 modified.xls, Tc and PeakQ

06/30/2005, 10:37 AM



Project Title
Catchment 1D

l. Catchment Hydrologic Data

Catchment 1D =

Area=

Percent imperviousness =
NRCS Sail Type =

Il. Rainfall Information 1 (inch/hr) = G1 * P1 /(G2 + Td)*C3

Design Sterm Relurn Peried, Tr = {input return period for design storm)
: c1= (inpuf the value of C1)
Cc2= {input the value of C2)
C3= {input the value of G3) .
P1= {input one-hr precipitation—see Sheet "Design Info”)

. Analysis of Flow Time {Time of Concentration) for a Catchrment

Runoff Coefficient, C =

Overide Runoff Coefficient, C =
5-yr. Runoff Coefficient, C-5 =
Overide 5-yr. Runoff Coefficient, C =

enter an overide C value if desired, or leave blank to accept calculated C.)

enter an overide C-5 value if desired, or leave bfank to accept calculated C-5.)
Niustration

NRCS Land Heavy Tilage/ “Shert Neatly Grassed Paved Areas &

Type Meadow Field Pasture/ - Bare Swales/ Shallow Paved Swales
’ Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRECS Flow Flow
j|8] s L . Runoff Convey- Velocity Time
ance Vi T
i/t fps - minutes
input input output output
Overland 00 BRsls! Bik
1
2
3
4
5
Sum Computed Tc =
Regional Tc =

Peak Runoff Prediction using Computed Te bdlction using Regional Tc
Rainfall Intensity at Tc, 1 = Rainfall Intensity at Tc, | =
Peak Flowrate, Qp = Peak Flowrate, Qp =

tc for pond 8a modified.ds, Te and PeakQ 06/30/2005, 10:39 AM



Project Title

Catchment ID

I. Catchment Hydrolegic Data

Catchment 1D =

Area =
Percent Imperviousness =
NRCS Soit Type =

Il. Raintall Information | (incﬁlhr) =G *P1 {C2 + TA)*C3

Design: Storm Return Period, Tr =

C1=

(input return period for design storm)

(input the value of C1)

{input the value of G2}

{input the value of G3)

{input one-hr precipitation—see Sheet "Design Info")

Nl. Analysis of Flow Time {Time of Concentration) for a Catchment

Runoff Coefficient, C =

Overide Runoff Coefficient, C =

5-yr. Runoff Coefficient, C-5 =

Overide 5-yr. Runoff Coefficient, C =

enter an overide C value if desired, or leave blank to accept calculated C.)

anter an overide C-5 value if desired, or leave blank to accept calculated G-5.)

MNustration

Tillage/

Short Nearly Grassed Paved Areas &

Heavy
Type Meadow Field Pasturef Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways {Sheet Flow}
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length S-yr NRCS Flow Flow
D S L Runcff -{ Convey- Velocity Time
. ance v It
it fps minutes
inpurt input output output
Overland T2 A
1
2
3
4
5
Sum Computed Tc =

Regional Tc =

Peak Runoff Prediction using Computed Tc bdiction using Regional Tc
Rainfall Infensity at Te, | =
Peak Flowrate, Qp =3

nch/hr Rainfall Intensity at Tc, | =
fs Peak Flowrate, Qp =

tc for pond 9 modified.®s, Tc and PeakQ

06/30/2005, 10:40 AM



Project Title:

Catchment 1D:

I. Catchment Hydrol

Catchment ID =

ogic Data

Arsa =

Percent Imperviotsness =

NRCS Soil Type =

I’ Rainfall information 1 {inch/br) = 1P H{C2 + Tdy*C3

Design Storm Return Period, Tr =

(input return peried for design storm)

{input the value of G1)

(input the value of C2)

(input the value of C3)

(input one-hr precipitation-—-see Sheet *Design Info")

lil. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =

Overide Runoff Coefficient, C =

5-yr. Runoff Coefficient, C-5 =

Overide 5-yr. Runoff Coefficient, C =

enter an overide C value if desired, or leave blank to accept calculated C.)

enter an overide G-5 value if desired, or leave blank to accept calculated C-5.)
Hustration ‘ '

NRCS Land

Tillage/

Grassed

Short Mearly

Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground | Waterways {Sheet Flow}
Conveyance | 25 5 7 10 15 20
Calculations: Reach Slope Length S-y1 NRCS Flow Flow
D 5 L - Runoff Convey- Velocity Time
ance v T
fps minutes -
input output oufput
Qvertand 0
1
2
ER
4
5
Sum Computed Tc = 51y

Regional Tc =

Rainfall Intens

Peak Runoff Prediction using GComputed Te
ity at Tc, | =
Peak Flowrate, Qp =

bdlction using Regional Te
Rainfall Intensity at Te, | =
Peak Flowrate, Qp = 3

tc for pond 10 modified.xs, Tc and PeakQ

06/30/2005, 9:59 AM



Project Title: .,
Catchment ID: =

I. Gatchment Hydrologic Data

CatchmentID = - 7. .

Area = . . -47.00 Acres
Percent Impervicusness = ~ 7 60.00. %
NRCS Soll Type= " " CA,B,C,orD

Il. Rainfall Information 1 (inch/hrj=C1*P1 I(¢2 + Td}*C3

Design Storm Return Period, Tr = 100 years {input return period for design storm)
Cl= - 2850 (input the value of C1)
Cc2=_". 10.00 {input the value of C2)
C3= 0.786 {input the value of C3)
P1= 2.67-inches {input one-hr precipitation--see Sheet "Design Info")

Ill. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, G =

Overide Runoff Coefficient, C =

5-yr. Runaff Coefficient, C-5 = {
Overide 5-yr. Runoff Coefficient, C =. {enter an overide C-5 value if desired, or leave blank to accept calculated C-5.) -
Hlustration

< 0.63:

{enter an overide C value if desired, or leave blank to accept calculated C.)

NRCS Land Heavy Titlage/ Short Neatly Grassed Paved Areas &

Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground i Waterways (Sheet Flow)
|_ Conveyance 25 5 . 7 10 15 | 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
. Coeff ance V If
fuft ft C-5 fps minutes
input inpuit output - input oulput output
Overland | - 0.0200 }- 71 .- 048 0.5 '
-1 o 4,143 pipe Xy
2 : pipe
3
4
5 . iy
Sum 4214 Computed Tec = #VALUER.

Regional Tc = ~33:.4%% -

Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc )
Rainfall intensity at Tc, | = #VALUEL- inch/hr Rainfall intensity at Te, = - - .3.93:inch/hr
Peak Flowrate, Qp = Peak Flowrate, Qp = 116:83 cfs

tc for pond 11 modified.xls, Tc and PeakQ 12/06/2005, 9:38 AM



S

Project Title:
Catchment iD:

I. Catchment Hydrologic Data

Galchment ID =

Area= cres
Percent lmpervicusness = o
NRCGS Soil Type = B, CorD

(input return period for design storm)
(input the value of C1)

(input the value of C2)
(
(

input the value of G3)
input one-hr precipitation—see Sheet "Design Info")

. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, G

Overide Runoff Coefficient, C
5-yr. Runoff Coefficient, G-5
Overide 5-yr. Runoff Coefficient, C =

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &

Type Meadow Field Pasture/ Bare Swales/ || Shallbw Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 25 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
iD .8 L Runoff Convey- Velocity - Time
Coeff ance v T
fiift ft C-5 fps minutes
input input outpug input output output
Overland
1
2
3
4
Sum : Computed Tc=
Regional Tc =

Peak Runoff Prediction using Col
Rainfall Intensity at Tc, 1
Peak Flowrate, Qp

bdiction using Regional Tc
Rainfall Intensity at Tc, | =
Peak Flowrate, Qp =

tc for pond 42 modified xs, Te and PeakQ 06/30/2005, 10:29 AM






Peak Discharge and Detention Volume Calculations
Existing Alignment Onsite Basins







4g:
{For catchments less than 160 acres oniy. For Iargar catchmenls use lzyrimgrnph routing methods)
*|Note: for catchments larger than 90 acras, CUHP hydrograph and routing are recommendecd)

The usar must fill in alt of the blue cells for these shests to function.

D95|g-n Enformation {Input):

[Calchment Crainags lirpendousness
[Calchment Drainags Area
Fredovelopment NRCS Soil Group

Feoturn Pericd foy Delention Genlrol

[Time of Concentration of Watershad
Alowahis Unil Releass Rals (Ses Tabla A)
ICne-howr Procipitation

Peosipn Rainfafl IDF Formula )= CT° PASC24Te)"CY
Konefficiant One

[Coafficlont Twa

[Coefiicient Thrae -

Runoll Coofficient

Tabls & Recommended Uni Flow Relsase Rate in cfs/acre of fributary catchmem wilhin UDFCD boundaries.

- Enter Rainfall Duration incrernenial Increase Vale Here (e.g. 5 for 5-Minutes)

Rainfak Inftow Adjsirnent Avarage Qulfiow Slorags
Intensity Volurna Faclor Oullow Voiume Valume
cubic fesl cfs cuble fest cubic feal

{oulpul

*ngieuﬁe 1 GL"Q
LOGS O BLLS c\
o 'proc\w.’ e
o release Gf
]:)@Fg o( less

E@ s
- mnncak’btw;@"’
Ratio of Gp-oulQp-in b(ﬂdm\.ﬂ‘)ﬁ Rf

Stormwater Detention Volume (Cubde Feef) =
Stormwator Datention Yolume (Acro Feef) =3 b
UDFCD DETENTION VOLUME ESTIMATING WORKBOCK Version 1.02b, Released July 2003

Pond size for pond 1 using release rate of 12cis.ds, Modifiod FAA 0B/Z2/2005, 1:30 PM



800,000

700,000

600,000

500,000

400,000

Volume (Cubic Feet)

100,000

300,000 -

200,000

Inflow and Outflow Volumes vs. Rainfall Duration
Intersection of Modifled and FAA Qutflow Plots is at maxinmum detention volume

0 20 40 60 80 100 120 140 160 180 " 200

Duration (Minutes}) -8~ Inflow Volume
- Modifled Outflow Volume

—4—FAA Outflow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Versjon 1.02b, Released July 2003

Pond size for pond T using release rate of 1Zcfsxis, Modified FAA

06/22/2003, 130 PM



Project: FeE:

Basin ID; i ERxpshine Algntient: 3

.{For catchmentis lass than 160 acres only. For larger catchments, use hydrograph routing methods)
{Note: for catchments larger than 90 acres, CUHP hydrograph and rotting are recommended)

The user must fl in all of the biue cells for these shests to function.

ﬂesiqn Tnformation TinpiL;

Catchment Drainags Inpervicusness fa :parcent

Calchiment Dralnage Area A ACTES

Pradevelopment NRCS Soit Growp Typs B, C, 00D .

Retrr Perlod for Dalenlion Conlro T :years (2, 5, 10, 25, 50, or 100)
-[Time of Concentration of Walsished To =535 rrinules

JAowable Lnil Refaase Rate (Sea Table A) G =i b5 ctsfacre

ICnie-hour Precipitation P1 = Zinches

Deslgn Ranfall IDF Formula = C1° PUCHTCIMG
Coefficlent Ona

ICoemiclent Two

Cosfficient Thres

Furolf Cosfficient

nflow Peak Faunoff
IWiowable Pezk Outflow Rale
Ratio of Qp-out/Cp-in

Table A Recommended Unit Flow Relaase Rale in efs/acre of bituniary calchmeitl within UDFCD boundaries,

G5) i

- Enter Rainfal Dwration Incremental Increase Value Here (8.9, & for 5-Minutes}

Rainfak Rainfall Inflow Adustment Average Cubllow Storags
Duwalion Intensity Vohrne Factor Quifiow Volume Volurme
mimites inches/hr cubic faat cubic fest cublc feat - -

A

Stormrwater Datanfon Voluma (Gublc Feet)
Stormwater Detention Volums {Acrse Fost)
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Frond size for pond 2 existingxs, Modified FAA DE/21/2C05, 4:20 PM



200,000

Inflow and Outfiow Volumes vs. Rainfall Duration
Intersection of Moditied and FAA Outfiow Plots is at maximum detention volume

180,000

160,000

140,000

120,000

400,000

Volume (Cubic Feet)

80,000

60,000

40,600

20,000

20 40 60 80 100 120
Duration (Minttes)

140 160 180 200

-4&-- Infllow Volume
-4 Modifled Outflow Volume

—¢—FAA Outflow Volume

Pond size for pond 2 existing.ds, Modified FAA

UDFCD DETENTION VOLUME ESTIMATING WORKSO0OK, Version 1.02b, Released July 2003

06/2172005, 4:20 PM



B ARG
ents less than 160 acres only. For larger catchments, use hydrograph routing methods)
{Note: for catchments larger than 99 acres, GUHP hydrograph and routing are recommendad)

The user must {ill in all of the blue cells for these sheats 1o function.

E!BSEET! !n!ormn!mn iEnEU!lz

Galchment Drainage lmpsrvicusness ercunt

ICatchrent Drainags Area acibs

Prodevetopment NRCS Soll Group ,B,C, orD

Retun Perlod for Detention Control iyears {2, 5, 10, 25, 50, or 100)
§time of Concentration of Walershed - minules

Allowable Unil Relsase Rale (See Table A) Fsfacre

Cne-hour Precipitation - Inches

Design Ralnfoll IDF Fotimula 1= C1* PINC24TCPCS
Coeficiant One

Cosfiicisnt Two

Coeficiont Threa

Rimofl Coefficiont

inflow Freak Runoff
fhldowable Peak Cutflow Rate
r\allu of Qp-out/Qp-in

Table A Recommended Unil Flow Release Rato in ¢fs/ntro of tibulary calchment within UDFCD boundaries.

[<- Enler Rainfall Duration Incremental increase Value Here {8.g. 5 for 5-Minules)

Rainfall Rainfail InRow Adjusiment Average Oulllow Storage
Duration Infersity Volume Factor Cuiflow Volume Vokime
inches/hr cubic foat cfs cubic Tast cubic feat -

uipul {outpnrdy [oulpul} output)
O

Stormwatsr Petsnfion Volume [Cublc Feot)
Stormwatar Detention Volume {Acre Faal)

B
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Versien 1.02b, Relessed July 2003

Pand slzs for pend 3 existingds, Modifingd FAA OBr2172005, 420 PM



200,000

Inflow and Outflow Volumes vs. Rainfalt Duration
Intersaction of Modified and FAA Outflow Plots is at maximum detention volume

180,000

160,000

140,000

120,000

100,000

Volume (Cublc Feat)

80,000

60,000

40,000

20,000

20 40 60 80 100 120
Duration (Minutes)

140 160 180 200

--&-- Infllow Volume
~#&~- Modified Owflow Volume

. —o—FAA Ouiflow Volume

Pond size for pund 3 exislng.ds, Medifisd FAA

UDFCD DETENTION VOLUME ESTIMATING W ORKBOOCK Version 1.02h, Released Jufy 2003

06/21/2005, 4:20 PM




{For catchments less than 160 acres only. For Iargar catchments use

wdrngmph routing methods)

{Note: for catchments larger than 30 acres, CUHP hydrograph and routing are recommendad)

The user must fitl in all of the blua cells for these sheets to function.

Design Information {input):

[Catchrment Drainage lpeniouskess
[Catchimehit Drainage Area
Fredevelopment NRCS SeR Group
Ratan Pericd for Detanlion Gontrol
[Time of Concentration of Walershed

[Ona-holr Precipitation
[Goafiicisnt One

[Caofliciont Two
[Coafficient Three

Jiiowabls Unit Relaase Rale (Ses Tabla A)

esign Rainfa® IDF Formula 1= C1* PIAC24TCC3

Runoff Cosfficient

Inflow Peak Runafl
lowable Peak Dutflow Rate
Ralio of Qp-oul/Qp-in

- Enter Rajnlall Duration Incrermentaf Increase Valua Here fe.g. 5 for 5-Minutes)
e aa e Ly Sl L

Rainfall Rainfall Inflow Adjustrrent Avelage Outflow Slorage
Duration Intensity Vokime Facler Outflow Volurme Vohme
minutes inches/hr cubic foet cfs ciic faal cubic feel
input outpul [autput) {oulput) [Cai.l_!P_ul} {output} {oulpul}
- : O

Stormwator Datention Yolume (Cuble Foot)
Stonmwater Datention Volume {Acre Foat)

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 4.02b, Released July 2003

Pond sizn for pond 4 exisBng s, Motilied FAA

08/21/2005, 4:20 PM



250,600

Inflow and Outflow Volumes vs. Rainfall Duration
Intersection of Modified and FAA Outflow Plots is af rmaximum detention voluime

200,000

150,000

Volume (Cubic Feet)

100,000

50,000

20 40 60 80 100 120
Duration {Minutes)

140 160 180 200

&~ Inflow Volurme
—&— Modified Outflow Volume

—4—FAA Outflow Volume

Pond size for pond 4 existngals, Modifisd FAA

UDFCD DETENTION VOLUME ESTIMATING WORKBOOIK Version 1.02b, Refeased July 2003

06/21/2005, 4:20 Pid




b AR
{For catchments lass than 160 acres only. For larger catehments, uss hydrograph routing methods)
{Note: for catchments larger than 90 acres, CUHP hydregraph and reuting are recommended)

The user must fill in all of the blue cells for these shests to function,
E_Basngn Thformation (NP

Catchrrent Drainage fmpenviousness
[Catchiment Dralnags Area
bradevelopment NRCS Siolk Group

Retun Period for Datenlion Control

Tirme of Concentrafion of Watershed
Allowable Unit Release Rate {Seo Table A)
fona-how Precipitation -

Dasign Ralnfall IDF Formuta 1= C1* PH{C24TC)AC3
ICoafficient Cne

Coafliclent Two

Gosfficlent Three

Funoff Cosfiicient

nfiow Feak Runoff
lowable Paak Qulflow Rate
Ratio of Op-outfQp-in

[<- Enter Rajnfak Duration Incremental Increase Vahio Hore (e.9. 5 for S-Winules)
Rainfall tnilow Adjustment Average Oulliow Slorage
Intamsity Volume Factor Culliow Vohurm Velume
inches/hr cubic fent - cfs cuble feel cublc feet
{output) {outpul} sulput)
e T

Stormwaler Datantion Volume {Cublc Feet) =
Stormwaler Dotantion Voluma [Acre Fesly = DX
UDFCD DETENTON VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size for pond 5 existingxds, Modifiad FAA 0672172005, 420 PM



inflow and Cutflow Volumes vs. Rainfall Duration
Intersection of Modified and FAA Ouiflow Plots is st maximum detention volume

250,000

200,000

150,000

Volume (Cublc Fest)

100,000

50,000

0 20 44 60 80 100 120 140 160 180 200

Duration (Minutes} - Inflow Volume

—r Modified Outflow Volurme

——FAA Ouiflow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size for pond 5 exisbng.us, Modified FAA D6/2172005, 4:20 PM



EHIS)

i 3 5
{For catchments less than 160 acres only. For larger catchiments,
[Nete: for catchments larger than 90 acres, CUHP hydrograph and routing afe recommended)

The ussr must fill in all of the blue cells for these sheets to function.

use hyf:imgmph routing methods)

5951911 Tnforation {inpuit}:

Catchmeni Dralnage Imperviousnss i i=
Catchment Drainage Area . A=
Predavelopment NRCS Soll Group _

Folumn Period for Detsnlion Control
§7ime of Concentration of Walershad
Plowable Unit Release Rata (See Table A)

iA B, G orD
years (2, 5, 10, 25, 50, or 100)

fone-hour Precipitation

Dasign Ramfall IDF Formula 1o C1* PH{E2$TO"C3
[Cosflicient Ons

[Coellicient Two

jeosfficient Thiea

Runoff Cosfficient

Infiow Peak Runolf
jAlowabla Paak Dutflow Rate

Ratio of Qp-ou¥Op-in

e

[<- Enter Rainfad Duration Incremental Increase Value Hera {2.g. 5 for SMinutes)

input ul)

e S S—
Rainfak Rainfall Adjustment Averags Qutllow Slorags
Duration Intansity Volume Factor Qutftow Volure Volume
rrinutes Inches/r - cubic Test cubic faal cubic fesl

Stormwater Datention Yoluma (Cuble Foat) = 3
Stormwaltor Detenton Yolume (Acre Fast) = 1:BEHY:

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Vession 1.02b, Reteased July 2003

Pond size for pond 8 sxistng.xs, Modifiod FAA

O5/21/7005, 4:29 PM



200,000

Inflow and Qutflow Volumes vs. Rainfall Duration
Interseciion of Modified and FAA Outflow Plots is sl imaximum detfention volume

Zemrieas]

180,000

160,000

140,000

120,000

100,000

Volume {Cublc Feet)

80,000

60,000

40,000

20,060

20 40

60

80 100 120
- Duration (Minutes)

140 160 180 200

8- inflow Valume
—i— Modifled Outflow Volume

—a—FAA Cutllow Volumne

Pond size for pond 8 exislingxs, Modiked FAA

UDFCD DETENTION VOLLIME ESTIMATING WORKBOOK Version 1.02b, Released Juty 2003

08/21/2005, 4:21 PM



{For catchments less than 160 acres only, For larger catchments, use hydregraph routing methods)
{Note: for catehyrents larger than 90 acras, CUHP hydrograph and routing are recommendead)

The user must fill in all of the blue cells for thess shesls to function,

[Cesian STt ()
Calchment Draimage Impsrviousness
i-atchment Drainage Area
Fredevoloprent NRCS Soil Group

Feturm Peried for Detsnlion Conlrol

[lime of Goncantration of Watershad
[rsiowable Unlt Reloase Rate {See Table A}
jOne-hour Precipilation

Cusign Rainfall IOF Formuia 1= G1* PY(C24TC)*C3
[Coeficient Cne

[Coalficiant Two

[Coofiicient Throe

Runoff Coafficient

nflow Peak Runoff
jalowable Peak Outflow Rate
atio of Op-oub/Op-in

Table A Recormmended Unit Flow Release Rale In chsfacre of tributary calchment witkin UDFCD boundaries.

[<- Enter Rainfall Duration Incrernental Increase Vahse Here (8.9, 5 for 5-Minutes)
—

Rainfal Raintal Tnflow Adustiment Pveiage Cuthow Storage
Duralion Intersity Vohims Factor Oustflow Vohime Volume
rirutes inches/he cubic Teat ofs cubic feet cubic feel
apaat {output) | {output) {otitput) (oulpar) (cutput) {outpuly |
7 oI D

55890

Stormwater Detention Volume {Cublc Feot)
Stermwator Detention Voluma [Acre Feat)

Pond size for pond Sb exislingxds, Modified FAA

05212005, 4:21 PM



160,000

90,000

80,000

70,000

60,000

50,600

Volume {Cubic Feet}

40,000

30,000

20,000

-10,000

Inflow and Outflow Volumes vs. Rainfall Duration
Intarsection of Modified ard FAA Outflow Plots s at maximum detention volume

0 20 40 60 8¢ 100 120 140 -160 180 200

Duration (Minutes) <~ Inflow Volume
—&— Modified Cutflow Volume

~¢—FAA Outflow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size for pend Bb sxislingxs, Modified FAA

062172005, 4:21 FM



JEENED]
{For catchments ‘fuss Ihan 160 ncres only. For larger catchmenis use hydrogmph routing methods}
{Note: for catchments larger than 80 acres, CUHP hydrograph and routing are recommendod)

The user must fill in all of the blue celis for these sheels to function.

Desiqn Infarmation (Inputl:

ICalchuneont Dralnags Impervicusnoss
ICalchunent Drainage Area
Fredevelopment NRCS Sofl Growp

Fetum Perlod for Datention Gontrok

|lime of Concenlration of Watershed
JAlowabla Unit Release Rate (See Table A)
Kone-hour Precipltation

Dosign Rainfall IDF Formufa 1= C14 PU/[C24Tc)* 02
ICosfiicient One
[Coaflicient Two
ICoeticion Three

Funofl Coefficient

Irflow Peak Runoff
Jrflowable Peak Outfiow Rale
Fatio of Qpou'Gpin

Adil.smni A\ramgu Cuthiow Slorage
Factor Ouifiow Vol Vol
cfs cuhic feat cublc feat

put) Loutpu) outpul {output] {oulput)

Stonmwaler Delenlion Volume {Cubke Faet) =
Stormwaler Datontion Volame (Acro Feat) =
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond sizn for pond T exisling.xs, Modified FAA

06/21/2005, 4:21 PM



120,000

Inflow and Outflow Volumes vs. Rainfall Duration
Intersaction of Modified and FAA Outlow Plols is at maximum detention volumme

100,000

80,000

60,000

' Vol'ume (Cublc Fset)‘ '

40,000

20,000

0 20 40 80 80 100 120
Duration {(Minutes)

140 160 180 200

8- Inflow Volume
—&— Modified Oulflow Volume

~4—FAA Qutflow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Fond size for pond 7 existings, Modified FAA

06/21/2005, 4:21 PM



(Fur calchments less than 160 acres only. “For ) largsr calchmenls use hydrngmph routing methods)
{Mote: for catchments larger than 90 acres, CUHP hydrograph and routing are recommended)

The user must fill In all of the blue colls for these shasts to function.

Dasigh Information {Ynpul]:

[Galchment Drainage Impervcusness
Calchment Drainags Area
Fradoveloprment NRCS Scil Group

Roturn Period for Detenbon Control

[Tise of Conceniration of Watlsrshed
Alowable Unit Release Rala (See Table A}
ICne-howx Precipitation

Posign Ralnfol IDF Formula 1= C1* PA(CZ+Tc*C3
[Coaficiont One

[Goefficient Two

Cosfliciont Three

.B,GC,urD
ears (2, 5, 10, 25, 50, or 100)

_JRunoff Gesflicient

nflow Pazi Runofl
Plowable Peak Outilow Rate
Rabio of Qp-out/Gp-in

inchesiy
{output

cuhie feat

culpsit)

- Enler Rainfall Duration Incretvental Increass Valus Hare [e.9. 5 for S-Minules)
Rainfall Inflow Adjustment Averaga Quifiow Storage
Intensity Volume Factor Ouiflow Volume Volume

cublc Tasi

{output)

cubic feot

Stormwatar Dalention Volume {Cubic Feat) =
Stermyater Detontlon Voluma {Acra Foal) =

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released Jl.l!y 2003

Pond size for pand & exisling s, Modiied FAA

Q6/22/2005, 1:32 Ph



Inflow and Cutflow Volumes vs. Rainfall Duration
Intersection of Modified and FAA Outfiow Plots ks at maximum detention volume

250,000

200,000

% 150,000
]
i
L
0
3
e
[+/]
E
2
< 100,000
50,000
0 - e trre-
0 20 40 . B0 80 100 120 140 160 180 200
' Puration {Minutes) - Inflow Volume
&~ Modified Outllow Volume
——FAA Outflow Valume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Refeased July 2003

Pond size for pond 8 exisling.xds, Modifiad FAA 06/22/2005, 1:3Z FM



The user must fill in all of the biue cells for these shests to function.

e
(Fur catchments less than 160 acres only. For iargar calchmsnts use hydrograph routing methods)
[Note: for catchments larger than 90 acres, CUHP hydrograph and routing are recommended)

Design Information ||n§§i

[Calchrnent Drainage brperviousness % efcant
ICatchran! Dralnage Area A= 3 acres
Fredevelopment NRCS Soit Group Types = B,C,orh

Relum Period for Datention Gontrol T
[Time of Cancentralion of Watershed
[tierable Unit Roteass Rate {See Table A)
[One-howr Precipltation

ars {2, 5, 10, 25, 50, or 100)
mmtas

[Pesign Raindnll IDF Formula 1=C1* PC24Tcy*C3
[Coefcient One

fCoofliciant Two

Coafficlent Thine

Runofl Coefficlent

nfiow Peak Runoff
Miownble Peak Oulflow Rate
Ratio of Qp-cul/Qp-in

Rainfak Average Slorage
intensity Volurm Factor Cutflow Volume Volurme
cfs cubic fesl cuhbic feat

Diralion

foutput) _loutput)
03 %

Stormwater Betention Voluma {Cubk: Fooly =:
Stormwater Datention Voluime [Acte Feat) = g
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond sizo for pond 8a exisling. s, Modified FAA

06/22/2005, 1:32 PM



tnflow and Outflow Volumes vs. Rainfall Duration

Intersaction of Modifiad and FAA Outflow Plots is at maximum defention volume
250,000

200,000

150,000

Volume {Cubic Feet)

100,000

50,000

o i
0 20 40 60 80 100 120 140 160 180 200
Duration {Minutes) -8~ Inflow Volume
&~ Modified Outllow Volume -
——FAA Outflow Volume

VUDFCH DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size for pond Ba existng.xks, Modified FAA 067222005, 1:32 PM



Etifieg iy
[Fer catchments less than 160 acres only. For larger catchments, usa hydrograph reuting methods)
{Note: for catchments larger than 80 acres, CUHP hydrograph and routing are recommended)

The user must fill in all of the blue calls for these shests fo function.

astgn information A
[Galchment Drolnags |rperviotsness
[Calchment Drainage Area
Predeveloprnent NRCS Soll Group

Relm Period for Detention Contro!

[Tire of Concantration of Watershed
|Alowable Unit Release Rale (Ses Tabla A}
[One-holy Precipitalion

[Desipn Rainfalt IDF Formula | = C1* PAJ(C2+4Tc}ACY
[Coatcient One

[Costiicien! Two

[Cosficient Thres

FRunoff Cosfliclent

Inflaw Peak Runoff
Jrfowable Peak Outflow Rale
Falic of Op-oul/Qp-n

Ralos in ck within UDFCD boundaries.

Table A Recommendsd Unit Flow Rel

<- Enter Rainfall Burafion Incramental Increase Value Here {¢.9. S lor S-Minules)

Rainfall Rainlal Tnflow Adiustment Average Cutflow Storage

Duration Iniensity Vohume Faclor Cutllow WVolume Vokame

rinutes inches/hr cuhic fast ofs ciiic fest cubic foo!

_{input} outpul {output) autpul} {oulputy outpit) pulpLt
0 DBIE

Pond skze for pond 9 exisling xds, Modified FAA

Stormwater Detention Volume (Cublc Feat)
Stormwater Detention Yolump {Acro Feet) 37
UDFCE DETENTION VOLUME ESTIMATING WCRKBOOK Version 1.02b, Released July 2003

L



Inflow and Qutfiow Volumes vs. Rainfall Duration
Intersection of Modified and FAA Outflow Plots Is at maximum datention volume

- 250,000

200,000 -

150,000

160,000

Volume (Cubic Fest)

50,000

0
0 20 40 B0 80 100 120 140 160 180 200
Duration {Minutes) -48-- Inflow Volume
" gy~ Modified Outflow Volume

—e—FAA Outflow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size for pond B existing.«ds, Modified FAA OE/2372005, 4:22 PM



{For catchiments tass than 160 acres only. For larger catchments, use hydrograph routing methods)
{Mote: for catchments larger than 90 acres, CUHP hydrograph and reuling are recommended)

The user must filk in all of the biue cells for these shests to funclion,

[Basign oLmnatlion INpLRE
[Catchirent Drainage irpervinisness.
[Calchment Bralnage Area
Fredevelopment NRCS Soil Group

Ratun Parfod for Detention Conirot

[Time of Concontration of Walershed
Jasiowable Unit Release Rale (Ses Table AY
[ona-hour Precipitation

Dosign Ralnfall OF Formula | = C1* PARC24Tc)™
[Cosfficlent One - :
jCostiicient Twa :
[Cosfliclent Thiens

Runofl Coafficlent

Inflow Peak Runoff
jdlowabla Peak Cutllow Rate
Ratio of Qpoutfp-in

- Enter Rainfal Duralion Incremental Increass Valus Here {e.g. 5 for S-Mnulas!
Rainfall Rainfall Inflow Adjusiment Average Cufflow Slerage
Duration Intersity Vohivg Faclor Outflow Volurme Volume
Trinules inches/hr Gubic feat cfs cubic feat cubic fest
(Fnpul )_Lou‘g:ut) (outpul] {output} {output) {output}
X : (g

Slorrmwater Dotention Volume [Cublc Foet) =
Stormwaler Datention Voiume {Acra Feat) = 628
UDFCD DETENTICN VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size for pond £0 exisling xis, Modified FAA . 06/21/2005, 4:19 PM



300,000

250,000

200,000

150,000

Volume {Cublc Feet)

Inflow and Outflow Volumes vs. Rainfall Duration
Intersection of Modified and FAA Outflow Plois is at maximum detention volume

400,000 -

50,000 -

8] 20 40 &0 80 100 120 140 160 150 200
Duration (Minutes) ~43-- Inflow Volume
i~ Modified Outflow Volime
~#—FAA Cuflow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Refeased July 2003

Pond size for pond 10 sxistingds, Modified FAA

06/23/2005, A-19 PM



_ .. -New Putblo Freeway.
et Lt -+ Pond*11 Existing Alignment i R 5
(For catchments less than 160 acres only. For farger catchments, use hydrograph routing methods)

(Note: for catchments larger than 90 acres, GUHP hydrograph and routing are recommended)

The user must fill in all of the blue cells for these sheets to function.

'FDes:gn information (nputh:

Calchment Drainage Imperviousness L=""" " - B0 pement

Catchment Drainage Area = 47,00 acres

Predevelopmant NRCS Soil Group CAB.CorD

Retum Periad for Detention Gontrol 100 years (2, 5, 10, 25, 50, or 100)
* - [ime of Concentration of Watershed 16 minutes

Iallowable Unit Release Rate (See Table A)
One-hour Precipitation

100 cfglacre

Deslgn Rainfall IDF Formula B=C1"PAACHTe}C3
Coefficient One:

Coslficient Two

Coslficient Threa

Determination of Average Outflow from the Basin {Calcujated):

Rusnoff Coefficient

Inflow Peak Runoff
Allowable Peak Qulilow Rale
Ratio of Qp-outiQp-in

Table A Recommended Unit Flow Release Rate in cfsfacre of Wibulary catchmenl within UDFCD boundaries.

Design Frequency .- NRCS {SCS) Hydrologic Soil Group
L A - CaD
- 2year 002 . . [T G63- 0.04 -
.- Syear 0.07 Q.t . ba7
1G:yaar 0,13 0.2 0.30
25-year - . D24 G4 : 052
SC-year 0.33. G5! . D68
“100-year . S 056 . 0.85 100 .
i, . Determiiniation of Datention'Volume Using Modified FAA Meéthiod: & .. 22 ]
5 - f<- Enter Rainfall Duralion Incrementat Increase Value Here {e.q. 5 for 5-Minutes)
Rainfall Rainfalt - Inflow Adjustiment Average Cutllow Storage N
Duration Intensily Volume Factor Qublow Volume Velume
minules inches/hr cubig feel cfs cubic feet cubic feet ’
{inpait} gl iouiput fautout intiputy
- .0 .00 * oo 000 - .0

“1on Y - 4700 14400 :
T aro0
47.00
4278
38,93
3635
.52,

107,738
114,788 I
121,838-

133208

129,390
i 125,382
377077 . 05! j R
170 126 S 479953 - 0S5 . R
175 t23 - Y. 382753 - 068 112,865
189 £21 .- 385,481 .. B55 08,543

Siormwates Detention Yotume (Cubic Feet) = 175,321°
Stormwiter Detention Volume {Acre Fes) = 4:0248
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pand size for pond 11 existingxls. Modilied FAA

1206/2008, 10:11 AM



Inflow and Quftflow Volumes vs. Rainfail Duration
Intersection of Modified and FAA Outflow Plots is at maximum detention volume
450,000

400,600

350,000

300,000 L—

250,000 - D B e : : /

ic Feet)

200,000 e e

Volume {Cub

150,000

100,000

0 20 46 60 80 100 120 140 160 180 200

Duration (Minutes} —— Inflow Volume

—&— Modified Oulflow Volume

—— FAA Quiflow Volume

UDFCD DETENRTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size lor pond 11 exisling.xs, Modified FAA 12/06/2005, 18:11 AM



{Note: for calchments larger than 90 acres, CUHP hydrograph and routing afe recoemimended)

The user must fill in alt of the blue celis for t-hsss shests to functlon.

[Hesim Intormaton IMpu;

[Catchrment Drolnage kmperviousness
[Catchment Drainags Area
Pradeveioptnent NRCS Soll Geoup

Fretum Period for Delention Contro

[Mime of Concantration sf Walershed
jaowabls Unit Relersn Rale {Sno Table A)
jone-hour Precipitation

osign Ralnfall IDF Formula 1= C1° PIHC2+Tc)"CA
fCosflicient Ons -

[Coaflicient Twe

$oefliciont Thres

Runoff Coefficient

nflow Peak Runofl
jPluwable Peak Outlow Rate
Ratio of Qp-out/Qp-in

Duralicn incremental Increass Vatie Here (8.9 5 for 5-Minutes)
Lhurabon Inorermental Increase Yahe Here lo.g, 3 Tof S hiny

e
Rainfall Rainfall Inflow Adjustmant Average Outflow Sloraga
Durabion Intensity Vohime Faclor Quiftow Vol Vol

minules inches/hr cubic faet cfs cuble feet cublc foel -

pul {output

S

Stonmwator Delonfion Volume {Cublc Fesf) =
Stonmwater Detsntion Yolume {Acre Fael) =
UOFCD DETENTION VOLUME ESTIMATING W ORKBOOK Version 1.02b, Rel July 2003

Pond size for pond 12 existing xis, Modified FAA

06/24/2005, 420 PM



Inflow and Outflow Volumes vs. Rainfall Duration
Intersection of Modified and FAA Outflow Plots is at maximum detertion volume

90,000

80,000

70,000

60,000

50,000

40,000

Volume (Cublc Feet)

30,000

20,000

40,000

¢ 20 40 - 60 80 . 100 120 140 160 180 200
' Duration [Minutes} - - Inflow Velume

——Modified Cutlow Velume

—e—FAA Outflow Volume

UBFED DETENTION VOLUME ESTIMATING WORKBOOK Version t.02b, Released July 2003

Pond size for pond 12 existing.xds, Modified FAA 06/21/2005, 4:20 PM



Peak Discharge and Detention Volume Calculations
Modified Alignment Onsite Basins







{For catchrnants ass than 160 acres only, For larger catchments, usa hydragraph routlng methods)
*INote; for cﬂlchmanls largor than 90 acres, CUHP hydrograph and reuting are recommondad)

The user must fill in all of the bius cefls for Ihasa sheets to function.

§asn§n Enformaimn iingm]:

fCatchiment Drainage Impendousness
[Calchrent Dralnage Area
Pradevelopment NRGS Soil Groug

Retum Period for Detention Control

[Time of Concentralion of Watershed
Allowable Unit Releass Rate (Sve Table A)
[Oona-howr Precipitation

i ) release b€
eSS G 5&\% ed

Hesign Rainfal IDF Formula 3= £1° PH{C24TC)C3

Coatcint e fo prodinc€ o (s
iCosfficlent Thves

relesse of Df

. s I S
Determination of Averags Outflow from the Basin [Calculated): . o €55

Southoate
Funoff Cosfficlent 7 r
nfiow Peak Runoft . F)
\owable Poak Dutlow Rate \Df()ﬂ ﬂ('\%\p
Rafio of Gp-out/Qp-n

Tabls A Recormmendsd Unil Flow Release Rate in cf/acms of tibutary catchmen! within UDFCD boundaries.

“#<- Enter Rainfall Durafion Incremental Increase Value Here {e.9. 5 for 5-Winules)

Rainfall Rainfal Inflow Adjustment Avetage Cutftow Sterage
Duration Intensity Volume Faclor Outliow Vohire Vohine
Finutes inches/r cubic fest cfs cubic fesl cubic fest -

{oulput} {autpul} uRput]

Stormwaler Detention Volums {Cublc Feol) = s
Stenmwater Datengon Volums (Acro Fast) =2 334 20855
UDFCD DETENTION VCLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size for pond 1 psing release rale of 12cf.ds, Modifiod FAA 06/222005, 1.31 PM



Pond size for pond 1 using release rate of 12cfs Xis, Modified FAA

Inflow and Outflow Volumes vs. Rainfall Duration
Intersaction of Moditied and FAA Outflow Plots is at maximum detention volume
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UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

D6/22/2005, 1:31 PM



%

{For catchments lass than 160 acres onl

ty. For larger cotchments, use hydrograph routing methods)

{Note: for catchments larger than 90 acres, CUHF hydrograph and routing are recommendad)

The user must fill in al} of the blue cells for these sheels fo function.

asign Informatlon fnpt]:

[Catchrment Crainage Inperviousness
foatchement Drainage Area
Frodovelopmant NRCS Sol! Group
FRetum Pariod for Deliention Conltrol
3Tima of Concentration of Watershad

jOne-hour Precipitation
[Cosflicient One

[Coaflicient Two
Coaflicient Thiea

FAowable Unil Relsass Rate {See Table A}

Dosign Rainafl IDF Formula = G1* PU[C24TC) L3

Siyears (2, 5, 10, 25, 59, or 100)

Runoff Coeficient

nflow Peak Runoff
[aiowable Peak Dutfiow Rats
Rabo of Op-oul/Qp-in

Table A Recx ded Unjt Flow Rl

[<- Enler Rainfall Dwration Incramenial Increase Value Hora (8.9, 5 for 5-Minutes)

R
Rainfak
Duration
minutes

linputy

Inflow
Vo
cubic fest
{oulpul}

Slorage
Vohine
cubic fest - -
{ouputy

Stormwater Datsntion Volums {Cuble Foest)
Stormwatoer Detonon Volumae {Acre Fest)

Bt

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.0zb, Released July 2003

Pond size for pond 2 modifiedxds, Modified FAA

06721/2005, 420 PM



180,000

Inflow and Outflow Volumes vs. Rainfall Duration
Interseclion of Modifiad and FAA Outflow Plots is at maximum dstention volume

160,000

140,000

120,000

100,000

80,000

Volume (Cubic Feet)

60,000

40,000

20,000 H—

20 . 40 60 80 100 120
Duration (Minutes)

140 160 180 200

42~ Inflow Volume
—i— Modified Outflow Volume

g FAA Qutltow Volume

Pond size for pond 2 modified.ds, Modified FAA

UDFCD DETENTIOM VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

06/21/2005, 4:20 PM



[Nete: for catchments larger than 80 acres, CUHP hydrograph and routing are recommended)

Tho user musi fifl in all of the bius cells for these shests to function. :

less than 160 acres only. For larger eatchments, u&a i\ydrograph routing methods)

Cavchmeni Deaipags inperviousness 1a

ercent
ICaschiren! Drainage Area A ACTOS
Pradevelcpment NRCS Soil Group . Tyes B,C,otD
FRetum Petiod for Detention Gontrol T rears (2, 5, 10, 25, 50, or 100}
(Time of Concentralion of Walershed To erinutes '
jidowable Unlt Release Rale (Sve Table A) a cfs/acre
one-hour Precipitation 28

Dotign Rainfall [OF Fotula |12 C1* PA{CHTSED
Cosfliclent Cne

Cosflicient Two

Coafclent Throe

Runoff Cosflicient

mflow Paak Rustoff
rslowabla Peak Qutflow Rate
Ratic of Qp-outQp-n

‘Table A Recommended Linit Flow Release Rale in cEsf/acte of tributary calchment within UDFGD boundaries.

<~ Enler Rainfal Duration Incremrental increase Value Here (6.9. 5 for S-Minutes)
e

Rainfal Inflow Adiustment Average Oultfiow Slorage
Tntensity Voheme Faclor Oulfiow Volume Vohire
inches/hr - cubic foot cubic feat cubic feal

ouiputy {output)

3 B

Storymwatar Detontion Volumn (Acre Feet) = D5
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond siza Jor pond 3 modifiad xis, Modifisd FAA

DE21/2005, 4:20 PM



Inflow and Outflow Volumes vs, Rainfall Duration
imtarsection of Modifled and FAA Outfiow Plots Is at madmum detention volume

120,000

160,000

80,000

60,000

Volume (Cubic Feet)

20,000

40,000 4

20 40 60 80 100 120

buralion {(Minutes)

140 160 180 200

-+ Inflow Volume
—he~ Modified Oulflow Volome

—e—FAA Outflow Volume

Pond size for pond 3 modifedds, Modified FAA

UDFCD DETENTICN VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

DE/21/2005, 4:20 PM




1 R
less than 160 acres only. For larger catchments, use hydrograph routing methods)
{Note: for catchments farger than 90 acres, CUHP hydrograph and routing are recommended)

The user must fill in all of the blue cells for these sheets to function.

asign Information (input]; .
Calchmeht Drainags irperviousness percent
Catchment Dralnage Area 3:80: acres
Pradevelopment NRCS Soil Group B,C.orD
Rotum Period for Delention Control
ine of Concontralion of Walsished
- $ABowable Unit Reloase Rate {Ses Tabla A} S cfs/acre
Jone-hour Precipitation inches

Deslgn Ralnfall IDF Fonnula 1= 31‘ P‘ll(c2+Tc)“c:i
Jooflicient Cne

[Cosfliclent Two

Confflicien] Thres

Ficioff Coefficient

nttow Peak Runoff

Atowable Peak Outflow Rate
Ratip of Gp-cutCp-in

- Entor Rainfal Duration Incremental Increass Vsiua Here (0.9. 5 for 5-Minwles)

Rainfal
Intonsity

InEow
Volume
Gubic feat

Admslmenl
Faclor

Averags
Culflow

Gutllow
Volume
cubic faot

Sloraga
Volume
cubic foat

outpul)

Stormwater Detontlon Yehima {Cubic Feat)
Stormwater Delention Volums {Acre Feot) 27
UBFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size for pond 4 modifiod xls, Modified FAR 0B/21/2005, 4:20 PM



Inflow and Cutflow Volumes vs. Rainfall Duration
Intersaction of Modified and FAA Outflow Plots is at meximum detantion voluime

400,000

350,000

300,000

250,000

200,000

Volumse (Cubic Feet)

150,000
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o 20 40 60 80 100 120 140 160 180 200
- Duration (Minutes) -~ inflow Yolume

—&— Modifled Outflow Voiume

——FAA Cutfiow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size for pend 4 modified.xds, Modified FAA D6/21/2005, 4:20 PM



{For catchmenls less than 160 acres only,

r larger calchr;)ants, use hydrograph routing method
{Note: for catchments larger than 90 acres, CUHP hydrograph and routing are recommended)

The user must fifl in all of the blue cells for thesa shests to funclion.

Coafficient Ons
Cosflicient Two
ICosfficient Thros

[osign Rainfall IDF Formula 1= G1* PAC2+TeC3

[Dasin formation (DpIo:
fCatchment Drainags lrparviousness
fCatchment Drainage Area
Frodevelopment NRGS Soff Group

Retum Period for Detention Controk

[Time of Concentration of Walershed
Allowabls Unit Release Rate (See Fabls A)
fOne-hour Precipitation

R-ll'ibff Coefclent
nflow Peak Runofl

Ratio of QpoulCip4n

Alowabla Peak Cutfiow Rale

Pond size for pond 5 modifed. ks, Medhed FAR

[<- Enler Rainfall Duration Incremenlal Increase Value Here (8.g. 5 for 5-Minutes)
Raitifal Inflow Adiusiment Averaga Outflow Slorags
Duration Intensily Vohare Factor Outflow Vohme Volme
wrinutes Inchesihr cubic feat cfs cublc fest cubic fest
iriput’ outpul] outpul) _[output {oulput) _(outpuby {output)
R e o

Stormwater DetanBon Volume (Cublc Foat)
Stormwator Datention Yohims {Acre Faal) 04 :
UDFCD DETENTION VOLUME ESTIMATING WORKBOCK Vemion 1.02b, Released July 2003

D&/24/2005, 4:21 PM



100,000 -

Inflow jamd Outflow Volumes vs. Rainfall

Duration

Intersection of Modified and FAA Outflow Plots is at maximurn detertion volume

90,000

70,000 -

80,000 -

% 60,000
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.

o .

Q ..

& 50,000

> I

E

2 _

£ 40,000
30,000
20,000
10,000

140 160 180 200

20 40 60 80 100 120
: Duration {Minutes)

=8+ Inflow Volume
—&— Medified Outflow Volume

—e—FAA Outflow Volume

Pond size for pond 5 modified Xis, Modified FAA

UDFCD DETEN IOM YOLUME ESTIMATING WORKBOOK Verslon 1.02b,

Reteased July 2003

06/21/2005, 4:21 PM



{For catchments lass than 160 acres only. For lnrgsr catchments usa hydrograph routing rmethods)
{Nota: for cntchments Inrgerthan 90 acras, CUHP hydrograph and routing are recommended)

Tha user must fill in it of the blue colls for these shests to function.

esian !Enrmai!on f!nEul!:
[Catchment Drainage Inpervicusness’ e S0 - percent

ICatchment Drainags Area - = b acres

Frecdevalopment NRCS Soll Group - - Typa = AB C oD

Retn Period for Delention Conbob T= oars (2, 5, 10, 25, 50, or 100}
[Time of Concenbalion of Watetshed . Te=. A8 rrinutes

|Alowabie Unit Releass Rate (Sea Tahla A) q= A5 cEsfacte

fone-hour Pracipitation Pt = Z B nches

Design Ralnfall OF Formula 1=t P‘u{cznc)*c:l
[Coafficient One

[Coeflicient Twa

[Cosflicient Thros ~

Frunoff Cosflicient

Inflow Peak Runoff

Allowable Peak Outllow Rate
Ratio of Qp-out/Qp-in

Tar;da A Recommendsed Unit Flow Release Rate In cfs/acre of tibutary catchment within UDFCD boundariesr.

—Enter Rainfall Duration Incrernenial Increase Vahin Here {a.9. 5 for 5-Minutes)

Rainfall Rainfall Inflow Adjssimant Average Cutilow Storage
Duration Intansity Vohrme Factor Culfiow Volume Vohime
minutes inches/r cubic faet ok Gublc feot cubic faat -

{input) {sulput) {output) _ {oulput)

Stormwater Detentlon Vohume [Cublc Feet) =
Slormwator Detention Yoluma [Acrs Feat) = 134!
UDFCD DETENTION VOLUME ESTIMATING WORKBOCK Versicn 1.02b, Released July 2003

Pond siza for pond § modified xs, Modified FAA DB/21/2005, 4:21 PM



Infiow and Outflow Volumes vs. Rainfall Duration
Intersection of Modified and FAA Outflow Plots is at maximum detention volume
500,000

450,000

400,000

350,000

300,000

250,000

Volume (Cubic Fest)

200,000

150,000

100,000

50,000

80 100 120 160 180

Duration (Minutes) -4~ Inflow Volume
—i— Modified Outfiow Volume

—4— FAA Outflow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size for pend 6 medified.xs, Modified FAS O6/21/2005, 4:21 PM



e Mol ATaEonE
{For catchments lass than 160 acras only. For largsr calchments, use hydrograph routing metheds)
{Note: for catchments larger than 80 acres, CUHP hydrograph and rotting are recommended)

The user must fill in all of the blue cells for these sheels to function,

J0aSign Tnformation |
Calchiment Drainags Impenviousness
Calchment Dralnage Area .
_JPredsveiopment NRCS Soff Group

Rotum Period for Datenton Contro

“rime of Concentration of Watershed
Alcwable Uinit Relaase Rale (See Table A}
fone-hour Pracipitation -

Design Rainfall IDF Formula §=C1* PAYC2+Tc}hCA
[Coaflclont One .
[Ceafficlen! Two

“KGoafficlent Thas

Runoff Cosfiicient

infow Peak Runofl
owable Peak Oulflow Rate
Fatio of QpoutQp-in

<. Enler Ralnfal Duralion incremental Incraasa Value Here {a.q. 5 Tor S5-Minles)

Rainfall nflow Adjustreent Averags Oulilow
Intensity Volume Factor Cultilow Volume
inches/r cubic feet cks <ubic feat -

{outputy

Stormwator Detenton Volume [Cublc Fanf) peick
Stormwater Dralention Voluma {Acra Foaf) 25008
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Fond size for pond 7 modified xds, Modified FAA DE/21/2005, 421 PM



inflow and Cutflow Volumes vs. Rainfall Duration
Intersection of Modiﬂ_eci and FAA Outitow Plois is at maximum detertion volume

300,000

250,000

200,000

150,000

Volume {Cublc Feet)

400,000

50,000

0 20 40 60 80 100 120 _140 160 180 200
Duration (Minutes) -~ Inflow Volume

. &~ Modified Ouflow Volume

—4—FAA Outfiow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Verslon 1.02b, Released July 2003

Pond size for pond 7 modifiad xis, Modilisd FAA 0572112005, 4:21 PM



(3 SN

{For catchments Jess than 160 acres only. For larger catchiments,

use hydrograph routing methods)

{Note: for catchments largsr than 90 acres, CUHP hydrograph and routing are recommended)

The user must fill in all of the biue cells for these shests to function.

JOestan Inforimation (1 q
atchiment Drainags Imperviousness

[Catchment Drainags Area

Predovelopment NRCS Soil Group

ebun Period for Detenbon Controt

ime of Concentration of Waltershed
ABcwable Urit Releass Rate (See Tabla A}
fone-howr Precipitalion

Cosfliclant One
Gosfficlent Two
[Coaflicient Threo

Pesign Rainfall IDF Formula 1= C1* PIC24Tc L3

, B, G, or D
ears (2, 5, 19, 25, 50, or 100)
Liminules

Funofl Cosfliciont
Inflow Foak Runofl .
Peak Cutflow Rate

Falio of Qp-out/Qp-in

Table A Recor ded Lnit Flow Rel

Rals In cfsfacre of bibutary catchment within UDFCD boundaries,

~ Enter Rainfall Duralion incrernental Increase Valus Hers (e.g. 5 for S-Minutes)

minilas

{output)
-

Rainfal Rainfall Infiow Adiustment Average Cutllow Storags
Duration Intensity Volume Faclor Oulilow Volume WVolna
incheshr cubic feet cls cubic fant cublc feal -

__{oulput culpul} cutput

Stormwaler Datention Volums {Cuble Faot) =
Stormwater Detontion Volunie (Actre Feet) =

UDFCD DETENTION VOLUME ESTMATING W ORKBOOK Version 1.02b, Release Jufy.ZD():':i

Pond size for pond 8 rrodified s, Modified £AA

OB/22/2005, .32 PM



Infiow and Outfiow Volumes vs. Rainfall Duration
Intetsaction of Modified and FAA Outflow Plots is at madmum detention volume

120,000

100,000

80,000

60,000

Valume (Cublc Feet)

40,000

20,000

0 20 40 80 80 100 120
' Duration {(Minutes)

140 160 180 200

- Inflow Volume
i Mndtﬁed Qutflow Volume

—o—FAA Culfiow Volume

FPond size Jor pond 8 medified.xds, Modified FAA

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Versien 1.02b, Reloased July 2003

05/22/2005, 1:32FM



{For catchments less thap 160 acres only. For large| , use hydrograph routing methods)
{Note: for calchments larger than 90 acres, GUHP hydrograph and routing are recomnended)

The usar must fill in alt of the bluae cslls for thase shests to function.

(Do sism RRonTAtEon (npk
Calchment Prainags Inparvimsness
ICalchment Drainage Area
Pradevelopment NRCS Sof Group

Rotum Priod for Datention Conlrof

{Ttmm of Concentration of Walarshed
Alowable Unit Release Rate (Seo Table A)
Cne-hour Pracipilation

Dasipn Rainfall IDF Formuta )= €1 PH{C2Z4TCPCY
Cosflicient One

[Coefficient Twe

Coofficiant Thisa

Runoff Cosfliciont

= nflow Peak Runoff
Alowable Peak Outllow Rate
Falia of QpoulQpn

Tabls A Recormmended Uni Fiow Release Rate in cfs/acre of bibutary catchrment within UDFCD boundaries.

Enler Rainfall Duralion Incremental Increass Value Here (a.g. 5 for 5-Minules)
Ralnfall Rainfall Inflow Adpstment Average Citflow Slorags
Duration Intensity Volume Cuiflow Wolume Volrre
nchesihe cubic fest cfs cubic fesl cubic feot

_{

Stormwater Delenton Volume {Cublc Fasi)
Stormwater Detentlon Volume (Acre Fest) 4
UDFCD DETENTION VCLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

ghe

Pond size for pond 8a nndified.xds, Modified FAA

0872212605, 4:35 PM



tnflow and Outflow Volumes vs, Rainfall Duration

Intersection of Modified and FAA Outflow Plots is at maximum detention volume

250,000

200,000

150,000

Volume (Cubic Feet)

100,000

50,000

0 20 40 60 80 100 120 140 160 180 ’ 200

Duration {Minutes) ~i-~ Inflow Volume

—&- Modified Ouiflow Volume

~4#—FAM Outftow Volume

UDFCH DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond sizs Tor pond Ba modifind xis, Madified FAA 06/22/2005, 1:35 FM



o b

{For catchments fess than 160 acres only. For larger calniumnis, uée hydrograph routing methods)
- {Note: for catchments farger than 80 acres, CUHP hydrograph and routing are recormimended)

The user must filt in all of the blue ¢salls for these sheets to funclion,

D_SSIEFI !n ormaflon !lnéut[:

[Calchrment Drainage Imperousness:
Calchument Drainage Area
Frodevelopment NRGS Soil Group
Relum Period for Detenticn Gontrol

[Tirns of Concentration of Watsrshad
[Alowable Unit Release Rala (See Table A)
fone-hour Precipitation -

Design Ralnfall IDF Formula 1= C1* PICZ#TS)*C3
[Coafficient One . B
[Coefliclent Two

iCoafficlent Thren

]Dmarminallon of Avorage Dutflow from the Basin {Calculated):

Fumolf Cosficlent

inflow Peak Runaff
Blowable Peak Outflow Rale
Ratio of Qpout/Qp-in

Enter Rainfal Duraicn Incremental Increase Vahis Here (6.9. 5 for 5-Mintles)

Rainfak Ralnfah mlow | Adstent | Average OuBow Storage
Duration intensity Vohare Factor Culllow Volume Vohma
minutes inchesstr cubic fasl cfs cubic feel cublc faat

output {ouitgrt] outpul, (output}

Stormwatsr Dolantien Yolume (Cublc Fael) =
Stormwalst Delantion Velumo (Acre Feat) = 3
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size for pond 8 modified xls, Modified FAA

06/21/2005, 4:22 PM



Inflow and Qutflow Volumes vs. Rainfall Duration
Intersection of Modifisd and FAA Cutflow Plols is at maximum detention volume

250,000

200,000

150,000

Volume (Cubic Feet)

100,000

50,000

0 20 40 60 80 100 - 120 140 160 180 200
. Duration {Minutes) -~ Inflow Volume
- —f— Moditied Outflow Volume

—¢—FAA Qutflow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOCK Version 1.02b, Released July 2003

Pond size for pond & medifiedds, Modified FAA 06/21/2005, 4:22 P4



{For catcl less

han 1

60 acres only. For Jarger caichments, use hydrograph routing methods)
{Note: for catchments larger than 90 acres, CUHP hydrograph and rouling are recommended}

The user must fill in all of the blue cells for these sheets to function.

fasign Information (Inp

iGalchrent Drainage Imperviousness
[Calchment Drainage Arga
Frodevelopmwnt NRCS Soll Group

FRelun Period for Detenfion Controf

frime of Concentration of Watershed

[ owadble Unit Refsase Rale (See Tabla A)
jCne-howr Precipitalion |

[ConTliclent One
jCosfliciani Two
[Cosfliciant Thres

[Design Ralnfak IDF Formula 1= C1* P‘II(CZ&TC}"CB

years (2, 5, 10, 25, 50, or 100}

inules

Runoff Coofickent

nflow Peak Runci
lrgawabla Poak Cuthow Rate
Ratic of CpoutQp-in

Crin =
Qp-out
Ralin

Tabla A Recommendad Unit Flow Release Rats in cfs/s

E

of ributary

t within UDFCD boundaries.

Enler Rainfal Durafen Incretrental Increase Vaius Here (e.g. 5 for S-Minules)

Rainfal Inflow Adiusbrent Averaga Oulkow Storage
Duration Intensity Volume Factor Outflow Vohsne Volime
minules inchashr cubic fest cofs cubic feat cuble feat
{inputy (oulpul) oltput oulput’ outpui} {oulput) {outpul}
= - :

Pond sfze [or pond 10 modfied.xds, Modfied FAA

Stormwater Datention Volumme (Cubic Faed) =
Stormwalst Detention Yolms (Acre Feal] =
UDFCD DETENTION VOLUME ESTIMATING WORKBOCK Version 1.02b, Released July 2003

06/21/2005, 418 PM



Inflow and Outflow Volumes vs. Rainfall Duration
Intersection of Modified and FAA Outflow Plois is at maximum detention volume

300,000

250,000

200,000

150,000

Volume (Cublc Feet)

100,000

50,000 -

0 20 40 60 80 100 120 140 160 180 200

Duration (Minutes) ~g~ Inflow Volume
i Modifled Outflow Volume

—e—FAA Outflow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pand size for pond 19 modifisd xks, Modified FAA 0&/21/2005, 4:19 PM



Projecl.

Basin iD:

. ay -
13- Modified A]lgnment

{For catchments less than 160 acres on]y. For larger catchments, use hydmgraph reuting methuds)

(Nnte for catchments larger than 90 acres, CUHP hydrograph and routing are recommended)

The user must fill in all of the blue cells for these sheets to funcuon.

Dasign mformation {Input): -

Catchment Drainage Imperviousness. . L= = BO. percent,

Calchmeni Drainage Area - ) = = . 47,00 atres

Predevelopment NRCS Soil Group . CAB,CorD

Retum Pericd for Detention Controt " 100 years {2, 5, 10 25,50, or 100)

(Time of Concentration of Walershed B Tc=

16 minutes
AI?owable Unit Release Rale (See Yable A) q= 0 cisfacre
One-hour Precipitation P1= 2,67 inches

iDesign Rainfait IDF Formula 1=C1' PICH T CI
Coefficient One
Coefhicient Two
[Coefficie Threa

Runaff Cacfficient c

Infow Peak Runoff Qp-in 7478 cls
Allowable Peak Quiltow Rate Qpout i

cfs
Ralio of Qp-outOp-in Ratio -

Table A Recommended Unit Flow Release Rate in clsfacre of tributary catehment within UDFCD boundaries.

Design Frequency ~NRGCS (SCS)Hydroluqzt: ol Group
. oA 8, C&D
2-year a4 'U.DZ' . - 003 - 004
5-year - 007 {7 043 . 047
10-year . 043 .. - 0.23 : 0.30
25year” .. 024 043 .52 -
5G-year. - T 033 . D5s- - .58
100-year - 050 . 085 0
[ -~ . . Determination of Detention Volume USing Modiied FAA Method - - |
5 <~ Enter Rainfali Duration Incremental Increase Value Here (e.g. 5 for 5-Minules)
Rainfall Rainfalt Inflow Adpsiment Average Cuiflow Slorage
Duration Intensity Volume Faclor Dutfiow Volume Valume
minules inchesfr cubic feat cubic feal cubic feel

fiputy g £ foulputy 3 iouiptl {ouiprl)
. - 00 RO ] Y 0
§ | . 14,100 . 65480 -
~08,504°
117,165,
[ 133338
.. 145.928"
_155349 =
1967 °
166,875,
176,598
473,128 ¢
174,747
175,634
175.809
. 175,635
74816
173,801
S 972,338
170,568
168525
- 166,236
163,72
16t
Y5825
155,066
451,855 .
.- 148,503,
. 145,021
. 341418
37,703
133,004
29,958
25,980
121,867
17,693 |-
413,443
108,121

Stormwatei Detention Volume (Cubic Feet)= 175 899
Stormwater Detention Volume (Acre Foat) = 4.0381
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

Pond size for pond 1} modified_xls, Modified £¥AA

12/06/2005, 112 AM



Inflow and Outflow Volumes vs. Rainfall Duration
. Intersection of Modified and FAA Ouiflow Plots is at maximum detention voltine
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300,000 +
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L3 .
© 250,000
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£ 200,000
=1
o
=
150,000
400,000 -
50,000
04 ;
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Duration {Minutes} —#— Inflow Volume
-~ Modified Cutflow Volume
L N ~—4— FAA Outflow Velume

UDECH DETENTION VOLUME ESTIMATING WORKBOOK Vession 1.02b, Released July 2003

Pond size for pond 11 modilied xls, Modified FAA 12/06/2005, 10:12 AM



Fa a0l [T
{For catchments jess than 160 acres only. For larger calchments, use hydrograph routing methods)
{Note: for catchments larger than 90 acres, CUHP hydrograph and routing are recommendod)

The user must fill in all of the biue cells for thase sheets 1o function,

ﬁasxgn Thiormtion {input):

[Catchement Drainage Impondousness
Catchment Drainage Aroa )

. Predevelopment NRCS Soil Group

Roetum Period for Detention Cenlrol

Tirme of Conceniralion of Watsrshed
Jiowabls Unit Refoasse Rats (See Table A)
fone-hour Precipitation )

Posign Ralnfal IDF Formula | = C1* PAC2Tc C3
Coaficient One . )
[Coefliciont Two

-[Cosfficiant Thves

Runoff Cosfficient

‘Pnflow Peak Runoff
[Alowabls Paak Outdow Rals
Rafio of Qp-outCp-in

Culflow Storage
Volume Faclor Outflow WVohims Volurme
cubic feet <ubic feet

Stormwalter Dedentlon Yolume (Cublke Feel) =
Stormwatsr Datention Voluma {Acro Foal) =:
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version t.02b, Released J uly 2003

Pond size for pond 12 modified xis, Modified FAA G8/2172005, 4,20 PM



Inflow and Outflow Volumes vs, Rainfall Duration
Intersaction of Modified and FAA Outflow Plois |s at maximum detention volume

90,000

80,000

70,000

60,000

50,000

40,000

Valume {Cublc Feet)

30,000

20,000

10,000

20 40 60 80 100 120
Duration (Minutes)

140 160 180 200

- inflow Volume
—i—Modified Ouifiow Volume

——FAA Ouiflow Volume

Pond size for pond 12 rodified s, Modified FAA

UDFCD DETENTION VGLUME ESTIMATING WORKBOCOK Version 1.02b, Released July 2003

O6/24/2005, 420 PM




- Time of Concentration and Peak Discharge Calculations
Offsite Basins







Purpose: Time of Concentration for Offsite Basins

Offsite Basins

Regional
Total tc tc
Basin min . min

Q 16 18

R 20 20

s 14 18

T 21 18

U 12 14

W 13 15

X 18 13

Y 25 15

Z 23 19

Calculation Methods:

Total ic The sum of overland travel time, channel travel time, and flow travet time.

Regional tc Using the equation:te=£/180+10, where L is the total travei length.

Data Presentation:

The total tc and regional tc are calculated from unrounded values, with the result rounded.

06/30/2005

Summary of time of concentrations.xls






Project Title:
Catchment ID:

I. Catchment Hydrologic Data

Catchment ID

Area=

Percent impervicusness =
NRCS Scil Type

. Analysis of Flow

Runoff Coefficient, C

Ovetide Runoff Coefficlent, C

5-yr. Runoff Coefficient, C-5
Cveride 5-yr. Runoff Coefficient, C =

ars {input return period for design storm)

{input the value of C1)

({input the value of C2)

{input the value of C3)

inches {input one-hr precipifation—see Sheet "Design Info")

Time (Time of Concentration) for a Catchment

(enter an overide C value if desired, or leave blank fo accept calculated C.)

{enter an overide C-5 value if desired, or leave blank to accepl calculated C-5.}
lNustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways {Sheset Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow
ID 5 L Runoff Convey- - Time
ance T
. Rt ) minutes
input input
Overiand 0020
1
2
3
4
5
Sum Computed Tc
Regional Tc

Peak Runoff Prediction usi
Rainfall Intensity at Tc, | =i
Peak Flowrate, Qp

pdiction using Regional Te
Rainfall intensity at Tc, |
Peak Flowrate, Qp

tc for Basin (.ds, Tc and PeakQ

06/21/2005, 4:13 PM






Project Titl
Catchment |

l. Gatchment Hydrologic Data

Catchment 1D

Area

Percent Imperviousness
NRCS Sdil Type =3

Il Rainfall Information 1 (inch/hr) = C1 * P1 ){C2 + TA}*C3

Design Storrn Return Period, Tr years {input return period for design storm)
I vy (input the value of C1)
c2 (input the value of C2)
c3 (input the value of C3)
P1=: inches (input one-hr precipitation—see Sheet "Design Info”)

it Analysis of Flow Time (Time of Concéniralion) for a Catchment

Runoff Coefficient, C

Overide Runoff Coefficient, C
5-yr. Runoff Coefficient, C-5
Overide 5-yr. Runoff Coefficient, C

{enter an overide C value if desired, or leave blank to accept calculated C.)

(enter an overide C-5 value if desired, or leave blank o accept calculated C~5.)-
Hustration '

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &

Type Meadow Field Pasture/ Bare | Swales/ Shallow Paved Swales
) Lawns Ground [l Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope - Length 8-yr NRCS Flow Flow
D 5 L Runoff Convey- | - Velocity Time
Coeff ance Vv T
fps minutes
output output
Overland
1
2
3
i
5
Sum Computed Tc

Regional Tc

Peak Runoff Prediction using
Rainfall intensity at Tc, |
Peak Flowrate, Qp

bdiction using Ragionél Tc
Rainfall Intensity at Tc, { =:
Peak Flowrate, Qp

tc for Basin R.xds, Tc and PeakQ 06/21/2005, 4:14 PM






Catchment 1D =:

Area

Percent Impefviousness =:
NRCS Soil Type =

H. Ralnfall Information | {inch/hr) = c1* P (G2 +Td)*C3

Design Storm Return Period, Tr {input return perlod for design storm)
’ Cl= (input the value of 1) )
[074 (input the value of C2)
C3= (input the value of C3)
P1 {input one-hr precipitation--see Sheet "Design Info™)

lil. Analysis of Fiow Time (Time of Cohcentration) for a Catchment

Runoff Goefficient, C =

Overide Runoff Coefficient, C =
5-yr. Runoff Coefficient, C-5 =
Overide 5-yr. Runoff Coefficient, C =

enter an overide C value if desired, or leave blank to accept calculated G.)

enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
Hlustration ’ :

NRCS Land Heavy Tiflage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
) Lawns Ground # Waterways {Sheet Flow)
Conveyance 25 5 7 10 156 20

Calculations: Reach Slope Length S—yr NRCS Flow Flow
: I8} S5 L Runoff Convey- Velocity Time

Coeff ance v Tt

. fuit ft C-5 fps minutes

input input output output

Computed Tc =
Regicnal T¢ =

Peak Runoff Prediction using Computed Tc Ldiction using Regional Tc
Rainfall Intensity at Tc, | = Rainfall Intensity at Tc, | =
Peak Flowrate, Qp = Peak Flowrate, Qp =

tc for Basin S.4s, Tc and PeakQ 06/24/200%, 4114 PM






I. Catchment Hydrologic Data

Catchment ID

' Area

Petrcent imperviousness
NRCS Sall Type

I Rainfall information | Gnchihr) = G1 * P1 {C2 + TAC3

Design Storm Return Period, Tr
Ct
G2

inches

{input return period for design storm)
{input the value of G1)
{input the value of G2}

" (input the value of C3}

{input one-hr precipitation--see Sheet "Design Info™)

I. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C

Overide Runoff Coefficient, C
5-yr. Runoff Coefficient, C-5
Overide 5-yr. Runoff Coefficient, C

{enter an overside C value if desired, or leave blank to accept calculated C.)

(enéer an overide G-5 value if desired, or leave blank to accépt calculated C-5.)
llustration

NRCS Land Heavy Tilagef Short Nearly Grassed Paved Arcas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations; Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
ance i
minues
input utput
Overland o
1
2
3
4
5
Sum

Combﬁ ted Te

Regional Te

Peak Runoff Prediction usir
Rainfall Intensity at Tc, | =

Peak Flowrate, Qp =

pdiction using Regional Tc
Rainfall Intensity at Tc, |
Peak Flowrate, Qp

tc for Basin Tds, Tc and PeakQ

06/21/2005, 4:14 PM






Catechment 1D =3

Area =:

Percent Imperviousness
NRCS Soil Type

IIl. Rainfall Informatien 1 (inch/hr) = Gt * P1 /(G2 + Td}*C3

Design Storm Retumn Period, Tr
C1
c2
C3

P1

(input return period for design storm)

(input the value of C1)

{input the value of C2)

{input the value of C3)

(input one-hr precipitation—see Sheet "Design infa")

Ii. Analysis of Flow Time (Time of Concentration) for a Catchinent

Runcff Coeflicient, C =

Overide Runoff Coefficient, C
5-yr. Runoff Coefficient, C-5

Overide 5-yr. Runoff Coefficient, C

lllustration

{enter an overide C value if desired, or leave blank to accept calculated C.)

{enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

NRCS Land Heavy Tillage/ Shert Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground |t Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Catculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
ance vV Ti
fps minutes
input output output
2

Computed Tc =i
Regional Tc =

Rainfall intensity at Te, | =:
Peak Flowrate, Qp

bdiction using Reglional Tc

Rainfall Intensity at Tc, |

Peak Flowrate, Qp

tc for Basin U.ads, Te and PeakQ

06/21/2005, 4:14 PM






Project Title:

GCatchment ID:

I. Catchment Hydrotogic Data

Catchment ID =

Area

Percent Imperviousness
NRCS Soil Type =

II. Rainfall Information [ {inch/hr) = C1 * P1 /(C2 + Td)*C3

Design Storm Retum Period, Tr=
c1

(input the value of C1)
(input the value of C2)
{input the value of C3)

it Analysis' of Flow Time (Time of Concentration} for a Gatchment

Runoff Coefficient, C =
Overide Runoff Coefficient, C
S-yr. Runoff Coefficient, C-5

Overide 5-yr. Runoff Coefficient, G =

" MNustration

{Input return period for design sform)

(inputone-hr precipitation--see Sheet "Design info")

nter an overide C value if desired, or leave blank to accept calculated C.)

nter an overide C-5 value if desired, or feave blank to accept calculated G-5.)

NRCS Land

Tillage/ Short Nearly

Heavy Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground | Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length S-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance v Lii
it fps minutes
input input output
Overfand &
1
2
3
4
5
Sum Computed Tc

Regional Tc

Peak Flowrate, Gp

Peak Runoff Prediction using Computed Tc
Rainfall Intensity at Tc, | =3

inch/hr
cfs

pdiction using Regional Tc
Rainfall Intensity at Tc, |
Peak Flowrate, Qp

inch/hr
cfs

tc for Basin X.xs, Tc and PeakQ

06/21/2005, 4:15 PM






. Project Title:
Catchment 1D

1. Catchment Hydrologic Data

Catchment ID

" MArea

Percent Impervicusness
NRCS Soil Type

" IL. Rainfall Information 1 {inch/hr) = C1 * P1 /(G2 + Td)*C3

Design Storm Refurn Period, Tr

(input return period for design storm}
C1 (input the value of C1)
C2 {input the value of C2)
c3 (input the vatue of C3)
P1

(input ene-hr precipitation—see Sheet "Design Info")

. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =1

Gveride Runoff Coefficient, C

" 541, Runoff Coefficient, G-5.
Overide 5-yT. Runoff Coefficient, C

{enter an overide C value if desired, or leave blank to accept calculated C.)

{enter an overide C-5 value if desired, or leave blank to accept éeﬂculated GC-5.}
Mustration

NRCS Land Heavy Tillage/ Short

Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways {Sheet Flow)
Conveyance 25 5 7 10 15 C 20
Calculations: Reach Slope Length 5-yr NRCS Flow * Flow
D S L Runoff Convey- Velocity Time
Coeff ance v Tr
ft/it ft C-5 fps minutes
input input output input output output
Overland ER07 = 0
Computed Tc
Regional Tc
V.

bdiction using Regional Tc
Rainfall Intensity at Tc, |
Peak Flowrate, Qp

Rainfall Intensity at Tc, |
Peak Flowrate, Qp =

tc for Basin Y.Ms, Tc and PeakQ 06/21/2005, 4:15 PM






Project Title
Catchment ID::

I. Catchment Hydrologic Data

Catchment ID

. Area

Percent imperviousness
NRCS Soil Type

(input return period for design storm)

(input the value of C1)

(input the value of C2)

(input the value of C3}) :

(input one-hr precipitation—see Sheet "Design info”)

k. Analysis of Flow Time (Time of Concentration} for a Catchment

Runoff Coefficient, C

Overide Runoff Coefficient, C

S-yr. Runoff Coefficient, C-5
Overide 5-yr. Runoff Coefficient, C

enter an overide C value if desired, or leave blank to 'accept calculated C.}

enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)'
lustration

NRCS Land Heavy Tillags/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15° 20
Calculations: Reach Slope Length S-yr NRCS Flow Fiow
is] S L Runoff Convey- Velocity Time
Coeff ance v T
fit i C-5 fps minutes
- input input output input oggtput output
Overland &
1
2
3
3
5
Sum Computed Tc =
Regional Tc =
V. .
Peak Runoff Prediction using Computed Tc pdiction using Regional Te
Rainfall Intensity at Tc, | = Rainfall Intensity at Te, | =
Peak Flowrate, Qp = Peak Flowrate, Qp =

tc for Basin z.xs, Tc and PeakQ

06/21/2005, 4:15 PM







Peak Discharge and Detention Volume Calculations

For Local Streets That Contribute to the System






{For catchmants lass than 160 acres only. For larger calchiments, use hydregraph routing melhods)
{Note: for catchments larger than 90 acres, CUHP hydrograph and routing are recommended)

The user must fill in all of the biue cells for thase sheats o function.

Design Informatton {Input]

[Catchment Drainage Irpervioushess
[Catchment Drainage Area
Pradovelopment NRCS Scil Group

Ralun Peiiod for Detention Control

[Time of Concentration of Watershed
Adowable Unit Relsase Rals (Sea Table A}
[Ona-hour Pracipitaion

Dosign Ralnfall IOF Formula | = C1" PU{C2Z4TC)ACT
[Coeficient Ona
[Coafficient Two
Cooficient Thiee

Runafl Cosfliciant

nflow Paak Runcff
[Alowabls Peak Outfow Rale
Ratio of Qp-cut/Qp-n

Gnput)

foutput)

ainf Sloraga
Duration Intensity Vohia Factor Onrifiow Volume Voluna
minbtes <ublc feal cubic teat

Stormwater Dstention Volumns [Cubkc Feol) =
Stormwatar Detanlion Volums (Acre Foat) = .36
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

vohurme for Northerm Ave Easlxks, Modified FAA

06/21/2005, 4: 23 PM



30,000

25,000

20,000

15,000

Volume (Cubic Feet)

10,000

5,000

Inflow and Outfiow Volumes vs, Rainfall Duration
trterseciion of Modified and FAA Outflow Plots is at maximum datention volume

0 20 40 60 80 100 120 140 160 180 200

Duration (Minutes) . - infiow Volume
—#—Modified Outflow Volume

~4—FAA Qutflow Velume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOGK Version 1.02b, Released July 2003

volume for Northern Ave Eastxds, Modifiod FAA

06/21/2005, 473 PM



Project:
Basin |D:

{For ca.in rne ess n.n 60 acres only. For larger c-atc;hmarﬂs, use hydrograph routing methods)
{Note: for catchments larger than 90 acres, CUHP hydrograph and routing are resommended)

The user must il in all of the blue cells for these shests to function.

Basign Informaiion (INpLiy:
[Calchment Drainags Impervicusness.
Catchmenl Drainags Area
Fradavalopment NRGS Soil Group

Retum Period Tor Detention Control

JTime of Concentration of Walsrshed
Aflowable Lnit Redeass Rale (Ses Table A)
ICne-hur Frecipitaticn

. PDeslgn Ralnfall IDF Fohnula 1= G1* PAC2+Tc)*C3
Coefficlent One

iConflicient Two

fCveflicient Threa

Remoff Coeflicient

Infiow Peak Runoff
[ihowable Peak Outftow Rate
Ralio of Qp-cul/Qp-n

Tabfoe A Recommendad Unit Flow Relaase Rate in chs/facra of bibutary calchment within UDFCD boundaries.

BelSimmallono

- f<-Enter Rainfal Durabon Incremenlal Increase Value Here (s.g. 5 for S-Dﬂllas)
Rainfal Ralafall Inflow Adustment Averags Cutfow Slorage

Duration Inlensity Vokime Faclor Qulow Vol Vohume
wrintes Inches/mr cublc feet cfs cubic feat cubic feal

ulput

Slormwater Detentlon Volsme (Cubic Feot)
Stormwator Dotention Voluma (Acra Fast) Lk
UDFCD DETENTICN VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

vohyme for Northemn Ave Westxis, Modified FAA

06/21/2003, 423 PM



Inflow and Outflow Velumes vs. Rainfall Duration
Intersection of Modified and FAA Outflow Plots is at maximum detention volume
70,000

60,000

50,000

40,000

30,000

Volume {Cubic Fest)

20,000

10,600

[y 20 40 60 80 100 120 140 160 180 200
- Duration (Minutes) - Inflow Volume

—&—Modified Outfiow Volume

—e—FAA Outflow Volume

UDFCD DETENHON VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

vokume for Norherm Ave Weslxks, Modified FAA - D6/24/2005, 4:23 PM



Project:

BasiniD: : 5 |

{For catchments lass than 160 acres only. Forlarger calchments, use hydrograph routing methods)
[Note: for catchments largsr than 90 acres, CUHP hydrograph and routing are recommended)

The user must fill in all of the blue cells for these sheets 1o function,

[Casign Information |inE|

h Drainags fmpervi

[Catchioent Drainage Arsa
Prodeveloprrant NRGS Soll Group

Ratuen Period for Delention Control

{7ime of Concaniration of Walershed
Alowable Unil Releass Rale (See Tabls A)
iOne-hour Precipltation

Deslgn Ranfall DF Formula ) = C1* PR(C24Tc)MCa
Coslficient One

ICoofliciont Two

[Coofticient Thren

Runoff Coefficient

Anflow Peak Runoft
Ilownble Peak Outfow Rate
Rallo of Qp-otl/Qp-in

- Entor Ralnfall Duiation Incremmental Increase Value Hera {e.g. 5 for 5-Minutes} -

Ralnfal Rainfal InNow Adustment Avetage Duiflow ?igl;ragu
Duralicn Intensity Valume Factor Outflow Vohime Vaolume
minules inches/tv cubic feet o - cuhic feet ciibic fast -

{outy

oulpeit) {oulp:
a0 3

Stormwater Dotention Volums {Cuble Feet)
Storriwater Datention Voluma (Acre Feat)
LOFCD DETENTION VOLUME ESTIMATING WCRKBOOK Version 1.02b, Rel

volume for 15l sl saskxs, Modified FAA

08/21/2005, 422 PM



Inflow and Outflow Volumes vs. Rainfali Duration
Intersection of Modified and FAA Outflow Plots is at maximum detention voluma

8,000 -

7,000

6,000

5,000

4,000

Volume (Cubic Feet}

3,000

2,000

1,000

o 20 40 B0 80 100 120 140 160 180 200
‘ Duration (Minutes) -~ inflow Volume

—é—Modified Outflow Volume

— 4 FAA Cutfiow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

volume for 15t 51 sastus, Modified FAA 05/21/2005, 4:22 Pt



{Neta: for catchments larger than 80 acres, CUHP hydrograph and routing are recommended)

The user must fill in all of the blue cells for these sheets to function.

I_Beann TRtormation ﬁnpﬁiiz

Catchirent Drainage Impenvicusness
Catchment Drainage Arsa
Predevelopment NRCS Solf Group
Return Parlod for Detention Control
[Time of Concentration of Waloished

lona-hour Precipitation

jCoafficiant One
ICoaflicient Two
- jCasfiiciant Thres

fhkowable Unit Reloase Rats (Sea Tabla A)

Design Roinfall IDF Formula 2 C1% PA/{CZ+TC)*C3

B.C.orD .
wars (2, 5, 10, 25, 50, or 108)
inutes

Runoffl Coefficient

nfiow Paak Runoff
Allowablo Peak Outhow Rate
— Ralio of Qp-oul/Qp-in

Qp-n
Qp-out
Rafio

Dotormination of Average Outflow from the Basin [Calculatod):

Tabla A Rec td Linit Frow

- Enter Rainfall Duration Incrermental Increase Value Here (e.g. 5 for 5-Minules)

Rainfal Raipfall rlowr Adjustmenl Average Quilow _S‘laraga
Duralion Inlensity Volurne Factor Cutfiow Volure Vohme
minutes inches/r <ublc fesi = cubic: fast cublc Teet
{input. {output) [ouslpul) {oulput) sulput)
= o TTE

0

Stormwater Datan tion Volurme {Cublc Fasd)
Stormwaler Dotentlon Voluma [Acra Faeef) By :

UDFCER DETENTION VOLUME ESTIMATING W CRKBOOK Verslon 1.02b, Released July 2003

volume for 1si st Wesixds, Modlied FAA

0B/21/2005, 4:22 PM



Inflow and Outflow Volumes vs. Rainfall Duration
Intersection of Modified and FAA Cutflow Plots Is at maximum detention velume

10,000

8,000

8,000

7,600

6,000

5,000

Volume {Cubic Feet)

4,600

3,000 4

2,006 +-

1,000

0 20 40 60 80 100 120
Duration (Minutes)

140

160 . 180 200

-8 Inflow Volume
—3~Modified Cutfiow Volume

—e—FAA Outflow Volume

UDFCD DETENTON VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

vohure for £51 5t Westds, Modifiad FAA

06/21/2005, 4:22 PM



. For catchmants less than 160 acres only. For larger catchments, use hydrograph routing methods)
(Note: for caichments larger than 90 acres, GUHP hydrograph and rewuting are recommendad)

Tha user must fill in all of the hh-.la celis for these sheets to function.

[Dostom Informalion {in]

[Calchment Drainags Impendbusness:
[Calchment Drainage Area
FPradevelopment NRCS Soll Group

obum Period for Detantian Conirot

Tirme of Goncentration of Walershed
ARawable Unit Reloase Rate [Sea Table A)
[One-howr Precipitabion

Dosipn Ralnfnll OF Formula §=C1* PHAC2+Tc)rCA
[Goafficient One

[Coefficlent Two

[Cosfficient Thres

Runcit Gosflicient

nfiow Peaak Runoff

Akowable Poak Outflow Rats
” [Ratio of Qp-outQp-in

A< Enter Rainfak Duration Incremental Incraase Valua Here (a.g. 5 for S-Minutes)

Rainfall Rainfat Inficw Adpustment Average Qutfiow Stomage

Ewration Intersity Volume Faclor Oulflow - Volume Vokeme

minutes inchesshr cubic fesl ok cubic feat cubic fesl .
(inpul}

gm{;ahgq (ouiput) (el {outpu - (oulp {output)

Stormwator Detention Yolume {Cubic Fest} =
Stormwater Detentlon Volume {Acre Feet) =, 221
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

volume tor 8lh st eastxs, Modified FAA

DG/21/2003, 422 PM



‘25,000

20,000

15,000

Volume {Cubic Feet)

10,000

5,000

Inflow and Outflow Volumes vs. Rainfall Duration
Intersestion of Modifiod and FAA Outflow Plots Is at maximum detention volume

80 100 120
Duration {Minutes)

140

160 180

200

@8- Inflow Volume
—dir~ Modified Outflow Volume

——FAA Outflow Velume

wvohurye for 8th sl eastxs, Modihiad FAA

UDFCD DETENTION VOLUME ESTIMATING W ORKBOOK Version 1.02b, Released July 2003

068/21/2005, 422 PM



{Note: for catchments larger than 80 acres, CUHP hydrograph and routing ars recommendad}

The user must fill in ali of the blue colls for thesa sheets to function.

TeSTn Tnformmtlon (BWE
Calchment Drainage irpendousness
ICalchment Drafnage Area
Predavelopment NRCS Soil Group

Relum Peviod for Datention Controb

frirme of Concentration of Watsrshsd
Allwable Unil Relsase Rale (See Table A)
fone-hour Precipitation

Design Rakifall BF Formula | = S PAYC2HTCPCT
[Cosflicient One

[Coeflicient Two

- [Costiclent Thres

Funoff Coafficiant

Inflow Freak Runoff
jaliowabls Peak Outllow Rala
Rafio of Cp-out/Cp-in

[<- Enter Rainfall Durabor Incremental Increase Vakie Hets {e.g. 5 for S-Minules)
e =

Rainfall Ralnfal Infiow Adjusiment Average Cuitflow Slorage
Duration Inlensity Volme Faclor Outllow Volune Volume
minutes inches/hr <ubic fast cls cubic fost clibic: feal

i) u_l ! {oatpLi) oufpul)

Stormwater Doetentfon Volums (Cubke Feat) =
Stormwator Datontion Volume (Acre Fesd) =
UDFCD DETENTON VOLUME ESTIMATING WORKBOOK Version 1.02b, Releas

vanama for 8t st westxds, Modified FAA 0B/21/2005, 4:22 PM



Inflow and Qutfiow Velumes vs. Rainfall Duration
Intersection of Modified and FAA Outflow Plots is at maximum detention voluma
10,000

9,000

8,000

7,000

6,000

5,000

Volume (Cublc Fest)

4,000

-3,000

2,000 4L

1,000

o 20 40 60 80 . 100 120 140 160 130 200
; Duration (Minutes) - Inflow Volume

—ie~ Modified Outflow Volume

~—#—FAA Gutflow Volume

UDFCD DPETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

vohume for flh st westads, Modified FAA . 0672172005, 4:22 PM



{For catchments less than 160 acres only, For larger catc;hments, use hydrograph routing methods)
{Note: for caichments larger than 90 acres, CUHP hydrograph and routing are recommendead)

The user must il in all of the blue cells for these shests to function.

F¥esinn Information [[MpLAT;
)Calch Dralnags Impervi
jCalchment Drainags Arsa -
Fredevelcpmen! NRGS Soil Group iA.B, C,or> -

Jobmn Period for Datention Contro? :years |2, 5, 10, 25, 50, or 100}
JFime of Gancentration of Watsrshed
FAowable iinit Raloase Rate (See Tabla A)
ICne-hour Precipltation -

Dieslgn Rainfalt IDF Formuta | = CG1* PAAC2Z4TC)AC3
[Coefficient Cne

Coefficlent Two

Cooficient Thres

Datermination of Average Outflow from the Basin {Calculated):

Funcif Gasfficient

nfow Peak Runalf
slowable Peak CutBow Rate
Ratic of Qp-out/Gp-in

- Entar Rajisfall Duation Incrarmental incraase Value Hers {8 9. 5 for S-Minutes}

Ramnial TRanfal o Adustrent || Average Outfiow Storage

Durafion Inlensity Vehime Faclor Outflow Vohwre Vohsme

mrinutes Tnchesttr || cubic fest et cubic fast | cubicfest
{outpud’ [{output}

Slosrwater Datenton Volume [Cuble Feal) =
Stormwater Detention Velume {Acre Fest) =
UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1. 02b, Released Ju?y 2(}[13

vokuns for 13th stxds, Modied FAA 06/21/2005, 4:22 PM



Inflow and Outflow Volumes vs. Rainfall Duration
intersection of Medified and FAA Outflow Plots Is at maximum detention volume

8,000

7,000

6,000

5,000 P

4,000

Volumae (Cubic Fest)

3,000

2,000

1,600

0 - 20 40 60 80 100 120 140 160 180 200
Duration (Minutes) g2 infiow Volume

—i—Medified Qutilow Volume

—4—FAA Outflow Volume

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

volume for 13th sbuds, Modifiad FAA 06/21/2005, 4:22 PM



{For catchments less

han 160 acres only. For larger catchmenis, use hydrograph reuting methods).
{Nota: for catchmsnts iarger than 90 acres, CUHP hydrograph and routing are recormender)

The user must #ll in all of the blue colls for these shasts to function.

JDosign formation JInpull,

ICakhment Drainage Impervioushess
[Cakhmenl Drainage Area
Predevelopment NRCS Seil Group

Retun Period for Detertion Control

[Tirme of Goncantration of Watsrzhed
JABowable Unlt Reloase Rate (See Table A)
[Cna-howr Precipilation

[Coefficlent One
[Coaficient Two
[ooofficient Three

Dosign Rainfall IDF Formuts 1= C1* PI{C2+TCI*C3

A

H

o

Runcif Cosfficient

nflow Peak Runof!

Alicwiable Paak Outflow Rate
Ralic of Qp-cul/Qp-in -

Table A R

ded Lnit Fiow Re

Rale in cfs/acre of tributary catchment within UDFCO boimdaries.

[<- Enter Rainfall Dwation Incrormental Increass Vahe Here {e.g. 5 for S-Minutes)

Rainfal
Intensity
Inches/hr

(sutpur)
LAY

Enflow Adusirrent Ayerage Dulflow Storage
Volare Factor Cutflow Vohare Vohmne
cublc {set cfs cubic feat cubic feal
{oulput {output {outpul ulputy

0L

UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version £.02b, Released July 200

volume for Mesa Ave Easbxis, Modifiod FAA

Stormwatoer Datention Velume [Cuble Feet) =
Stormwater Dotandon Volume [Acrs Feot) =

06/21/2005, 423 PM -



Infiow and Outflow Volumes vs, Rainfall Duration
intersection of Modified and FAA Outilow Plots is at maximum detention volume
9,000 :

8,000

7,000

6,000

5,000

4,000

Volume (Cubic Feet)

3,000

2,000

1,000

LR ’
0 20 40 " 60 80 100 120 140 160 180 200
. Duration (Minutes) ~g-Inflow Volume
| &~ Modifled Gutfiow Volume
—#—FAA Culflow Volume

UDFCD DETENTICN VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

- wobame for Mesa Ave Eastals, Modified FAA 06/21/2005, 4:23 PM



[Casfliclent Ona
[ConMcient Two
[Costiiclont Thres

25100 IMormatien
[calkchment Dralnags Impervicusness:
fCalchiment Dralnage Area
Fredavelopment NRCS Soil Group A B,C,orD
Rotum Paried for Datention Conirof
[Tirew of Copicentration of Watershad
[ARowable Linit Relsase Rate (See Tabie A)
jone-hour Precipltation ’

{For catchments less h.nn 160 acres only. For larger catchments, use hydrograph routing methods)

{Note; for catchments larger than 90 acres, GUHP hydrogyaph and routing are recommendad)

The user must fill in all of the biue celis for these sheets to function.

yaars (2, 5, 1), 25, 50, or 100}
rrinutes

Desigh Relafall OF Foimula |2 GT4 PIAG2HTCAGS

Funoff Coafhicient
Infiow Peak Funnfl

Ratio of Qp-out/Op-in

Aiowablo Peak Outfiow Rale

volums for Mesa Ave Westxis, Modified FAA

[5- Enter Rainfall Duration Incremsntal Increase Valus Hare {6.0. 5 for 5-Minutes)

Rainfall Rainfa¥ Infow Adirstment Average Oulfiow Slorage.
Duration” Intetsity Volume Facior Dulflow Volums Yolume
rinules. “inchesfhr cubic feet cfs cubic fest cublc feal
Lt (culputy {ouipuly {oulpu (output} {oulpuly [oulpul}
] OR:

Stormwator Dolantfian Volumsa {Cublkc Faol)
Stormwater Detention Yolums {Acre Foal) 055
UDFCD DETENTION VOLUME ESTIMATING WORKBCOK Version 1.02b, Released July 2003

OB/2H/2005, 4223 PM



Inflow and Outflow Volumes vs. Rainfall Duration
Infersoction of Modified and FAA Cutflow Plots is at maximum detention volume
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3,000

2,500

2,000

Volume (Cublc Feat)

1,500
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UDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released .July 2003

volume for Masa Ave Westxls, Modilied FAA 0B/21/2005, 4:23 PM



ng methods)

{Note: for catchments larger than 90 acres, CUHP hydrograph and routing are recommendad}

The user must fill in all of the blua cells for these sheats 1o funciion.

{Besiqn Information (fnpui}

ICalchrent Dralnage [rperviousness
Cakchmant Drainage Area
Fredevelopment NRCS Soil Group

Ratun Period for Delankon Gonlrol

[Time of Concenkation of Watsrshed
[ilowable knil Retease Rate (See Table A)
One-tious Precipitaiion

[Coafliciant One
[Casflicient Two
[Coaficient Three

Design Rainfall IDF Formula  F= €1° P1/(C24Tc)*C3

. JRunolf Coafficiant

flow Peak Runeif
[rlowabls Peak Duikow Rate
Ralic of Qp-ouQpin

Tabla A Recommendad Linit Flow Release Rala in cls/acra of fibutary catchment within UDFCD boundaries.

Outflow
Vohitne
cubic feet

tpf

Storage
Volume
cubic foat .

Stormwater Datention Volume ({Cuble Feef) =
Stormwater Dotention Vohtma (Acre Feaf) =

LDFCD DETENTION VOLUME ESTIMATING WORKBOOK Version 1.02b, Released July 2003

vohume for frontage readds, Modified FAA

0672172005, 4:22 PM



140,000

Inflow and Outflow Volumes vs. Rainfall Duration
Intersection of Modified and FAA Outflow Plots is at maximum defention volume
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80,000
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Purpose: To caiculate the quantity of water quality capture volume required.

Local Streets WQCYV: Existing Alignment

Location Percent wacy waQcv

See Figure 6 Soil Type Impervious | Area (ac) {ft"3) (ac-ft)
NFR C 70 14 0.3 0.4
Dilon C 100 8 0.5 0.3
Hwy 50B C 61 16 0.3 0.4
Northern (W) B 100 6 0.5 0.3
Northern (E) B - 80O 4 0.4 0.1
Mesa (E) B 100 1 0.5 0.1
Mesa (W) B 100 1 0.5 0.1
1st (W) D 100 1 0.5 0.1
ist (E) D 100 1 0.5 0.1
4th (W) D 100 1 0.5 0.1
4th (E) D 100 1 0.5 0.1
8th (W) D 100 1 0.5 0.1
8th (E) C 46 3 0.2 0.1
13th C 100 1 0.5 0.1
Pueblo Blvd B G1 8 0.2

0.3

W= Waest of |-25
E=East of I-25

Sources:

Percent Impervious Colorado Department of Transportation, Drainage Design Manual, 2004.
Natural Resources Conservation Service

Soil Type

Data Presentation:

Values shown for percent impervious and area are rounded.

The WQCV was calculated from unrounded values, with the result rounded.

12/05/2005

wgcv.xls
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Purpose: To calculate the quantity of water quality capture volume required.

Local Streets WQCV: Modified Alignment

Locaticn Percent wWQcv
See Figure 7 Soil Type Impervious | Area (ac) | WQCV (ft"3) {ac-ft)
NFR C 70 14 0.3 0.4
Dillon C 100 8 0.5 0.3
Hwy 50B C 61 16 0.3 0.4
Northern (W) B 100 2 0.5 0.1
Northern (E) B 80 - 3 0.4 0.1
Mesa (W) B 100 1 0.5 0.1
Mesa {E) B. 100 2 0.5 0.1
1st{W) b 100 1 0.5 0.1
1st (E) D 100 1 0.5 0.1
4th (W) D 100 1 0.5 0.1
4th {E) D 100 1 0.5 0.1
8th (W) D 100 1 0.5 0.1
8th (E) C 46 3 0.2 0.1
13th C 100 1 0.5 0.1
Indiana (E) B 100 ~ 1 0.5 0.1
Pueblo Blvd B 61 ) 0.3 0.2
W= West of I-25
E=East of I-25
Sources: -
Percent Impervious Colorado Department of Transportation, Drainage Design Manual, 2004.
Soil Type Natural Resources Conservation Service

Data Presentation: _ . :
Values shown for percent impervious and area are rounded.
The WQCV was calculated from unrounded values, with the result rounded.

12/05/2005 wqcy.xls






System Design
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Bessemer Ditch




CURRENT DATE: 04-25-2005
CURRENT TIME: 09:41:55

B_D_CURR.LST

1

FILE DATE: 04-25-2005
FILE NAME: B_D_CURR

---------------------------------------------------------------------------------

.........................

.........................

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

--------------------------

..........................

................................................................................

C SITE DATA CULVERT SHAPE, MATERTIAL, INLET
U | e ] e e e e
L INLET OUTLET CULVERT BARRELS
A ELEV. ELEV. LENGTH SHAPE . SPAN RISE MANNING INLET
NO.| (ft) (fr) (fo MATERIAL (ft) (f©) ° n TYPE
1 |4766.25 4764.90 214.75 1 RCB 15.60 8.00 .013  CONVENTIONAL
> ,
3
4
5
6
SUMMARY OF CULVERT FLOWS (cTs) FILE: B_D_CURR DATE: 04-25-2005
ELEV (ft) TOTAL 1 2 3 4 5. 6 ROADWAY TTR
0.60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
4768.17 100.0 0.0 . 0.0 0.0 0.0 0.0 0.0 .00 ©
4769.27 200.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
4770.21 300.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
4771.01 400.0 0.0 0.0 0.0 0.0 0.0 0.0 g.00 ¢©
4771.75 500.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0O
4772.45 ©600.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
4773.12 700.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
4773.44 750.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
. 4774.41 900.0 0.0 0.0 0.0 0.0 6.0 0.0 0.00 0O
4775.06 1600.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0O
- 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

.................................................................................

................................................................................

RR DATE: 04-25-2005
FLOW % FLOW

ERROR (cfs) FRROR
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: B_D_CU
HEAD HEAD TOTAL
ELEV (ft) ERROR (ft) FLOW (cfs)

0.00 : 0.000 0.00
A768.17 0.000 100.00
4769.27 0.000 200.00
4770.21 0.000 300.00
4771.01 0.000 400.00
4771.75 0.000 500.00
4772 .45 0.000 600.00
4773.12 0.000 700.00
4773.44 0.000 750.00
4774.41 0.000 900.00
4775.06 0.000 1000.00

<1> TOLERANCE (ft) = 0.010 <2>

................................................................................

CURRENT DATE: (04-25-2005
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FILE DATE: 04-25-2005



) B_P_CURR,LST .
CURRENT TIME: (09:41:55 : FILE NAME: B_D_CURR

--------------------------------------------------------------------------------

................................................................................

DIS- HEAD- INLET OUTLET . _
CHARGE  WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET Tw
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.  VEL,
(cfs) (ft) (fe) (fry  <F4> - (Ft) - (fO (fo (ft) (fps) (fps)

................................................................................

El. inltet face invert 4766.25 ft El. out1et invert 4764.90 ft
ET. inlet throat invert - 0.00 ft El. inlet crest 0.00 ft

--------------------------------------------------------------------------------

whwrk SYTE DATA *¥%%% CULVERT INVERT *¥wsuiksinisis

INLET STATION 0.00 ft

INLET ELEVATION : : : 4766.25 ft

OUTLET STATION : 214.75 ft

OUTLET ELEVATION , : 4764.90 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0063

CULVERT LENGTH ALCNG SLOPE 214,75 ft
ExAhhE CULVERT DATA SUMMARY ';':{.-*k':’:*****-k*-k:’;;’:-k:’n’c-k-k:’rf;:’::‘:i:

BARREL SHAPE ROX

BARREL_SPAN 15.00 ft

BARREL RISE 8.00 Tt

BARREL MATERIAL CONCRETE

BARRFEL MANNING'S n 0.013

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)

INLET DEPRESSION NONE
D

3

CURRENT DATE: 04-25-2005 : FILE DATE: 04-25-2005
CURRENT TIME: 09:41:55 : FILE NAME: B_D_CURR
.......................... TAILWATER e e e reavsierae e

---------------------------------------------------------------------------------

FREEHEE REGULAR CHANNEL CROSS SECTION *¥##%sikkxxsssts

BOTTOM WIDTH 12.00 ft
SIDE SLOPE H/V (:1) : 2.0
CHANNEL SLOPE V/H (Tt/Tt) 0.006
MANNING'S n (.01-0.1) 0.013
CHANNEL INVERT ELEVATION 4764.90 ft

CULVERT NO.1l OUTLET INVERT ELEVATION 4764.90 ft
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B_D_CURR.LST
FEAFEHEE UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.5.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER  (Ft)  (f/s)  (psf)
0.00 4764.90 ©0.000 0.00 0.00 ©.00
100.00 76583 1495 093 779 036
200.00 4766.28 1.469 1.38  9.80  0.54
300.00 4766.64 1.489  1.74 11.14  0.68
400.00 4766.94 1.502 - 2.04 12.18 0.80
500.00 4767.21 1.510  2.31 13.02  0.91
600.00 4767.45 1.516  2.55 13.75  1.00
700.00 4767.67 1.521  2.77 14.38  1.09
750.00 4767.78 1.524  2.88 14.67  1.13
900.00 4768.07 1.529  3.17 15.46  1.25
1000.00 4768.25 1.532  3.35 15.93  71.32
.......................... ROADWAY OVERTOPPING DATA .. i it isenscasransanannss
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 20.00 Tt
CREST LENGTH - 100.00 Tt
OVERTOPPING CREST ELEVATION 4776.25 ft

................................................................................

Page 3



Ve

on_of




	CH2MHILL pt1.pdf
	CH2MHILL pt2.pdf
	CH2MHILL pt3.pdf
	CH2MHILL pt4.pdf

