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I. Introduction

Three criteria govern the design of drainage facilities for the Downtown Business Improvement District
(BID).

The facilities must work with proposed street improvements.

The new strect and drainage facilities must neither create drainage problems nor worsen
existing drainage problems.

The new facilities must work with future drainage improvements.

This report is part of the Concept Design package for the Downtown Business Improvement District
project. The report analyzes drainage characteristics of the basin tributary to the Central Business District
and estimates the 5 and 100—year flows draining through the Central Business District (CBD). This report
analyzes runoff in the CBD with, and without the proposed Boulder Street Storm Sewer.

Summary of Assumptions and Findings

Existing and proposed The existing storm sewers are too small to meet current design

storm sewers standards. However, flooding in the CBD is not a serious
problem. The main reason is the east—west streets throughout
the basin act as a relief valve to drain runoff to the east and
away from the CBD.

The calculations show the proposed Boulder Street Storm
Sewer is necessary to prevent flooding in the CBD.

Drainage area The predominate direction of flow is from north to south. East—
west streets drain from west to east unless otherwise noted.

The center of Cascade Avenue forms the ridge line between the
Fountain Creek and Shooks Run drainage basins. Runoff on
Cascade Avenue typically drains east or west at the intersecting
streets. Tejon Street and Nevada Avenue carry most of the
basin runoff through or past the CBD, Runoff overtopping the
crown of Tejon Street flows east to Nevada Avenue. Runoff
overtopping the crown of Nevada Avenue flows east to Weber
Street and eventually into Shooks Run.

The direction of excess flow (flow exceeding the storm sewer
capacity) is largely dependent on the height of the crown of the
cast—west streets. Because of numerous pavement overlays, the
relationship of the crown to the top of curb is not constant. The
calculated street capacity at one location differs with the
capacity upstream or downstream of the point of the
calculation. This condition increases the difficulty of
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determining the actual street capacity and pinpointing locations
where the flow overtops the crown of the street. North—-south
flows do split at the east—west streets. The east gutter drains to
the east at intersections. At the Tejon and Boulder and Tejon
and Platte intersections, 40% of the west gutter drains to the
east. This condition also occurs along Nevada where 25% of
the gutter flow drains to the cast at Platte and Bijou. We
determined flow splits by a combination of surveys, site
inspections and cross section analysis. Calculations contained
in the Appendix include the results of the split determinations.
The drawings contained in the map pockets also show the flow
split information.

Critical issues GMS (Boulder Street Drainage Improvements, GMS
Consulting Engineers, May 1995) determined the existing
drainage system and streets north of Willamette Street intercept
all tributary flow. Although no surveys were conducted in the
upper basin, inspections of the area verified the GMS
assumptions.

The GMS Study assumed, “The runoff from the drainage
areas lying north of this drainage basin would be
intercepted by Cache LaPoudre, Dale and Willamette
Streets.” This is very important. East—west streets in the
basin do intercept runoff in excess of storm sewer capacity
and divert it to the east. Maintenance of the basin
street/crown configuration is necessary for the GMS design
to protect the CBD from the 100—year storm.

Construction schedules are not set for the final section of the
Boulder Street Storm Sewer. Therefore, calculations in this
report include flows with, and without, the Boulder Street
Storm Sewer. After construction of the Boulder Sireet system,
local drainage becomes the only CBD drainage issue. The
Wilson Study (Shooks Run Drainage Basin Planning Study,

Wilson & Company, September 1993) depicts a slightly
different upper basin boundary. However, it still shows Boulder
Street as a Basin boundary.

The concept calculations indicate virtually all drainage facilities
in the drainage basin are undersized. Drainage records,
however, indicate only limited flood damage in the CBD. Still,
the frequency of nuisance flooding is excessive for a high value
commercial office district. Serious flooding does not occur in
the CBD because of four conditions:

1. While the storm sewers are undersized, they do provide
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partial relief to the area by removing some surface flow.

2. The east—west streets act as a safety valve. Runoff
overtopping the crown of Tejon Street flows to Nevada
Avenue. Runoff overtopping the crown of Nevada Avenue
drains to Weber Street and eventually to Shooks Run. In the
upper basin, crowns of the intersecting east—west streets divert
runoff east and away from the CBD.

3, The major basin is long and narrow and drains from north
to south. Storms travel across this basin rather than paraliel to
it. Both of these factors effectively increase the time-of-
concentration and reduce the effective rainfall infensity. In turn,
reduced rainfall intensity reduces peak runoff,

4. The eight-inch curb in the CBD adds significant runoff
capacity to the streets.

Proposed Plan

Proposed Drainage improvements proposed for the project consist of inlet

improvements and lateral improvements only. The scope of this project does
not include replacement of trunk storm sewers. The inlet and
lateral designs include overflow provisions. Most of the storm
sewer overflows drain to the east. The overflow then flows east
to Nevada Avenue. The exception is at Platte Avenue. Because
the east—west grade at the Tejon Street intersection is minimal,
this overflow drains to the south. The overflow concept does
increase the runoff in the east—west streets, but not enough to
cause flooding. Most of the storm runoff concentrates on the
west side of the north—south streets. The proposed plan does not
include flow control devices on the inlets and laterals. The head
on the existing storm sewer will limit the flow info the pipe.
Flow in excess of pipe capacity will release through emergency
overflow inlets. When the runoff exceeds the capacity of the
inlets and laterals, the runoff will follow the historic patterns.

Calculations In the CBD, calculations list the total flow, flow not intercepted
by storm sewers (bypass flow) and flow splits ai each
intersection. Calculations show runoff in the CBD with and
without the Boulder Street Storm Sewer.

The Appendix includes the following calculations:

Rational Method calculations for the 5 and 100—year storms,
with, and without the Boulder Street Storm Sewer.

“FlowMaster” calculations for 5 and 100—year street
capacities with, and without the Boulder Street Storm
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Level of protection

Phasing of
improvements

Cost

Sewer.

Rational Method hydrographs to graphically illustrate the
impact of the Boulder Street Storm Sewer.

StormCAD calculations for the storm sewers.

The proposed inlet and lateral connections for the CBD system
accommodate the 5-year storm. Full, 5—year protection requires
the installation of new, and larger, trunk storm sewers plus the
Boulder Street Storm Sewer system. This project does not
include the design of trunk storm sewers.

Construction of the proposed Boulder Street Storm Sewer is
necessary to provide protection from upper basin runoff.

Construction of drainage facilities in the CBD will occur in
three phases: :

Phase I drainage improvements consist of the inlets and laterals
constructed in conjunction with the BID project. Construction
plans for the BID will include new inlets and laterals to replace
the existing undersized inlets and laterals in the CBD. This
phase is part of the scope of work proposed with the Downtown
business improvement district.

Phase II is the Boulder Street Storm Sewer System. This system
is necessary to protect the CBD from storm runoff from the
upper basin. This storm sewer intercepts runoff up to a 100
year storm from the upper basin and keeps it out of the CBD.
GMS has completed this design.

Phase I includes the storm sewer main lines necessary to drain
the S—year storm runoff from the CBD. The Project involves
the design and construction of a storm sewer system from
Shooks Run to the CBD.

The cost to reconstruct the CBD drainage system is beyond the
scope of this project. The “Final Drainage Report” will include
the detailed design of lateral and inlet improvements that work
with both planned BID improvements and future major
drainage systems. The Final Drainage Report will include a
detailed cost estimate.
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Il. Location

Major streets Cascade Avenue on the west, Nevada Avenue on the east,
Boulder Street on the north and Colorado Avenue on the south
form the perimeter of the BID.

Existing drainage Extensive drainage facilities exist in the CBD and the basin.

facilities The existing drainage facilities in do not meet current
standards. Most of the pipes and laterals are undersized. Many
of the inlets are old curb opening and grated designs thai lack
the capacity of the Colorado Springs D—10-R inlets.

Area development and  The drainage basins above Boulder Street are a mixture of

other considerations residential and commercial development. The GMS study
assumed a “C1qq” factor of 0.80 for all basins. Many
residential sites in the upper basin consist of large homes with
minimal setbacks and limited open space. Most of the
commetrcial/office sites also have very limited open space
areas. Considering observations of the area, the GMS
assumption for the upper basin is correct. (“C” factors in
residential areas generally range from 0.45 to 0.65). The Nolte
studies use a “C” factor of 0.65 for the S—year storm and 0.81
the 100—year storm in the upper basin.

In “Storm Drainage Analysis for Pikes Peak Avenue,”
CH2M/Hill assumed a C5 of 0.90 and Cqgg of 0.95. These
factors are correct for determining storm sewer sizes, but in this
particular case, not correct for determining street flows. In the
CBD, many roof drains connect directly to the storm sewer
system. Therefore, roof-top runoff does not add to the runoft in
the streets. Additionally, most roof-tops provide some limited
ponding. Lastly, observations of alleys and small parking areas
indicate these areas do not drain freely and pond significant
amounts of water. Because of the roof drain condition, the
assumption of a slightly lower “C” factor for calculating street
flows in the CBD appears reasonable. Roofs draining directly
into to storm sewers do not add to the flow in the streets. The
alley drains do add directly to the flow in the storm sewers.
(“C” factors in commercial areas generally range from 0.85 to
0.95.) These calculations reflect a “Cs” of 0.80 and a “C1¢g”
of 0.88 in an attempt to approximate poorly draining alleys and
parking lots plus roof—top detention.

This report did not consider the open space areas at the
Colorado College campus and at Acacia Park.. This assumption
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increases the safety factor by a small amount because of the
additional pervious area at the campus and park.

This report does not recommend the construction of new inlets
at the alleys. Although substantial runoff may drain from the
alleys onto the streets, there is either no, or very limited
capacity in the storm sewers. It is necessary to reserve storm
sewer capacity for the intersections where pedestrians need to
access cross walks,

7 NACS027S\ADMINVCONCEPT_DRAINAGE.DOC



lll. Drainage Basin and Sub-Basins

Overall Basin Description

Major drainageway The “Boulder Street Drainage Improvements” by GMS, Inc.,

studies Consultants, provided information regarding flows tributary to
the downtown area. The “Shooks Run Drainage Basin Planning
Study” by Wilson & Company provided information about the
entire basin.

Basin characteristics The basin drains in a south, south—easterly direction. The
predominate grade is to the south. East—west streets typically
drain to the east.

Based on field measurement, east—west street grades range
from 0.5% to 0.8%. North—south street grades range from 0.8%
to 1.0%. Lawn slopes in appear to be 0.5% to 1.0%.

Soil in the area is a sandy loam. Because of the limited open
space in the basin, soil type has little impact on the runoff

quantity.

In the CBD, little pervious surfacing exists. Acacia Park is the
only significant open space area in the CBD. The runoff factors
applied to Acacia Park do not recognize it as open space as a
smalf added safety factor.

Sub-Basin Descriptions

Basin configuration The CBD drainage basin begins at the northwest corner of
Cascade Avenue and Boulder Street. Very little runoff enters
the CBD at this location. The crown of Cascade Avenue shifts
to the east such that runoff in excess of gutter capacity flows to
the west. Throughout the rest of the CBD, the crown of
Cascade Avenue keeps the flow on the east side of the street in
the CBD.

Approximately one—half the Boulder Street runoff enters the
CBD at the intersection of Boulder and Tejon Streets.
According to the GMS report, the 10 and 100—year flows are
about 63 and 95 CFS respectively. The estimated flow split is
40% to the east and 60% to the south. The flow splits again at
Tejon Street and Platte Avenue. Sixty percent of the flow
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continues to flow south on the west side of the street and 40%
of the runoff flows to the east. South of Platte Avenue, flows in
Tejon Street remain in Tejon Street. However, the east curb line
of Tejon does drain to the cast at intersecting streets.

The upper basin flow at Boulder Street and Nevada Avenue is
54 CFS for the 10—year storm and 83 CFS for the 100—year
storm. This flow splits at Platte Avenue and again at Bijou
Street. The estimated split at each intersection is 25% of the
flow to the east and 75% of the flow to the south.

Business Improvement  The Business Improvement District (BID) consists of Basins T—

District 1 through T-23 west of the center of Tejon Street. Basins N-1
through N-23 are east of the center of Tejon Street. The old
CBD storm sewer system has inlets on nearly every corner.
However, the inlets and pipes are too small to properly drain
the area.

Each block drains in a southeasterly direction with the low
point at the southeast corner of the block. Except for the Acacia
Park block and the blocks between Boulder and Platte, all the
blocks have storm drains in the alleys. The alley drains have no
impart on these calculations. Even if all the alley drains were
constructed with adequately sized pipe, the storm sewers in the
east—west streets are still too small allow the alley drains to
flow freely in all but the most minor of storms. These
calculations ignore the alley storm sewers. The calculations do
assume the alley basins contribute to peak block flows by
overland flow. Final design of the CBD storm sewer system
should treat the alley basins as pipe flow.

Downstream outfall The project area is part of the Shooks Run drainage basin.
Shooks Run drains from the north to south until it is south of
the CBD. Then it turns west to Fountain Creek.

Storm sewers drain from west to east until they discharge into
Shooks Run. East —west streets intercept and divert flow from
the north—south streets.

9 NACS027S\ADMIN\CONCEPT_DRAINAGE.DOC



IV. Design Criteria

Regulations

Colorado Springs The Drainage Criteria Manual (DCM) approved by the city of
Colorado Springs and El Paso County is the source of design
criteria used for this project.

Basin planning study The GMS study, “Drainage Basin Review for Boulder Street

Drainage Improvements” provided information regarding flows
and drainage basins tributary to the CBD. Assumptions
regarding basin conditions agree with the information presented
in the GMS report. The Shooks Run Report by Wilson and
Company was also reviewed for consistency with the GMS
Study and the Nolte findings.

Hydrologic Criteria

Rainfall source Runoff calculations utilize Colorado Springs rainfall data. The
appendix contains the rainfall nomograph used for the
calculations. Rainfall curves represent the equation:

285% I,
= 10+T, ).‘.’86
Where:
I = the minute rainfall intensity,
160 = the 60—minute rainfall intensity, and

T, = the Time of concentration.

10 NACSH27ADMINVCONCEPT_DRAINAGE.DOC



I O PO ST
V. Facility Design

General Concept

Design The Concept Drainage Report follows several simplifying
assumptions:

North—south streets were assumed to have a grade of
0.9%

East—west streets were assumed to have a grade of
0.5%

All storm sewers operate at capacity during most
rainfall events.

Except where splits are shown, flow in excess of storm|
sewer capacity stays in the north—south streets. ™.~

The CBD has a “C” factor of 0.80 for the 5—year storm
and 0.88 for the 100—year storm. Calculations for the
upper (northern) portions of the basins reflect “C”
factors of 0.65 and 0.81 for the 5 and 100—year storms
respectively.

Offsite considerations Existing storm sewers at Dale Street and Boulder Street
intercept part of the upper basin runoff. The upper basin storm
sewers are too small to provide and only remove about 7 CFS
from the runoff tributary to the CBD. Until new storm sewers
provide additional capacity, runoff from upper areas of the
basin will continue to drain into the CBD. This project will not
alter drainage conditions in the area of construction. The
proposed Boulder Street Storm Sewer eliminates concerns
regarding upper basin runoff.

Tables, nomographs, The appendix includes charts copied from the DCM. The

charts, etc. appendix also includes references for material not copied from
the DCM.

Proposed drainage Except at Platte Avenue, the storm sewer relief drains east

patterns along the cast—west streets. When the runoff exceeds the

inlet/lateral capacity, overflow follows the historic pattern.
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Specific Details

Issues and solutions The drainage system serving the CBD is unique. Systems
serving the entire basin are undersized for even minor runoff
events. However, serous flooding does not appear to be a
significant problem.

The estimated storm sewer capacity in the basin is less than the
2—year storm, Some storm sewers in the CBD are closer to the
desired size, but they are still too small. Most inlets and laterals
in the CBD also appear to be too small and and/or poorty
located. Based on the pipe size alone, it would be reasonable to
assume serious flooding of the CBD would be a regular event.

The east—west streets act as a safety valve for the north—south
streets and prevent serious flooding in the CBD. Except for
isolated sumps, the cast—west streets intercept north—south
overflow and divert it to the east. During major storms, when
runoff exceeds the crown of either Tejon or Nevada, it flows to
the east towards Shooks Run. This condition prevents
destructive flooding along both Tejon Street and Nevada Street.

Even though, serious flooding does not occur, the drainage
system in the CBD is so inadequate that pedestrian movement
in the CBD is difficult during runoff events. The crown of the
north—south streets and the intersecting east—west streets
functions almost like a weir. The weir overflows, but it also
keeps the streets flowing at capacity whenever the runoff
exceeds the capacity of the storm sewers.

Future Completion of the Boulder Street Storm Sewer will do much to
relieve the potential of flooding in the CBD. Calculations show
runoff overtops the curb along Tejon and Nevada without the
Boulder Street Storm Sewer. With the Boulder Street Storm
Sewer, the calculations show serious flooding only along
Nevada Street at the southern end of the CBD. Construction of
the Boulder system at the earliest possible date should be a
priority as this system will intercept nearly all storm runoff
currently tributary to the CBD. The system prevents upper
basin 100—year and smaller runoff from entering the CBD.

The Boulder Street will eliminate the risk of serious flooding in
the CBD. Nuisance flooding can only be eliminated by the
construction of an outfall system for the CBD. For purposes of
this report, nuisance flooding is flooding to a depth that
impedes pedestrian traffic.
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V1. Conclusions

Compliance with Standards

Criteria All facilities to be designed for this project must meet the
requirements of the City of Colorado Springs. The final design
will specify pipe and inlet sizes for a 5-year runoff event. The
design and construction of trunk sewers is beyond the Scope of
Work unauthorized by the CBD. This project does not provide
designs for the outfall systems necessary to provide total
drainage protection necessary in the CBD. The existing pipe
sizes are too small to provide protection beyond the 2—year
event.

Summary of plan The Concept Drainage Report establishes the criteria for the
Final Drainage Report and facility designs for the Business
Improvement District:

The design of facilities must work with
proposed street improvements.

The design of the street and drainage facilities
must neither create drainage problems nor
worsen existing drainage problems.

The facilities must work with future drainage
improvements.

Maintenance of the upper basin
street/crown configuration is essential.

Additional Not including runoff intercepted by the proposed Boulder Street
Storm Sewer, the existing drainage improvements in the CBD
may provide protection from a 2—year storm. During 5—year
and greater storms, runoff flowing south over Boulder Street
will increase flooding in the CBD. Completion of the Boulder
Street Storm Sewer should be a priority for the City of
Colorado Springs and the BID. Serious flooding in the CBD is
not a frequent problem because the cast—west streets divert a
portion of upper basin and CBD runoff to the east. This
diversion prevents a serious accumulation of major runoff
along Tejon Street and Nevada Avenue.. The Boulder Street

Storm Sewer is necessary to eliminate upper basin runoff from
the CBD.
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APPENDIX

“C” Factors

Colorado Springs Rainfall Curves

Rational Calculations With the Boulder Street Storm Sewer

Time of Concentration With Boulder Street Storm Sewer

Tejon 5-Year

Tejon 100-Year

Nevada 5-Year

Nevada 100-Year

Rational Calculations Without the Boulder Street Storm Sewer

Time of Concentration Without Boulder Street Storm Sewer

Tejon 5-Year

Tejon 100-Year

Nevada 5-Year

Nevada 100-Year

Storm Hydrographs

Street Capacity with and without the Boulder Street Storm Sewer

Storm Sewer Calculations
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"C" FACTORS

Recommended Runoff Coefficients and Percent Impervious

LAND USE OR PERCENT

SURFACE CHARACTERISTICS IMPERVIOUS 2 5 10 100
BUSINESS:

COMMERCIAL AREAS 95 087 087 088 089

NEIGHBORHOCD AREAS 70 0.60 0.65 0.70 0.80
RESIDENTIAL

SINGLE FAMILY * 040 045 050 060

MULTI-UNIT (DETACHED) 50 045 050 080 070

MULTI-UNIT (ATTACHED) 70 060 065 070  0.80

1/2 ACRE LOT OR LARGER ® 030 035 040 080

APARTMENTS 70 065 070 070 080
INDUSTRIAL

LIGHT AREAS 80 071 072 076 082

HEAVY AREAS 90 080 080 085 090
PARKS, Cemeteris 7 010 010 035 080
PLAYGROUNDS 13 0.15 0.25 0.35 0.65
SCHOOLS 50 045 050 060  0.70
RAILROAD YARDS 40 040 045 050 060
UNDEVELOPED AREAS

HISTORIC FLOW ANALYSIS 2 (SEE LAWNS)

GREENBELTS, AGRICULTURAL 2 (SEE LAWNS)

OFFSITE FLOW ANALYSIS 40 043 047 055 085

(WHEN OFFSITE LAND USE IS UNDEFINED)
STREETS

PAVED 100 0.87 0.88 0.80 0.93

GRAVEL 13 0.15 0.25 0.35 0.65
DRIVE AND WALKS 96 087 087 088 089
ROOFS 90 0.80 0.85 0.90 0.90
LAWNS SANDY SOIL 0.01 0.05 0.20
LAWNS CLAYEY SOIL 0.05 0.10 0.20 040
* SEE UDFCD. FIGURE 2.1 FOR PERCENT IMPERVIOUS
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COLORADO SPRINGS RAINFALL

DEPTH {INCHES PER HOUR)

COLORADO SPRINGS RAINFALL

——5-YEAR RAINFALL
INTENSITY

—100-YEAR RAINFALL
INTENSITY

285*1,
- (10+T';)786

20

40 60 80 100
TIME (MINUTES}

120







5-year Time of Concentration

TEJON 5-YEAR Tg

L
z G | 5] @ A S| =g | Gl @ o = E g T | £4 = o Fa | 2% il o
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BASIN|AREA| C Til Tis Tiv Ti Tt Tts Tty Tt Tc AT T
T-1| 077 |0.80] 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 6.6
T-2 | 547 [0.80{ 50 1 0.2 4.0 950 0.7 2.5 6.3 10.3 500 0.5 2.1 4.0 10.5 105 | 103
T-3 | 0.62 |0.80] 50 1 0.2 4.0 450 0.5 2.1 3.6 75 | 75
T-4 | 0.73 |0.80] 50 1 0.2 4.0 450 0.9 29 26 6.6 6.6 )
T-5 | 147 |0.80] 50 1 0.2 4.0 380 0.5 2.1 3.0 7.0 160 0.5 2.1 1.3 7.8
T-6 | 1.93 {0.80] 50 1 0.2 4.0 420 0.5 2.1 3.3 7.3 180 05 2.1 1.4 9.3
T-7 | 1.74 {0.80] 50 1 0.2 4.0 450 0.9 2.9 26 6.6 160 0.5 2.1 1.3 10.5 105 | 129
T-8 | 0.52 {0.80] 50 1 0.2 40 280 0.5 2.1 2.2 6.2 6.2
" T-9 | 031 [0.80] 50 1 0.2 4.0 130 0.5 2.1 1.0 5.0 5.0
T-10| 0.75 |0.80] 50 1 0.2 4.0 450 0.9 2.9 26 6.6 6.6
T-11| 1.19 [0.80] 50 1 0.2 40 350 0.5 2.1 2.8 6.7 180 | 05 2.1 1.4 8.0
T-12 | 1.48 |0.80}] 50 1 0.2 4.0 350 0.5 2.1 2.8 6.7 150 0.5 2.1 1.2 9.2
T-13| 1.71 [0.80f 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 170 0.5 2.1 1.3 10.5 105 | 155
T-14| 0.33 |[0.80] 50 1 0.2 4.0 150 0.5 2.1 12 5.2 5.2
T-15| 0.32 [0.80] 50 1 0.2 4.0 150 0.5 2.1 1.2 5.2 5.2
T-16| 0.74 |0.80| 50 1 0.2 4.0 450 0.9 29 26 6.6 6.6
T-17 | 2.32 {0.80[ 50 1 0.2 4.0 380 0.5 2.1 3.0 7.0 7.0
T-18| 1.03 [0.80] 50 1 0.2 4.0 100 0.5 21 0.8 438 320 0.5 2.1 2.5 9.5
T-19| 1.39 |0.80] 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 180 0.5 2.1 1.4 11.0 11.0 | 181
T-20| 078 [0.80] 50 1 0.2 4.0 450 0.5 2.1 3.6 7.5 75
T-21| 073 [0.80] 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 6.6
T-221 282 |0.80] 50 1 0.2 4.0 380 0.5 2.1 3.0 7.0 320 0.5 2.1 25 9.1
T-23| 1.77 |0.80] 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 180 0.5 2.1 1.4 10.5 10.5 | 208

* Calculations assume the Boulder Street Storm Sewer has been installed. The caiculations also assume the small East - West Storm Drains are full and peak
flow calculations are controlled by street time and not pipe time.




100-year Time of Concentration

TEJON 100-YEAR Tc

e —_ L 1 1 .
el ¢l g | 2|2 |gg|fE (88| 2 | ¢ | = | ZE| 35|28 2| ¢ |c2|EE| 2 | B
(93]
BASIN | AREA C Til Tis Tiv Ti Til Tis Tiv Tt Te AT Te
T-1 0.77 0.88 50 1 0.3 2.9 450 0.9 2.9 2.6 55 55
T-2 547 0.88 50 1 0.3 29 950 0.7 2.5 6.3 92 500 0.5 2.1 4.0 9.5 9.5 Q2
T-3 0.62 0.88 50 4 0.3 2.9 450 0.5 2.1 3.6 6.5 6.5
T-4 0.73 0.88 50 1 0.3 2.9 450 0.9 2.9 2.6 5.5 55
T-5 1.47 0.88 A0 1 0.3 2.9 380 0.5 21 3.0 59 160 0.5 2.1 1.3 6.8
T-86 1.93 0.88 50 1 0.3 2.9 420 0.5 2.1 3.3 6.2 180 0.5 2.1 1.4 82
T-7 1.74 0.88 50 1 03 28 450 0.9 29 26 55 160 0.5 2.1 1.3 95 9.5 11.9
T-8 0.52 0.88 50 1 0.3 2.9 280 0.5 2.1 2.2 5.1 51
T-9 0.31 (.88 50 1 0.3 2.9 130 0.5 2.1 1.0 3.9 3.9
T-101 0.75 0.88 50 1 0.3 29 450 0.9 2.9 26 55 T 55
T-11 1.19 0.88 50 1 0.3 2.9 350 0.5 2.1 2.8 57 180 0.5 2.1 1.4 7.0
T-12 | 1.48 0.88 50 1 0.3 29 350 0.5 2.1 2.8 5.7 150 0.5 2.1 1.2 8.1
T-13 | 1.71 0.88 50 1 0.3 2.9 450 0.9 29 26 55 170 0.5 2.1 1.3 9.5 9.5 14.5
T-14 | 0.33 0.88 50 1 0.3 2.9 150 0.5 2.1 1.2 4.1 4.1
T-15| 0.32 0.88 50 1 0.3 2.9 150 0.5 2.1 1.2 4.1 4.1
T-161 0.74 0.88 50 1 0.3 2.9 450 0.9 2.9 2.6 55 55
T-17 1 2.32 0.88 50 1 03 2.9 380 0.5 2.1 3.0 59 59
T-18 | 1.03 0.88 50 1 0.3 2.9 100 0.5 21 0.8 3.7 320 0.5 2.1 2.5 8.5
T-19 | 1.39 0.88 50 1 03 29 450 09 29 26 55 180 0.5 2.1 1.4 9.9 9.9 17 .1
T-201 0.78 0.88 50 1 0.3 2.9 450 05 2.1 3.6 6.5 6.5
T-21| 0.73 0.88 50 1 0.3 2.9 450 0.2 2.9 2.6 55 55
T-221 282 0.88 50 1 0.3 29 380 0.5 2.1 3.0 59 320 0.5 21 2.5 8.1
T-23| 1.77 0.88 50 1 0.3 2.9 450 0.9 2.9 26 55 180 0.5 2.1 1.4 9.5 9.5 19.7

* Calculations assume the Boulder Street Storm Sewer has been instalied. The calculations also assume the small East - West Storm Drains are full and peak
flow calculations are controlled by street time and not pipe time.




NEVADA 5-YEAR Tc

5-year Time of Concentration
A 5 L z
s |2l g |8 |7 |58 |2& | &8 |2 | | & || 38 |2a| 2| %5 222 | 2 | B
=0 = = = = o =25 = i 0 = % o = o o =5 =03 A oA
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BASIN |AREA| C Til Tis Tiv Ti Til Tts Tty Tt Tc AT Te
N-1 | 073 0.80 50 1 0.2 4.0 450 0.5 2.1 3.6 7.5 75
N-2 | 074 | 0.80 50 1 0.2 4.0 450 0.9 2.9 26 6.6 6.6
N-3 | 471 | 0.80 50 1 0.2 4.0 450 0.9 2.9 26 6.6 500 05 2.1 4.0 105 10.5 10.5
N-4 | 075| 080 50 1 0.2 4.0 450 0.5 2.1 36 7.5 75
N-5 | 070 | 0.80 50 1 0.2 40 450 0.9 2.9 2.6 6.6 66
N-6 | 472 | 0.80 50 1 0.2 4.0 450 0.9 2.9 26 6.6 500 0.5 2.1 4.0 105 10.5 13.2
N-7 | 078 0.80 50 1 0.2 4.0 450 0.5 2.1 3.6 7.5 75
N-8 | 070 | 0.80 50 1 0.2 4.0 450 0.9 2.9 26 6.6 6.6
N-9 | 241 | 0.80 50 1 0.2 4.0 430 0.5 2.1 3.4 7.4 100 0.5 2.1 0.8 74
N-10 | 067 | 0.80 50 1 0.2 40 160 05 2.1 1.3 5.2 200 0.5 2.1 16 9.0
N-11 | 1.35 | 0.80 50 1 0.2 4.0 450 0.9 2.9 26 6.6 200 0.5 2.1 1.6 105 10.5 15.8
N-12 | 0.31 | 0.80 50 1 0.2 4.0 150 0.5 2.1 1.2 5.2 52
N-13 | 0.32 | 0.80 50 1 0.2 4.0 150 0.5 2.1 1.2 5.2 5.2
N-14 | 0.74 | 0.80 50 1 0.2 4.0 450 0.9 2.9 26 6.6 66
N-15 | 221 | 0.80 50 1 0.2 4.0 350 0.5 2.1 2.8 6.7 6.7
N-16 | 1.05 | 0.80 50 1 0.2 4.0 200 0.5 2.1 1.6 5.6 280 0.5 2.1 2.2 9.0 B
N-17 | 1.54 | 0.80 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 220 0.5 2.1 17 10.7 10.7 18.4
N-18 | 047 | 0.80 50 1 0.2 40 250 0.5 2.1 2.0 6.0 6.0
N-19 | 0.33 | 0.80 50 1 0.2 4.0 180 0.5 2.1 1.4 5.4 5.4
N-20 | 0.78 | 0.80 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 6.6
N-21 | 270 | 0.80 50 1 0.2 4.0 450 0.5 2.1 36 7.5 100 0.5 2.1 0.8 7.4
N-22 | 058 | 0.80 50 1 0.2 4.0 150 0.5 2.1 12 5.2 200 0.5 2.1 1.6 9.0
N-23 | 1.36 | 0.80 50 1 0.2 4.0 450 0.9 2.9 26 6.6 200 0.5 2.1 16 10.5 10.5 21.0

* Calculations assume the Boulder Street Storm Sewer has been installed. The calculations also assume the small East - West Storm Drains are full and peak
flow calculations are controlled by street time and not pipe time.




100-year Time of Concentration

NEVADA 100-YEAR Tc
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BASIN |AREA C Til Tis Tiv Ti 'Ttl Tis Tty Tt Te AT ZTe
N-1 0.73 0.88 50 1 0.3 2.9 450 0.5 2.1 3.6 6.5 6.9
N-2 0.74 0.88 50 1 0.3 29 450 0.9 2.9 2.6 5.5 55
N-3 4.71 0.88 50 1 0.3 29 450 0.9 2.9 26 5.5 500 0.5 2.1 4.0 9.5 9.5 ‘9.5
N-4 0.75 0.88 50 1 0.3 2.9 450 0.5 21 33 6.5 6.5
N-5 0.7 0.88 50 1 0.3 2.9 450 0.9 29 2.6 5.5 55
N-6 4.72 0.88 50 1 0.3 2.9 450 0.8 2.9 26 55 500 0.5 2.1 4.0 9.5 9.5 12.1
N-7 0.78 0.88 50 1 0.3 2:9 450 0.5 2.1 3.6 6.5 6.5
N-8 0.7 0.88 50 1 0.3 29 450 0.9 2.9 26 5.5 55
N-9 2.41 0.88 50 1 0.3 2.9 430 0.5 2.1 3.4 6.3 100 0.5 21 0.8 6.3
N-10 0.67 0.88 50 1 0.3 29 160 0.5 2.1 1.3 4.2 200 0.5 2.1 1.6 7.9
N-11 1.35 0.88 50 1 0.3 2.9 450 0.9 2.9 26 5.5 200 0.5 2.1 1.6 9.5 9.5 14.7
N-12 0.31 0.88 50 1 0.3 29 150 0.5 2.1 1.2 4.1 41
N-13 0.32 0.88 50 1 0.3 2.9 150 0.5 2.1 1.2 4.1 41
N-14 0.74 0.88 50 1 0.3 29 450 0.8 2.9 26 5.5 5.5
N-15 | 2.21 0.88 50 1 0.3 2.9 350 0.5 2.1 2.8 57 57
N-18 1.05 0.88 50 1 0.3 2.9 200 0.5 21 1.6 4.5 280 0.5 21 2.2 79
N-17 1.54 0.88 50 1 0.3 29 450 0.9 29 2.6 5.5 220 0.5 2.1 1.7 9.7 9.7 17.3
N-18 | 0.47 0.88 50 1 0.3 29 250 0.5 2.1 2.0 4.9 49
N-19 0.33 0.88 50 1 0.3 2.9 180 0.5 2.1 1.4 4.3 4.3
N-20 | 0.78 0.88 50 1 0.3 2.9 450 0.9 2.9 2.6 55 55
N-21 2.70 0.88 50 1 0.3 2.8 450 0.5 2.1 3.6 6.5 100 0.5 2.1 0.8 6.3
N-22 0.58 0.88 50 1 0.3 2.9 150 0.5 2.1 1.2 4.1 200 0.5 2.1 1.6 7.9
N-23 1.36 0.88 50 1 0.3 2.9 450 0.9 2.9 256 5.5 200 0.5 2.1 1.6 9.5 9.5 19.9

* Calculations assume the Boulder Street Storm Sewer has been installed. The calculations also assume the small East - West Storm Drains are full and peak
flow calculations are controlled by street time and not pipe time.




TEJON RATIONAL METHOD

5-YEAR RATIONAL
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BASIN | AREA C Ti Tt Tc | CA Q > CA AT T Tc Y xQ zA Xp TQ BQ
T-1 0.77 0.80 40 28 6.6 49 08 3.0 0.6 0.8
T-2 547 0.80 40 6.3 10.3 41 4.4 181 | 50 10.3 41 207 6.2 7.5 47 5.0 7 233 98
T-3 | 0862 0.80 4.0 3.6 75 46 0.5 23 05 6.9
T-4 073 0.80 40 2.6 6.6 49 0.6 28 1.1 76
T-5 147 0.80 40 30 7.0 48 1.2 56 23 13 9.1
T-6 1.93 0.80 40 33 7.3 47 15 7.3 38 1.4 11.0
T-7 174 0.80 4.0 28 6.6 49 14 6.8 5.2 13 105 41 213 12.7 12.9 38 10.2 7 27.5 205
T-8 052 0.80 40 22 6.2 5.0 04 21 0.4 ' 133
T-9 0.31 0.80 40 1.0 5.0 53 0.2 1.3 07 13.6
T-10 0.75 0.80 40 26 6.6 49 0.6 29 1.3 14.3
T-11 119 0.80 40 28 6.7 48 1.0 46 22 1.4 15.5
T-12 148 0.80 40 28 | 67 48 1.2 5.7 34 1.2 17.0
T-13 1.71 0.80 4.0 26 6.6 49 1.4 6.6 48 1.3 105 4.1 19.6 18.7 155 35 15.0 7 353 283
T-14 0.33 0.80 40 1.2 5.2 5.2 0.3 1.4 03 19.0
T-15 0.32 0.80 40 1.2 52 5.2 0.3 13 05 19.3 T
T-16 0.74 0.80 40 2.6 6.6 49 0.6 29 1.1 20.1
T-17 232 0.80 40 3.0 7.0 48 19 89 3.0 204
T-18 1.03 0.80 4.0 0.8 48 53 0.8 4.4 38 25 234
T-19 1.39 0.80 40 2.6 6.6 49 1.1 5.4 49 14 11.0 40 19.8 24.8 18.1 32 19.9 7 419 34.9
T-20 078 0.80 40 36 75 46 0.6 29 06 256
T-21 0.73 0.80 40 26 6.6 49 0.6 2.8 1.2 26.3
T-22 282 0.80 40 3.0 7.0 48 23 10.7 35 2.5 292
T-23.| 177 0.80 40 26 6.6 49 1.4 6.0 49 1.4 10.5 41 20.0 309 20.8 30 247 3 47.2 44.2

* BYPASS AT T-2 IS SPLIT 60 /40 BETWEEN BASINS T - 7 AND N - 4, WHERE THE 60% GOES TOBASINT-7



TEJON RATICNAL METHOD

100-YEAR RATIONAL
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BASIN | AREA C Ti Tt To | CA Q T CA AT =Te Tl zQ TA Xp TQ BQ
T-1 0.77 0.88 2.9 2.6 55 8.7 0.7 5.9 0.7 0.8 ]
[ T-2 547 0.88 29 6.3 9.2 74 48 354 5.5 4.0 9.5 73 40.0 6.2 92 | 74 5.5 7 404 | 201
T-3 0.62 0.88 29 36 6.5 8.3 0.5 45 0.5 6.9
T-4 0.73 0.88 2.9 26 5.5 8.7 0.6 56 12 7.6
T-5 147 0.88 2.9 3.0 5.9 8.5 1.3 1.1 25 13 9.1
T-6 193 | 0.8 29 33 6.2 8.4 1.7 14.3 4.2 14 - 110
T-7 1.74 0.88 2.9 26 55 8.7 15 133 5.7, 13 9.5 7.3 416 127 119 6.7 11.2 7 56.2 | 49.2
T-8 052 0.88 29 2.2 5.1 8.9 0.5 4.1 0.5 133
T-9 0.31 0.88 2.9 1.0 3.9 9.5 0.3 2.6 0.7 136
T-10 | 075 0.88 29 26 5.5 8.7 0.7 5.8 14 143
T-11 | 119 0.88 2.9 2.8 5.7 8.6 1.0 9.1 24 14 15.5
T-12 | 148 0.88 29 28 5.7 8.6 1.3 11.3 3.7 1.2 17.0
T-13 | 171 0.88 2.9 2.6 55 8.7 15 13.1 52 13 9.5 73 38.2 187 14.5 6.1 16.4 7 770 | 700
T-14 | 033 0.88 2.9 1.2 41 9.4 03 2.7 0.3 19.0
T-15 | 032 0.88 2.9 1.2 4.1 9.4 0.3 2.6 06 , 19.3
T-16 | 074 0.88 2.9 26 55 8.7 0.7 5.7 1.2 20.1
T-17 | 232 | 088 29 3.0 5.9 8.5 20 174 3.3 224
T-18 | 1.03 0.88 2.9 0.8 3.7 9.6 0.9 8.7 42 | 25 23.4 B
T-19 | 139 0.88 29 26 55 8.7 1.2 10.7 54 14 9.9 7.2 387 248 171 5.6 21.8 7 950 | 880
T-20 | 078 0.88 29 36 6.5 8.3 0.7 5.7 0.7 25.6
T-21 | 073 0.88 2.9 26 5.5 8.7 0.6 56 13 26.3
T-22 | 282 0.88 29 3.0 5.9 8.5 25 21.2 3.8 2.5 20,2
T-23 | 177 0.88 2.9 26 5.5 8.7 1.6 13.6 54 14 9.5 73 39.1 30.9 19.7 5.2 27.2 3 1099 | 106.9

* BYPASS AT T-2 1S SPLIT 60 / 40 BETWEEN BASINS T- 7 AND N - 4, WHERE THE 60% GOES TOBASIN T -7



NEVADA RATIONAL METHOD

5-YEAR RATIONAL
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BASIN | AREA C Ti Tt Tc ] CA Q % CA AT = Tc T IQ TA Xo TQ BQ
N-1 0.73 0.80 4.0 36 75 46 0.6 27 0.6 0.73
N-2 0.74 0.80 4.0 26 6.6 49 0.6 2.9 12 147
N-3 471 0.80 4.0 26 6.6 49 3.8 18.3 49 40 10.5 41 203 | 6.8 105 41 49 9 20.3 85
N-4 0.75 0.80 40 3.6 75 46 | 06 28 0.6 6.93
N-5 0.70 0.80 40 26 6.6 4.9 0.6 2.7 12 T 7.63
N -6 472 0.80 40 26 66 49 38 18.3 49 40 10.5 4.1 20.3 12.35 13.2 37 9.9 0 327 245
N-7 0.78 0.80 40 36 75 46 06 29 06 13.13
N-8 0.70 0.80 4.0 286 6.6 49 0.6 2.7 1.2 13.83
N-9 2.41 0.80 4.0 3.4 74 47 1.9 9.0 3.1 08 16.24
N-10 0.67 0.80 40 13 52 52 05 28 36 16 16.91
N-11 1.35 0.80 40 26 6.6 49 1.1 5.2 4.7 1.6 10.5 41 194 18.26 15.8 34 146 0 388 388
N-12 | 031 0.80 40 1.2 52 52 0.2 13 0.2 18.57
N-13 0.32 0.80 4.0 12 | 52 52 0.3 1.3 05 18,89
N-14 | 074 0.80 40 26 66 | 49 06 29 11 19.63
N-15 2.21 0.80 4.0 28 6.7 4.8 18 8.5 2.9 21.84
N-16 1.05 0.80 4.0 16 56 5.1 0.8 43 37 2.2 22.89
N-17 154 0.80 40 26 6.6 49 1.2 6.0 49 1.7 107 41 20,1 24.43 18.4 3.2 19.5 0 51.6 51.6
N-18 0.47 0.80 4.0 2.0 6.0 5.0 0.4 19 0.4 24.90
N-19 0.33 0.80 40 1.4 5.4 5.2 0.3 14 0.6 25.23
N-20 0.78 0.80 40 26 6.6 49 0.6 3.0 13 26.01
N - 21 2,70 0.80 4.0 36 75 46 22 10.0 34 08 28.71
N-22 0.58 0.80 40 1.2 5.2 5.2 0.5 24 39 16 29.29
N-23 1.36 0.80 40 26 6.6 49 1.1 53 5.0 16 10.5 4.1 204 30.65 21.0 3.0 24.5 0 63.0 63.0

25% of the bypass on basins N - 3 & N - 6 spill east due to the grade of the road
The 40% East spill over at basin T - 2 is added to the total G at basin N - 6
The existing storm sewers are at capacity and cannot accept additional runoff from the Nevada Street basin.



NEVADA RATIONAL METHOD

100-YEAR RATIONAL
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BASIN AREA C Ti Tt Te | CA Q % CA AT zTe =l =Q ZA Xp TQ BQ
N-1 0.73 0.88 29 3.6 6.5 8.3 0.6 53 05 0.7
N-2 0.74 0.88 29 26 5.5 87 0.7 57 1.3 | 1.5
N-3 4.71 0.88 29 2.6 55 87 4.1 36.1 54 4.0 95 7.3 39.6 6.2 85 7.3 54 9 39.6 23.0
N-4 0.75 0.88 248 36 6.5 8.3 0.7 55 0.7 6.9
N-5 0.70 0.88 29 2.6 55 8.7 0.6 54 1.3 7.6
N-6 4772 0.88 29 26 55 87 4.2 36.2 54 4.0 9.5 7.3 396 12.4 121 6.6 10.9 0 70.0 52.5
N-7 0.78 0.88 29 3.6 6.5 8.3 07 57 0.7 131
N-8 0.70 0.88 29 26 5.5 8.7 0.6 54 1.3 13.8
N-9 2.41 0.88 2.9 3.4 6.3 8.4 2.1 17.8 34 0.8 16.2
N-10 0.67 0.88 29 1.3 42 94 0.6 55 4.0 1.6 16.9
N-11 1.35 0.88 29 2.6 55 8.7 1.2 10.4 52 1.6 g5 7.3 37.9 18.3 14.7 6.0 16.1 0 79.6 79.6
N-12 0.3 0.88 29 1.2 4.1 9.4 0.3 26 0.3 18.6
N-13 0.32 0.88 29 1.2 4.1 94 0.3 26 06 18.9
N-14 0.74 0.88 29 26 55 8.7 07 57 1.2 19.8
N-15 2.21 0.88 29 2.8 57 8.6 1.9 16.8 3.2 21.8
N-16 1.05 0.88 29 1.6 4.5 9.2 0.9 8.5 41 2.2 229
N-17 1.54 0.88 29 26 55 8.7 14 11.8 54 1.7 9.7 7.2 38.3 24.4 17.3 5.6 21.5 0 103.9 103.9
N-18 | 047 0.88 29 20 49 9.0 0.4 37 0.4 24.9 R
N-19 0.33 0.88 2.9 1.4 4.3 9.3 0.3 27 0.7 252
N-20 0.78 0.88 29 26 5.5 8.7 0.7 6.0 14 26.0
N - 21 270 0.88 29 36 6.5 8.3 2.4 19.8 38 0.8 28.7
N -22 0.58 0.88 29 1.2 4.1 9.4 0.5 48 43 1.6 28.3
N-23 1.36 0.88 2.9 26 5.5 8.7 1.2 10.4 55 16 9.5 73 39.9 30.7 19.9 5.2 27.0 0 125.1 125.1

25% of the bypass on basins N - 3 & N - 6 spill east due to the grade of the road

The 40% East spill over at basin T - 2 is added to the total Q at basin N - 6
The existing storm sewers are at capacity and cannot accept additional runoff from the Nevada Street basin.




TEJON 5-YEAR Tc BOULDER

5-year Time of Concentration
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BASIN|AREA| ¢ | Til Tis Tiv Ti TH Tts Ttv Tt Tc AT T
B-1 | 17.1 |0.80 29.2 _ 292 | 29.2 | 292
T-1 ] 08 [0.80] 50 1 0.2 4.0 450 0.9 2.9 26 6.6 6.6
T-2 | 547 |0.80] 50 1 0.2 4.0 950 0.7 2.5 6.3 10.3 500 05 2.1 4.0 105 | 105 | 318
T-37| 062 |0.80] 50 1 0.2 4.0 450 0.5 2.1 36 75 75
T-4 | 073 |080| 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 6.6
T-5 | 1.47 |0.80] 50 1 0.2 40 380 05 2.1 30 7.0 160 0.5 2.1 13 78
T-6 | 1.93 |[0.80] 50 1 0.2 4.0 420 |- 05 2.1 3.3 73 180 05 2.1 14 93
T-7 | 1.74 Jo.80[ 50 1 0.2 4.0 450 0.9 29 26 6.6 160 0.5 2.1 1.3 105 | 105 | 344
T-8 | 052 |0.80] 50 1 02 4.0 280 0.5 2.1 2.2 6.2 1 6.2
T-9 | 031 |0.80] 50 1 0.2 4.0 130 0.5 2.1 1.0 50 5.0
T-10| 0.75 |0.80| 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 6.6
T-11] 119 |[080| 50 1 0.2 4.0 350 05 2.1 2.8 6.7 180 05 2.1 1.4 8.0
T-12 | 148 |0.80] 50 1 0.2 4.0 350 05 2.1 2.8 6.7 150 05 2.1 1.2 9.2
T-13| 1.71 [0.80] 50 1 0.2 40 450 0.9 2.9 2.6 6.6 170 05 | 2.1 1.3 10.5 10.6 | 37.0
T-14 | 033 |0.80] 50 1 0.2 4.0 150 05 2.1 12 52 ' 52
T-15] 0.32 |0.80 50 1 0.2 40 150 05 2.1 12 52 52
T-16 | 0.74 |0.80| 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 66
T-17 | 232 {0.80] 50 1 0.2 40 380 0.5 2.1 3.0 7.0 - ' 7.0
T-18 | 1.03 |0.80] 50 1 0.2 4.0 100 05 2.1 0.8 4.8 320 0.5 2.1 25 95
T-19 | 1.39 [0.80] 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 180 05 2.1 1.4 11.0 | 11.0 | 397
T-20| 0.78 |0.80] 50 1 0.2 4.0 450 0.5 2.1 36 75 75
T-21| 0.73 {0.80] 50 1 0.2 4.0 450 0.9 2.9 2.6 66 66
T-22| 2.82 [0.80] 50 1 0.2 4.0 380 05 2.1 3.0 7.0 320 0.5 2.1 2.5 9.1
T-23| 177 [0.80] 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 180 05 2.1 1.4 105 | 105 | 423

* Calculations assume the Boulder Sireet Storm Sewer has NOT been installed. The calculations also assume the small East - West Storm Drains are full and peak
flow calculations are controlled by street time and not pipe time.



TEJON 100-YEAR Tc BOULDER

100-year Time of Concentration
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BASIN | AREA C Til Tis Tiv Ti THl Tis Ttv Tt Tc AT Ta
B-1] 171 | 0.88 292 29.2 29.2 292
T-1| 077 | 088 50 1 0.3 2.9 450 0.9 2.9 2.6 5.5 5.5
T-2 | 547 | 0.88 50 1 0.3 2.9 950 0.7 2.5 6.3 9.2 500 0.5 2.1 40 9.5 9.5 31.8
T-3 | 062 | 0.88 50 1 0.3 2.9 450 0.5 2.1 36 6.5 6.5
T-4 | 073 | 088 50 1 0.3 2.9 450 0.9 2.9 2.6 5.5 5.5
T-5 | 147 | 088 50 1 0.3 29 | 380 0.5 2.1 3.0 5.9 160 0.5 2.1 1.3 6.8
T-6 | 1.93 | 088 50 1 0.3 2.9 420 0.5 2.1 3.3 6.2 180 0.5 2.1 14 8.2
T-7 | 174 | 088 50 1 0.3 2.9 450 0.9 2.9 2.6 55 160 0.5 2.1 13 9.5 9.5 34.4
T-8 | 052 | 088 50 1 0.3 2.9 280 0.5 2.1 2.2 5.1 5.1
T-9 | 031 | 088 50 1 0.3 2.9 130 0.5 2.1 1.0 3.9 3.9
T-10| 075 | 0.88 50 1 0.3 29 450 0.9 2.9 2.6 55 5.5
T-11| 119 | 0.88 50 1 0.3 2.9 350 0.5 2.1 2.8 5.7 180 0.5 2.1 14 7.0
T-12 | 148 | 088 50 1 0.3 2.9 350 0.5 2.1 2.8 5.7 150 0.5 2.1 1.2 8.1
T-13] 171 | 0.88 50 1 0.3 29 450 0.9 2.9 2.6 5.5 170 0.5 2.1 1.3 9.5 9.5 37.0
T-14| 033 | 0.88 50 1 0.3 29 150 0.5 2.1 1.2 4.1 4.1
T-15| 032 | 0.88 50 1 0.3 2.9 150 0.5 2.1 1.2 4.1 4.1
T-16| 074 | 0.88 50 1 0.3 2.9 450 0.9 29 26 5.5 5.5 |
T-17| 232 | 088 50 1 0.3 2.9 380 0.5 2.1 3.0 5.9 5.9
T-18| 1.03 | 0.88 50 1 0.3 2.9 100 0.5 2.1 0.8 37 320 0.5 21 25 8.5
T-19| 139 | 0.88 50 1 0.3 2.9 450 0.9 2.9 2.6 5.5 180 0.5 2.1 1.4 9.9 9.9 39.7
T-20| 078 | 0.88 50 1 0.3 2.9 450 0.5 2.1 3.6 6.5 6.5
T-21| 073 | 088 50 1 0.3 2.9 450 0.9 2.9 2.6 5.5 5.5
T-22] 282 | 088 50 1 0.3 2.9 380 0.5 2.1 3.0 5.9 320 0.5 2.1 2.5 8.1
T-23] 177 | 088 50 1 0.3 2.9 450 0.9 2.9 26 5.5 180 0.5 2.1 1.4 95 9.5 42.3

* Calculations assume the Boulder Street Storm Sewer has NOT been installed. The calculations also assume the small East - West Storm Drains are full and peak
flow calculations are controlled by street time and niot pipe time.



NEVADA 5-YEAR Tc BOULDER

5-year Time of Concentration
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BASIN |AREA| C Til Tis Tiv Ti Til Tts Tty Tt Tc AT T,
B-1 |11.40| 0.80 29.0 29.2 29.2 29.2
N-1 | 073 | 0.80 50 i 0.2 4.0 450 0.5 2.1 3.6 75 7.5
N-2 | 074 080 | 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 i 6.6
N-3 | 471 ] 080 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 500 0.5 2.1 4.0 10.5 105 31.8
N-4 | 075 | 0.80 50 1 0.2 4.0 450 0.5 2.1 36 7.5 7.5
N-5 | 070 | 0.80 50 1 0.2 4.0 450 0.9 2.9 26 6.6 6.6
N-6 | 472 | 080 50 1 0.2 4.0 450 0.9 2.9 26 6.6 500 0.5 2.1 4.0 10.5 10.5 34.4
N-7 | 078 | 080 50 1 0.2 4.0 450 0.5 2.1 3.6 75 7.5
N-8 | 070 | 0.80 50 1 0.2 4.0 450 0.9 29 2.6 6.6 6.6
N-9 | 241 080 50 1 0.2 40 430 0.5 2.1 3.4 74 100 05 2.1 0.8 7.4
N-10 | 0.67 | 0.80 50 1 0.2 40 160 0.5 2.1 13 5.2 200 0.5 21 16 9.0
N-11 | 135 | 0.80 50 1 0.2 4.0 450 0.9 2.9 28 6.6 200 0.5 2.1 16 10.5 10.5 37.0
N-12 | 031 | 0.80 50 1 0.2 4.0 150 0.5 2.1 1.2 52 - 5.2
N-13 | 032 | 0.80 50 1 0.2 4.0 150 05 21 1.2 5.2 5.2
N-14 | 074 | 0.80 50 1 0.2 4.0 450 0.9 2.9 26 6.6 66
N-15 | 221 | 080 50 1 0.2 4.0 350 0.5 2.1 2.8 6.7 6.7
N-16 | 1.05 | 0.80 50 1 0.2 40 200 05 2.1 1.6 5.6 280 05 | X 2.2 9.0
N-17 | 1.54 | 0.80 50 1 0.2 4.0 450 0.9 2.9 2.6 6.6 220 0.5 2.1 17 10.7 10.7 39.7
N-18 | 047 | 0.80 50 1 0.2 4.0 250 0.5 2.1 2.0 6.0 i 6.0
N-19 | 033 | 0.80 50 1 0.2 4.0 180 0.5 2.1 1.4 54 5.4
N-20 | 0.78 | 0.80 50 1 0.2 40 450 0.9 2.9 2.6 6.6 6.6
N-21 | 270 | 0.80 50 1 0.2 40 450 0.5 2.1 3.6 75 100 0.5 21 0.8 7.4
N-22 | 058 | 0.80 50 1 0.2 4.0 150 0.5 2.1 1.2 5.2 200 0.5 2.1 16 9.0
N-23 | 136 | 0.80 50 1 0.2 4.0 450 0.9 2.9 26 6.6 200 0.5 2.1 1.6 10.5 10.5 42.3

* Caleulations assume the Boulder Street Storm Sewer has NOT been installed. The calculations also assume the small East - West Storm Drains are full and peak
flow calculations are controlled by street time and not pipe time.



NEVADA 100-YEAR T¢ BOULDER

100-year Time of Concentration
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BASIN | AREA C Til Tis Tiv Ti TH Tts Tiv Tt Tc AT xTc
B-1 | 114 | 0.88 29.2 29.2 292 20.2
N-1 | 073 | 0.88 50 1 0.3 2.9 450 0.5 2.1 3.8 6.5 6.5
N-2 | 0.74 | 0.88 50 1 0.3 29 450 0.9 29 26 5.5 - 55
N-3 | 471 | 088 50 1 0.3 29 450 0.9 29 2.6 55 500 0.5 2.1 4.0 9.5 95 318
N-4 | 075 | 0.88 50 1 0.3 2.9 450 0.5 2.1 3.6 6.5 6.5
N-5 | 07 | 088 50 1 0.3 2.9 450 0.9 2.9 2.6 55 55
N-6 | 472 | 088 50 1 0.3 2.9 450 0.9 2.9 2.6 55 500 05 2.1 4.0 95 | 95 34.4
N-7 | 078 | 088 50 1 0.3 2.9 450 0.5 2.1 36 6.5 6.5
N-8 | 07 | 088 50 1 0.3 2.9 450 0.9 2.9 26 5.5 55
N-9 | 241 | 0.88 50 1 03 2.9 430 0.5 2.1 3.4 6.3 100 0.5 2.1 0.8 6.3
N-10 | 067 | 0.88 50 1 0.3 2.9 160 05 2.1 1.3 42 200 0.5 2.1 1.6 7.9
N-11 | 1.35 | 0.88 50 1 0.3 29 450 0.9 2.9 2.6 55 200 0.5 2.1 1.6 95 95 37.0
N-12 | 0.31 | 0.88 50 1 0.3 29 150 0.5 2.1 1.2 4.1 4.1
N-13 | 032 | 0.88 50 { 0.3 29 150 0.5 2.1 12 4.1 4.1
N-14 | 074 | 0.88 50 1 0.3 2.9 450 0.9 2.9 2.6 55 55
N-15 | 2.21 | 0.88 50 1 0.3 2.9 350 0.5 2.1 2.8 5.7 57
N-16 | 1.05 | 0.88 50 1 0.3 2.9 200 0.5 2.1 1.6 4.5 280 | 05 2.1 2.2 7.9
N-17 | 1.54 | 0.88 50 1 0.3 2.9 450 0.9 2.9 2.6 55 220 0.5 1T 271 1.7 97 9.7 39.7
N-18 | 047 | 0.88 50 1 0.3 2.9 250 0.5 2.1 2.0 49 4.9
N-19 | 033 | 088 50 1 0.3 2.9 180 0.5 2.1 14 43 43
N-20 | 0.78 | 0.88 50 1 0.3 2.9 450 0.9 2.9 26 55 5.5
N-21 | 270 | 0.88 50 1 0.3 2.9 450 0.5 2.1 36 6.5 100 0.5 2.1 0.8 6.3
N-22 | 058 | 0.88 50 1 0.3 2.9 150 0.5 2.1 12 41 200 0.5 2.1 1.6 7.9
N-23 | 1.36 | 0.88 50 1 0.3 2.9 450 0.9 2.9 2.6 5.5 200 05 2.1 1.6 9.5 9.5 42.3

* Calculations assume the Bouider Street Storm Sewer has NOT been installed. The calculations also assume the small East - West Storm Drains are full and peak
flow calculations are controlled by street time and not pipe time.



TEJON RATIONAL METHOD BOULDER

5-YEAR RATIONAL
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BASIN AREA C Ti Tt Te | CA Q = CA AT % Te z | zQ ZA p s TG BQ
B-1 17.1 0.80 25 13.7 338 13.7 29.2 25 33.8 17.1 29.2 25 13.7 338 16.9
T-1 0.77 0.80 4.0 26 6.6 4.9 0.6 3.0 0.6 17.9
T-2 547 0.80 4.0 6.3 10.3 4.1 4.4 18.1 5.0 4.0 10.5 4.1 20.5 23.3 31.8 2.3 187 7 278 12.5
T-3 0.62 0.80 4.0 36 75 4.6 0.5 23 0.5 24.0
T-4 0.73 0.80 40 26 6.6 49 0.6 28 1.1 24.7
T-5 1.47 0.80 4.0 3.0 7.0 48 1.2 56 2.3 1.3 26.2
T-6 1.93 0.80 4.0 33 7.3 4.7 15 7.3 38 1.4 28.1
T-7 1.74 0.80 4.0 2.6 6.6 4.9 14 6.8 5.2 1.3 10.5 4.1 21.3 29.8 344 22 239 7 235 16.5
T-8 0.52 0.80 4.0 2.2 6.2 50 0.4 2.1 04 30.4
T-9 0.31 0.80 4.0 1.0 5.0 5.3 0.2 1.3 0.7 30.7

T-10 0.75 0.80 4.0 28 6.6 49 0.6 2.9 1.3 314

T-11 1.19 0.80 4,0 28 6.7 48 1.0 48 2.2 1.4 32.6
T-12 1.48 0.80 4.0 28 6.7 48 1.2 5.7 3.4 1.2 34.1

T-13 1.71 0.80 4.0 26 6.6 4.9 14 6.6 4.8 1.3 10.5 4.1 19.6 35.8 37.0 2.1 28.6 7 26.0 19.0

T-14 0.33 0.80 4.0 1.2 52 5.2 0.3 1.4 0.3 36.1

T-15 0.32 0.80 4.0 1.2 5.2 52 0.3 1.3 0.5 364

T-16 0.74 0.80 4.0 2.6 6.6 4.9 0.6 29 1.1 37.2
T-17 2.32 0.80 4.0 3.0 7.0 4.8 1.9 8.9 3.0 39.5
T-18 1.03 0.80 40 08 48 53 08 4.4 3.8 2.5 40.5
T-19 1.39 0.80 4,0 2.6 6.6 49 1.1 5.4 49 14 11.0 40 19.8 419 39.7 2.1 335 7 28.3 21.3
T-20 0.78 0.80 4.0 3.6 7.5 46 0.6 2.9 0.6 42.7
T-21 0.73 0.80 40 26 6.6 49 0.6 2.8 1.2 434
T-22 282 0.80 4.0 3.0 7.0 4.8 2.3 10.7 35 2.5 46.3
T-23 1.77 0.80 4.0 26 6.6 4.9 1.4 6.9 49 1.4 10.5 4.1 20.0 48.0 423 2.0 384 3 30.1 271

* BYPASS AT BASIN B-1 IS SPLIT 50 /50 BETWEEN BASINS T-2 AND N - 2.
* BYPASS AT T-2 [S SPLIT 60 /40 BETWEEN BASINS T -7 AND N - 4, WHERE THE 60% GOES TOBASIN T -7




TEJON RATIONAL METHOD BOULDER

100-YEAR RATIONAL
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BASIN | AREA C Ti Tt Tc I CA Q L CA AT ZTc Zl = Q ZA Xe TQ BQ
B-1 17.1 0.88 4 25.2 4.21 15.0 63.4 15.0 28.2 42 63.3 17.1 29.2 4.2 15.0 ' 63.3 3.7
T-1 0.77 0.88 2.9 26 5.5 8.7 0.7 59 0.7 17.9
T-2 547 0.88 29 6.3 9.2 74 48 354 5.5 4.0 9.5 7.3 40.0 233 31.8 40 20.5 7 52.1 27.0
T-3 0.62 0.88 29 3.6 6.5 8.3 0.5 4.5 0.5 24.0
T-4 0.73 0.85 29 26 5.5 8.7 0.6 5.6 1.2 24.7
T-5 147 0.88 29 3.0 59 8.5 1.3 11.1 25 1.3 26.2
T-8B 1.93 0.88 29 3.3 6.2 8.4 1.7 14.3 4.2 1.4 28.1
T-7 1.74 0.88 2.9 2.6 55 8.7 1.5 13.3 57 1.3 895 7.3 41.6 29.8 34.4 3.8 26.3 7 47.6 40.6
1-8 0.52 0.88 29 22 5.1 8.9 0.5 41 0.5 304
T-9 0.31 0.88 29 1.0 3.9 9.5 0.3 26 0.7 30.7
T-10 0.75 0.88 29 26 55 8.7 0.7 5.8 1.4 34
T-11 1.19 0.88 29 2.8 57 8.6 1.0 9.1 24 1.4 328
T-12 1.48 0.88 29 2.8 57 8.6 1.3 11.3 37 1.2 34.1
T-13 1.71 0.88 2.9 25 55 8.7 1.5 13.1 5.2 1.3 95 7.3 38.2 35.8 37.0 3.6 3.5 7 57.9 50.9
T-14 0.33 0.88 2.9 1.2 4.1 9.4 0.3 2.7 0.3 36.1
T-15 0.32 0.88 29 1.2 4.1 94 0.3 26 0.6 36.4
T-16 0.74 0.88 29 2.6 5.5 8.7 0.7 57 1.2 B 37.2
T-17 | 232 | o088 29 3.0 5.9 85 2.0 174 33 95 |
T-18 1.03 0.88 2.9 0.8 3.7 9.6 0.9 8.7 42 2.5 40.5
T-19 1.39 0.88 29 2.6 55 8.7 1.2 10.7 54 1.4 9.9 7.2 387 41.9 39.7 35 36.8 7 67.6 60.6
T-20 0.78 0.88 2.9 36 6.5 8.3 0.7 5.7 0.7 427
T-21 0.73 0.88 29 2.6 55 8.7 0.6 5.6 1.3 434
T-22 2.82 (.88 2.9 3.0 59 8.5 25 212 3.8 2.5 46.3
T-23 177 0.88 29 2.6 55 8.7 1.6 13.6 54 1.4 85 7.3 391 48.0 42.3 3.4 423 3 76.3 73.3

* BYPASS AT BASIN B-1 1S SPLIT 50 /50 BETWEEN BASINS T- 2 AND N - 2.

** BYPASS AT T-2 IS SPLIT 60 / 40 BETWEEN BASINS T- 7 AND N - 4, WHERE THE 60% GOES TOBASIN T -7




NEVADA RATIONAL METHOD BOULDER

5-YEAR RATIONAL
>
= =
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o x o B = o E & 2 < o o = S w w = =) o s o
= o Pt =3 = o5 = = p @ 9 — = 2 S = = » o <] ¢
D = Q E = —1 gl o = = ot e L = = = o = = 1 L x —_ 4
< - = = u = — (& 5 = =2 = w i o 5 = = @ =T e
o < - = W Z - ; 2 = o) = = 5 i = 2 5 o
o &) E 2 i B9 = = @ T = = = < = 5 5 2 ® &
< - Z6 | F 50 = 3 w x = = 3 = =] = o
O () <L - | 2 = = -
. o = @ % 5 3 =
= O (] ><
— LLE
BASIN AREA C Ti Tt Tc I CA Q S CA AT I Tec = £Q ZA Xp TQ BQ
B-1 11.40 0.80 247 9.1 225 9.1 29,20 247 22.5 11.40 2920 . 247 9.1 225 225
N-1 0.73 0.80 40 36 7.5 46 0.6 2.7 0.6 12,13
N-2 0.74 0.80 40 26 6.6 4.9 0.6 29 1.2 h 12.87 )
N-3 471 0.80 4.0 2.6 6.6 4.9 3.8 18.3 4.9 4.0 0.5 4.1 203 17.58 31.8 23 49 9 49.9 30.7
N-4 0.75 0.80 4.0 3.6 7.5 4.6 0.6 2.8 0.6 18.33
N-5 0.70 0.80 4.0 26 6.6 4.9 0.6 27 1.2 19.03
N-6 4,72 0.80 4.0 2.6 6.6 4.9 38 18.3 4.9 4.0 10.5 4.1 20.3 2375 34.4 2.2 9.9 0 486 36.5
N-7 0.78 0.80 4.0 36 75 46 0.6 2.9 0.6 24,53
N-8 0.70 0.80 4.0 2.6 5.6 49 0.6 2.7 1.2 2523
N-9 2.41 0.80 4.0 34 74 47 19 9.0 31 0.8 27.64
N-10 0.67 0.80 4.0 1.3 52 52 0.5 2.8 36 1.6 28.31
N-11 1.35 0.80 4.0 2.6 6.6 4.9 1.1 52 47 1.6 10.5 4.1 19.4 29.66 37.0 2.1 14.6 0 45.0 45.0
N-12 0.31 0.80 40 1.2 52 5.2 0.2 1.3 0.2 29.97
N-13 0.32 0.80 4.0 1.2 5.2 52 0.3 13 0.5 30.29
N- 14 0.74 0.80 4.0 2.6 6.5 4.9 0.6 29 1.1 31.03
N-15 2.21 0.80 4.0 2.8 6.7 48 18 8.5 2.9 33.24
N-186 1.05 0.80 4.0 1.6 5.6 51 0.8 4.3 3.7 2.2 34,29
N-17 1.54 0.80 4.0 26 6.6 49 1.2 8.0 4.9 1.7 10.7 4.1 201 356.83 39.7 2.1 19.5 0 533 53.3
N-18 047 0.80 4.0 20 6.0 50 04 19 0.4 36.30
N-19 0.33 0.80 40 14 54 52 0.3 14 0.6 36.63
N-20 0.78 0.80 4.0 26 6.6 49 0.6 3.0 1.3 3741
N - 21 270 0.80 4.0 36 7.5 4.8 2.2 10.0 3.4 0.8 40.11
N-22 0.58 0.80 4.0 12 52 5.2 0.5 24 3.8 1.6 40.69
N-23 1.36 0.80 4.0 26 6.6 49 1.1 53 5.0 1.6 10.5 41 204 42,05 42.3 20 24.5 0 61.0 61.0
25% of the bypass on basins N - 3 & N - 6 spill east due fo the grade of the road
The 40% East spill over at basin T - 2 is added to the total Q at basin N - 6 50% of the bypass at basin B - 1in North Tejon is collected in N - 3.

The existing storm sewers are at capacity and cannof accept additionat runoff from the Nevada Street basin.



NEVADA RATIONAL METHOD BCULDER

100-YEAR RATIONAL
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= 5 o 5¢
— LI
BASIN AREA C Ti Tt Te | CA Q ZCA AT 2 Tc P zQ ZA Xp TQ BG
B-1 11.40 0.88 421 10.0 4272 10.0 29.20 4.21 422 11.40 2920 |7 4.21 10.0 422 422
N-1 0.73 (.88 29 36 6.5 83 0.6 53 0.6 ] 0.7
N-2 0.74 0.88 29 2.6 55 87 0.7 K7 13 1.5
N-3 4.71 0.88 29 26 55 8.7 41 36.1 5.4 40 895 7.3 39.6 6.2 31.8 40 54 9 93.6 63.4
N -4 0.75 0.88 29 3.6 6.5 8.3 0.7 55 0.7 6.9
N-5 0.70 0.88 29 26 5.5 8.7 0.6 5.4 1.3 756
N-6 472 (.88 29 2.6 5.5 8.7 42 36.2 54 4.0 95 73 39.6 12.4 44 3.8 10.9 0 99.2 744
N-7 0.78 0.88 29 3.6 6.5 8.3 0.7 57 0.7 131
N-8 0.70 0.88 2.9 2.6 55 8.7 06 54 1.3 13.8
N-9 2.41 0.88 29 34 6.3 84 2.1 17.8 3.4 0.8 16.2
N-10 0.67 0.88 29 1.3 4.2 9.4 0.6 55 4.0 1.6 16.9
N-11 1.35 0.88 29 28 55 8.7 1.2 10.4 5.2 1.6 9.5 7.3 375 18.3 37.0 3.6 16.1 0 90.1 90.1
N-12 0.3 0.88 29 1.2 41 94 0.3 2.6 0.3 18.6
N-13 0.32 0.88 29 1.2 41 94 0.3 2.6 0.6 18.9
N-14 0.74 0.88 29 2.6 5.5 8.7 0.7 57 1.2 19.6
N-15 291 0.88 29 28 57 8.6 1.9 16.8 3.2 218
N-16 1.05 0.88 2.9 1.6 4.5 9.2 0.9 8.5 41 2.2 229
N-17 | 154 0.88 29 26 55 8.7 14 118 54 17 9.7 7.2 39.3 24.4 397 35 215 0 1053 | 105.3
N-18 047 (.88 29 2.0 49 9.0 0.4 37 0.4 249
N-19 033 0.88 29 14 43 9.3 0.3 27 0.7 25,2
N-20 0.78 0.88 29 26 5.5 8.7 0.7 6.0 14 26.0
N-21 2.70 0.88 29 3.6 6.5 8.3 24 19.8 3.8 0.8 287
N-22 0.58 0.88 29 1.2 41 9.4 05 48 43 18 29.3
N - 23 1.36 0.88 29 2.6 55 8.7 1.2 10.4 55 1.6 9.5 7.3 3849 30.7 42.3 34 27.0 ] 119.5 119.5

25% of the bypass on basins N - 3 & N - 6 spill east due to the grade of the road

The 40% East spill over at basin T - 2 is added to the total Q at basin N - 6
The existing storm sewers are at capacity and cannot accept additional runoff from the Nevada Street basin.

50% of the bypass af basin B - 1 in North Tejon is collected in N - 3.
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Intersection of Kiowa & Nevada
Worksheet for Irregular Channel
W | Boost€  Szepwi Desw)

fn&gmﬁu
Project Description
Project File g:\haestadfmw\cros@nev.fm2
Worksheet Cross Section 3
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.009000 fisft
Elevation range: 6,008.40 ft to 6,011.00 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 6,011.00 0.00 69.00
0.00 6,009.52

19.00 6,009.18

19.00 6,008.40

69.00 6,010.18
Discharge 30.00 cfs
Results
Witd. Mannings Coefficient 0.023
Water Surface Elevation 6,009.22 ft
Flow Area 9.59 ft?
Wetted Perimeter 26.31 ft
Top Width 25.62 ft
Height 0.82 ft
Critical Depth 6,009.17 ft
Critical Slope 0.011087 ft/ft
Velocity 3.13 ft/s
Velocity Head 0.15 ft
Specific Energy 6,009.37 ft
Froude Number 0.90

Flow is subcritical.

10/07/98

10:40:12 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 {203) 755-1666

NO FLooping

Roughness
0.023

FlowMaster v5,13
Page 1 of 1






Cross Section Kiowa & Nevada
Cross Section for lrregular Channel

Project Description

Project File
Worksheet
Flow Element
Method

Solve For

g:\haestadfmwicros@nev.fm2
Cross Section 3

Irregular Channel

Manning's Formufa

Water Elevation

Section Data

Witd. Mannings Coefficient 0.023
Channel Slope 0.009000 ft/ft
Water Surface Elevation 6,009.22 ft
Discharge 30.00 cfs
6011.0p
6010.5
6010.0 //@
€
c
2 6009.5
g \
[0}
6009.0 / /
6008.5 ) 7
68008.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0
Station (ft)
10/07/98
10:40;20 AM Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

70.0

FlowMaster v5.13
Page 1 of 1



Intersection of Kiowa & Nevada
Worksheet for Irregular Channel

u)/ Bovr.bse Sroriv DRensd

(OO e
Project Description
Project File g \haestad\imw\cros@nev.fm2
Worksheet Cross Section 3
Flow Element Irregular Channel
Method Manning's Formula
Scive For Water Elevation
Input Data
Channel Slope 0.009000 ft/ft
Elevation range: 6,008.40 ft to 6,011.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 6,011.00 0.00 69.00 0.023
0.00 6,009.52

19.00 6,009.18

19.00 6,008.40

69.00 6,010.16
Discharge 80.00 cfs
Results
Wwitd. Mannings Coefficient 0.023
Water Surface Elevation 6,009.55 ft
Flow Area 22.80 ft=
Wetied Perimeter 52.62 it
Top Width 51.79 ft
Height 1.15 ft
Critical Depth 6,009.53 ft
Critical Slope 0.010483 ft/ft
Velocity 3.51 ft/s
Velocity Head 0.19 ft
Specific Energy 6,009.75 ft
Froude Number 0.93
Flow is subcritical.

03" Fleohy N
10/07/08 FlowMaster v5.13

10:40:36 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



10/07/28

Cross Section Kiowa & Nevada

Cross Section for Irregular Channel

Project Description

Project File ¢ \haestadfmw\cros@nev.fm2
Worksheet Cross Section 3

Flow Element trregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.023
Channel Slope 0.002000 ft/t
Water Surface Elevation 6,009.55 ft
Discharge 80.00 cfs
6011.0¢
6010.5
6010.0 //
3
' N
8 6009.5p= = =l
= \
>
K
o+ \
6009.0 / pd
6008.5 //
6008.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Station (ft)

10:40:42 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.13
Page 1 of 1



Intersection of Kiowa & Nevada
Worksheet for Irregular Channel
wio Boulbig STORM PRARD

S yerd
Project Description
Project File g:\haestadifmw\cros@nev.fm2
Worksheet Cross Section 3
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.009000 fi/ft
Elevation range: 6,008.40 ft fo 6,011.00 ft.
Station (ft) Elevation (it) Start Station End Station
0.00 6,011.00 0.00 69.00
0.00 6,009.52

19.00 6,009.18

19.00 6,008.40

§9.00 6,010.16
Discharge 60.00 cfs
Resulis
Wid. Mannings Coefficient 0.023
Water Surface Elevation 6,009.48 ft
Flow Area 18.31 fiz
Wetted Perimeter 46.86 ft
Top Width 46.086 ft
Height 1.086 ft
Critical Depth 6,009.43 ft
Critical Slope 0.010813 ft/ft
Velocity 3.28 ft/s
Velocity Head 0.17 ft
Specific Energy 6,009.63 ft
Froude Number 0.92
Flow is subcritical.

NO FLOOWA (:-;.l
10/07/98
10:42:19 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 {203) 755-1666

Roughness

0.023

FlowMaster v5.13
Page 1 of 1



10/07/98

Cross Section Kiowa & Nevada
Cross Section for Irregular Channel

Project Description

Project File g:\haestadfimwicros@nev.fm2
Worksheet Cross Section 3

Flow Element irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.023
Channel Slope 0.002000 ft/ft
Water Surface Elevation 6,009.46 ft
Discharge 60.00 cfs
6011.0p
6010.5
6010.0 //
g
c
2 6009.5
% \ -
m \
6009.0 / pd
6008.5 //
6008.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Station (ft)

10:42:31 AM

Haestad Methods, Inc. 37 Brookside Read  Waterbury, CT 06708  (203) 755-16866

FlowMaster v5.13
Page 1 of 1



Intersection of Kiowa & Nevada
Worksheet for Irregular Channel

WO BowlDed, STORst DA

/09 \,en-’ﬂ'—
Project Description
Project File q\haestad\fmw\cros@nev.fmz2
Worksheet Cross Section 3
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.009000 fi/ft
Efevation range: 6,008.40 ft to 6,011.00 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 6,011.00 0.00 69.00
0.00 6,009.52

19.00 6,009.18

19.00 6,008.40

€9.00 6,010.18
Discharge 112.00 cfs
Resulfs
witd. Mannings Coefficient 0.023
Water Surface Elevation 6,009.66 fi
Flow Area 28.56 ft
Wetted Perimeter 55.80 ft
Top Width 54.86 ft
Height 1.26 ft
Critical Depth 6,009.65 ft
Critical Slope 0.009877 ft/ft
Velocity 3.92 /s
Velocity Head 0.24 ft
Specific Energy 6,009.90 ft
Froude Number 0.96

Flow is subcritical.

10/07/98
10:42:45 AM

. 1'-\' FLOOD N (:‘

Haestad Methads, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness

0.023

FlowMaster v5.13
Page 1 of 1



Cross Section Kiowa & Nevada

Cross Secticn for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

g \haestad\fmwicros@nev.fm?2
Cross Section 3

Irregular Channel

Manning's Formula

Water Elevation

Section Data

10/07/98

Wid. Mannings Coefficient 0.023
Channel Slope 0.009000 ft/ft
Water Surface Elevation 6,009.66 t
Discharge 112.00 cfs
6011.0p
6010.5
6010.0
€ =
_ =
o 6009.5"\
@
>
o
2 \

6009.0 /
6008.5 //
6008.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0
Station (ft)

10:42:49 AM

Haestad Metheds, Inc.

37 Brookside Road Waterbury, CT 08708

(203) 755-1666

70.0

FlowMaster v5.13
Page 1 of 1



Intersection Tejon & Colorado
Worksheet for [rregular Channel
W) Boutbee Sroem DFaU

NERE
Project Description
Project File g:\hasstadffmwicros@nev.fm?2
Workshest Cross Section 2
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.009000 ft/ft
Elevation range: 6,000.44 ft to 6,004.00 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 8,004.00 0.00 48.00
0.00 6,001.64

15.00 6,000.95

15.00 6,000.44

48.00 6,001.88
Discharge 44.20 cfs
Results
Witd. Mannings Coefficient 0.023
Water Surface Elevation 6,001.41 ft
Flow Area 13.27 ft
Wetted Perimeter 33.14 ft
Top Width 32.60 ft
Height 0.97 ft
Critical Depth 6,001.38 ft
Critical Slope 0.0107486 ft/ft
Velocity 3.33 ftfs
Velocity Head 0.17 ft
Specific Energy 6,001.58 ft
Froude Number 0.92

Flow is subcritical.

10/07/98
10:44:15 AM

NG FLOOD%N(:(

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1606

Roughness

0.023

FlowMaster v5.13
Page 1 of 1



Cross Section Colorado & Tejon
Cross Section for lrregular Channel

Project Description

Project File g:\haestadfmwicros@nev.fm?2
Worksheet Cross Section 2

Flow Element Irreqular Channel

Method Manning's Formula

Sclve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.023
Channe! Slope 0.0092000 ft/ft
Water Surface Elevation 8,001.41 ft
Discharge 44.20 cfs

6003.5

6003.0

6002.5

6002.0

Elevation (ft)

8001.5 \

FlowMaster v5.13

= //
\ A
6001.0 - —
6000.5 //
6000.0
0.0 50 100 150 20.0 250 30.0 350 40.0 450 50.0
Station (ff)
10/07/88
(203) 755-1666

10:44;20 AM Haestad Methods, Inc. 37 Brookside Road ‘\Waterbury, CT 068708

Page 1 of 1



Intersection Tejon & Colorado
Worksheet for Irregular Channel
w) Bovider. stovve DEAD

100 \{Ep’—\(d.
Project Description
Project File g:\haestad\fmw\cros@nev.fm2
Worksheet Cross Section 2
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.009000 ft/it
Elevation range: 6,000.44 ft to 6,004.00 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 6,004.00 0.00 48.00
0.00 6,001.64

15.00 6,000.95

15.00 6,000.44

48.00 6,001.86
Discharge 106.90 cfs
Results
Wid. Mannings Coefficient 0.023
Water Surface Elevation 6,001.72 ft
Flow Area 25.59 ft?
Wetted Perimeter 45,48 ft
Top Width 44.84 ft
Height 1.28 ft
Critical Depth 6,001.71 ft
Critical Slope 0.009510 ft/ft
Velocity 4.18 ft/'s
Velocity Head 0.27 ft
Specific Energy 6,002.00 ft
Froude Number 0.97
Flow is subcritical.

.08 FLoobiNg
10/07/98
10:44:34 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness

0.023

FlowMaster v5.13
Page 1 of 1



Cross Section Colorado & Tejon
Cross Section for Irregular Channel

Project Description

Project File g:\haestad\fmw\cros@nev.fm2
Worksheet Cross Section 2

Flow Element trreqular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

10/07/98

Wid. Mannings Coefficient 0.023
Channel Slope {.009000 ft/ft
Water Surface Elevation 6,001.72 ft
Discharge 106.90 cfs
6004 .0p
6003.5
6003.0
6002.5
€
c
2 6002.0
@
-3
K =z
. ™~ = //
6001.5 \\ /
6001.0 \\ //
6000.5 //
6000.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

Station (ft)

10:44:38 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

{203) 755-1666

FlowMaster v5.13
Page 1 of 1



Intersection Tejon & Colorado
Worksheet for Irregular Channel

wWfOo Bovcnel  STuewm DEAIN

Project Description

Project File g Vhaestadimwicros@nev.fm?2
Worksheet Cross Section 2
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Siope 0.008000 ft/it
Elevation range: 6,000.44 ft to 6,004.00 ft.
Station (ft) Elevation (ft) Start Station
0.00 6,004.00 0.00
0.00 8,001.64

15.00 6,000.95

15.00 6,000.44

48.00 6,001.86
Discharge 70.00 cfs
Results
Witd. Mannings Coefficient 0.023
Water Surface Elevation 6,001.57 fi
Flow Area 18.88 t*
Wetted Perimeter 40.14 ft
Top Width 39.59 ft
Height 1.13 ft
Critical Depth 8,001.55 ft
Critical Slope 0.010122 ftfit
Velocity 371 ft/s
Velocity Head 0.21 ft
Specific Energy 8,001.78 ft
Froude Number 0.95

Flow is subcritical.

10/07/98

S'qaf“ﬁfﬂ-

End Station
48.00

NO FLoobqu

10:44:53 AM Haestad Methods, Inc, 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness

0.023

FlowMaster v5.13
Page 1 of 1



10/07/98

Cross Section Colorado & Tejon
Cross Section for Irregular Channel

Project Description

Project File g:\haestad\fmw\cros@nev.im2
Worksheet Cross Section 2

Flow Element [rregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.023
Channel Slope 0.009000 ft/it
Water Surface Elevation 6,001.57 ft
Discharge 70.00 cfs
6004 .0p
B003.5
6003.0
6002.5
3
c
8 6002.0
o
E /O
W \\ L //
e \\ /
6001.0 \\ -~ =
6000.5 //
6000.0
0.0 50 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

Station (ft)

10:44:57 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowlMaster v5.13
Page 1 of 1



Intersection Tejon & Colorado
Waorksheet for Irregular Channel
WO Boveber Srorm DREaged
{00 s ERL

Project Description

Project File g:\haestad\fmwicros@nev.fm2
Worksheet Cross Section 2

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope
Elevation range: 8,

0.009000 ft/ft
000.44 ft to 6,004.00 ft.

Station (ft) Elevation (ft} Start Station End Station
0.00 6,004.00 0.00 48.00
0.00 6,001.64
15.00 6,000.95
15.00 6,000.44
48.00 6,001.86
Discharge 135.00 cfs
Resulis
Wid. Mannings Coefficient 0.023
Water Surface Elevation 6,001.82 ft
Flow Area 30.03 ft2
_Wetted Perimeter 47.82 ft
Top Width 47.09 ft
Height 1.38 ft
Critical Depth 6,001.82 ft
Critical Slope 0.009153 ftft
Velocity 4.49 ft/s
Velocity Head 0.31 ft
Specific Energy 6,002.13 ft
Froude Number 0.99

Flow is subcritical.

10/07/98
10:45:10 AM

BT FLoopsy f

Haestad Methods, Inc. 37 Brockside Road  Waterbury, CT 06708  (203) 755-1666

Roughness

0.023

FlowMaster v5.13
Page 1 of 1



Cross Section Colorado & Tejon
Craoss Section for Irregular Channel

Project Description

Project File g:haestadifmw\cros@nev.fm2
Worksheet Cross Section 2

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.023
Channel Slope 0.002000 ft/it
Water Surface Elevation 6,001.82 ft
Discharge 135.00 cfs
6004.0p
6003.5
6003.0
8002.5
S
c
.g 6002.0
g = o)
g = /
B \ B /
6001.5 \\ /,
6001.0 \\ //
6000.5 //
6000.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
Station (ft)
10/07/98 FlowMaster v5.13
10:45:14 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Paga 1 of 1



Intersection of Nevada & Colorado
Worksheet for Irregular Channel
\.L}/ BOULDER— Srorm DRA”\)

5 yerke
Project Description
Project File g:\haestad\fmw\cros@nev.fm2
Worksheet Cross Sections
Flow Element Irregular Channel
Methed Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.009000 fi/ft
Elevation range: 5,999.43 fi to 6,004.00 ft.
Station (ft) Elevation (ft} Start Station End Station Roughness
0.00 6,004.00 0.00 72.1 0.023
0.00 6,000.28
10.52 5,999.97
10.52 5,099.43
72.11 6,000.82
Discharge 63.00 cfs
Results
Witd. Mannings Coefficient 0.023
Water Surface Elevation 6,000.32 ft
Flow Area 19.41 ft2
Wetted Perimeter 50.38 ft
Top Width 49.79 ft
Height 0.89 ft
Critical Depth 6,000.29 ft
Critical Slope 0.010870 ftfit
Velocity 3.25 ft/s
Velocity Head 0.16 ft
Specific Energy 6,000.48 ft
Froude Number ’ 0.92
Flow is subcritical.
]
o OH  FrLoob Ny
10/07/98 FlowMaster v5.13

10:47:33 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of i



Cross Section Colorado & Nevada
Cross Section for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method

Solve For

g\haestadifmwicros@nev.fm2
Cross Sections

Irregular Channel

Manning's Formula

Water Elevation

Section Data

FlowMaster v5.13

Wid. Mannings Coefficient 0.023
Channel Slope 0.008000 ft/ft
Water Surface Elevation 6,000.32 ft
Discharge 63.00 cfs
6004.0p
B8003.5
6003.0
6002.5
6002.0
£
oy
.g 6001.5
@
>
0
w 6001.0
//@
6000.5 et
z —
el
6000.0 //
: 5999.5 //
5999.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0
Station (ft)
10/07/98
10:47:38 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708

(203) 755-1666

Page 1 of 1



Intersection of Nevada & Colorado
Worksheet for lrregular Channel

w/ Beviner §7efm pem, nd

JBO\{E Ple
Project Description
Project File g:\haestad\fmwl\cros@nev.fmz2
Worksheet Cross Sections
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.009000 ft/ft
Elevation range: 5,999.43 it to 6,004.00 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 6,004.00 0.00 7211
0.00 6,000.28

10.52 5,999.97

10.52 5,999.43

72.11 6,000.82
Discharge 125.00 cfs
Results
Witd. Mannings Coefficient 0.023
Water Surface Elevation 6,000.54 ft
Flow Area 31.48 ft?
Wetted Perimeter 60.38 ft
Top Width 58.57 f
Height 1.11 ft
Critical Depth 6,000.52 ft
Critical Slope 0.009765 ft/t
Valocity 3.97 ft/s
Velocity Head 0.24 ft
Specific Energy 6,000.78 ft
Froude Number 0.96
Flow is subcritical.

2 CLOOD‘N(:]
10/07/98
10:47:55 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 (203) 755-1666

Roughness
0.023

FlowlMaster v5.13
Page 1 of 1



Cross Section Colorado & Nevada
Cross Section for Irregular Channel

Project Description

Project File g \haestad\imwicros@nev.fm2
Worksheet Cross Sections

Fiow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

FlowMaster v5.13

Witd. Mannings Coefficient 0.023
Channei Slope 0.009000 ft/ft
Water Surface Elevation 6,000.54 ft
Discharge 125.00 cfs
6004 .0p
6003.5
6003.0
6002.5
6002.0
)
o
0 6001.5
o
>
0
w 6001.0
//@
6000.5 =2 /z
6000.0 =
000 //
5999.5 //
5999.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0
Station (ft)
10/07/98
10:48:00 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 (203) 755-1666

Page 1 of 1



Intersection of Nevada & Colorado
Worksheet for liregular Channel

W/o Boued B STORM PEAL)
SyEAR-

Project Description

Project File g \haestad\ffmwicros@nev.fm2
Worksheet Cross Sections
Flow Element lrregular Channel
Method Manning's Formula
Solve For Water Elevation
input Data
Channel Slope 0.009000 fi/ft
Elevation range: 5,999.43 ft to 6,004.00 ft.
Station (ff) Elevation (ft) Start Station End Station
0.00 6,004.00 0.00 72.11
0.00 6,000.28

10.52 5,999.97

10.52 5,899.43

72.11 6,000.82
Discharge 97.00 cfs
Results
Wid. Mannings Coefficient 0.023
Water Surface Elevation 6,000.45 ft
Flow Area 26.29 t?
Wetted Perimeter 56.30 ft
Top Width 55.57 ft
Height 1.02 ft
Critical Depth 6,000.43 ft
Critical Slope 0.010153 ft/ft
Velocity 3.69 ft/s
Velocity Head 0.21 ft
Specific Energy 6,000.66 ft
Froude Number 0.95

Flow is subcritical.

10/07/98

10:48:16 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 ({203) 755-1666

-17' FL%D!N(T‘

Roughness

0.023

FlowMaster v5.13
Page 1 of 1



Cross Section Colorado & Nevada
Cross Section for Irregular Channel

Project Description

Project File g \haestadifmw\cros@nev.fm?2
Worksheet Cross Sections

Flow Element Irregular Channet

Method Manning's Formula

Solve For Water Elevation

Section Data

FlowMaster v5.13

Wid. Mannings Coefficient 0.023
Channel Slope 0.002000 ft/ft
Water Surface Elevation 6,000.45 ft
Discharge 97.00 cfs
6004.0p
6003.5
6003.0
6002.5
6002.0
g
|y
._g 6001.5
©
>
2
W 6001.0
/.-9
6000.5 ya —]
= —
el
6000.0 //
5999.5 //
5999.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0
Station (ft)
10/07/98
10:48:22 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Page 1 of 1



Intersection of Nevada & Colorado
Worksheet for Irregular Channel

Ud[O Bourpgf  STORm DRANN

(0 yen
Project Description
Project File g:\haestad\fmwicros@nev.fm2
Worksheet Cross Sections
Flow Element lrregular Channel
Method Manning's Formula
Sclve For Water Elevation
Input Data
Channel Slope 0.009000 ft/ft
Elevation range: 5,999.43 ft to 6,004.00 ft.
Station (ff) Elevation (ft) Start Station End Station
0.00 6,004.00 0.00 72.11
0.00 6,000.28

10.52 5,999.97

10.52 5,999.43

72.11 6,000.82
Discharge 157.00 cfs
Results
Wid. Mannings Coefficient 0.023
Water Surface Elevation 6,000.63 ft
Flow Area 37.08 ft*
Wetted Perimeter 64.49 ft
Top Width 63.58 ft
Height 1.20 ft
Critical Depth 6,000.62 ft
Critical Slope 0.009435 fifft
Velocity 4.24 ft/s
Velocify Head 0.28 fi
Specific Energy 6,000.91 ft
Froude Number 0.98
Flow is subcritical.

.35 FLoodg
10/07/98
10:48:40 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness

0.023

FlowMaster v5.13
Page 1 oi 1



Cross Section Colorado & Nevada
Cross Section for Irregular Channel

Project Description

Project File g:\haestad\fimw\cros@nev.fm2
Worksheet Cross Sections

Flow Element Irreqular Channel

Method Manning's Formula

Solve For VWater Elevation

Section Data

FlowMaster v5.13

Wid. Mannings Coefficient 0.023
Channel Slope 0.009000 ft/ft
Water Surface Elevation 6,000.63 ft
Discharge 157.00 cfs
6004.0p
6003.5
6003.0
6002.5
6002.0
€
c
2 6001.5
©
>
o
w 6001.0
-y
= "
6000.5} = //
//
e
6000.0
//
5999.5 |
5999.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0
Station (ft)
10/07/98
10:48:44 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 (203} 755-1666

Page 1 of 1






FLOW CALCULATIONS FOR
5 YEAR STORM
V]
1 ra /
i |/
_J g { ' D10-R
, | ™, (3 CFS)
i
] 24" PIRE L
| N
bole ) 5" PIPE
- T WPPENY 2 PRE() ,
L N — e RE
(B CFE) 2 TEE2 TEE 1 _J

|

PLATTE STREET
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|
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To FREY el g ’ D I
_#I T | [W TE{JOer ’
/ N , 30" PIPE 7
J | |
22 D-10R —\ [ /@J
" stregr FLOW SN
T NEXT BASIN
22078

Froject Title: Flatte & Tejon
c\haestad\stmciplatte.stm
10/29/68 11:29:05 AM

Nolie & Associates
(203) 755-1666

© Haestad Methcds, Inc. 37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer: Notte and Associates Inc.
StormCAD v1.5 [158]
Page 1 of 1



Label; 22' D-
Rim: 6,018,751t
Sump: 5,013.24 ft

10-R Lgbel. TEE 3

: Lahel: 8 B-10-R {2}
Rim:6,016.71 1  Rim: 6,019.02 f
Sump: 6,013.54 1t Sump: 6,013.68 ft

Label: 8" D-10-R (2)
Sump: 6,014.35 ft

Label. TEE 2
Rim: 6,017.77 it
Sump: 6,014.60 1t

label: TEE 1
Rim: 6,018.04 ft

Label: ' D-10
Rim; 6,020.40

-R
ft

Sump:6014.87f  Sump:6016.48f g p21.00
== — £,020.00
e —— I 6,015.00
e 5,018.00
; e - 6,017.00
. T . — T_’—L £016.00
/ f _\_____d \‘\_ 6,015.00
— -’/ — /'/ — \\ Y 6,014.00
T ' it 6,013.00
0+00 / 0+50 ,f/ 1400 / 1450 2450 \‘x 3400 2450
{ \
iabeli 30" PIPE (2) Labet, 30" PIPE @ " abei: 30" PIPE “Label: 30" PIPE () Labe!: 15" PIPE

Up Invert: 8,013.54 ft
Dn Invert: 6,013.24 f
Length: 60.00
Size: 30 inch

Project Title: Platie & Tejon
c:\haestadistmciplatte.stm
10/29/98 11:25:24 AM

Lahel; 30" PIPE (3)
Up invert: 6,013.68 ft
Dn Invert: 6,013.54 ft
Length: 28.50 it
Size: 30 inch

Up Invert: 8,014.35 ft
Dn Invert: 6,013.68 ft
Length: 88.50 it
Size: 30 inch

@& Maestad Methods, Inc.

Up Invert: 6,014.60 ft
Dn Invert: 6,014.35 ft
Length: 43.00
Size: 30 inch

Nolte & Associates
37 Brookside Read Waterbury, CT 06708 USA  (203) 755-166€

Up invert: 6,014.87 1t
Dn Invert: 6,014.60 ft
Length: 60.50 1t
Size: 30 inch

Up Invert; 6,016.48 ft
Dn Invert; 6,016.29 ft
Length: 39.50 ft
Size: 15 inch

Elevation it

Project Engineer: Nolte and Associates inc.

StormCAD v1.5 [158]
Page 1 of 1



Up Invert: 8,013.

Label: 22 D-10-R Label: TEE 3 Label; 8 D-10-R (2) Label: & D-10R (2 : -
Rim:6.018.75 RGO Rm 6019021 oy T2 e g,
Sump: 6,013.24 f Sump:6,013.54f  Sump:6,013.68 Sump: 6,014.35 Sump: 6,014.60 f Sump: 6,015.51 071,00
p—— £,020.00
——— | 6,018.00
— _ 6,018.00
— LT | 6,017.00 Elevation f
- I — ’
RS S | | 6,016.00
)f / ey I 8,015.00
/ './ / I o A ! 6,014.00
e T MY R / / f 6,013.00
w0/ 0+50 1400 / 1450 [ a0 - 300
/ f Station f / ‘
Label: 30" PIPE (4 Label; 30" PIPE (3 Label: 30" PIPE (2) Label: 30" PIPE Label 24' PIPE
: Up Invert: 8,013.(68) fi Up Invert; 6,014.&5 i Up Invert: 6,014.6%2 Bg ngg gg}g%%

54 it
Dninvert: 8,013.24 ft
Length; 50.00 1
Size: 30 inch

Project Title; Platte & Tejon
c\haestad\stmciplatte.stm
10/29/28 11:26:00 AM

Dn Invert; 6,013.54 ft
Length: 28.50 ft
Sizer 30inch

® Haestad Methods, inc.

Dn Invert; §,013.68 ft
Length: 86,30 fi
Size: 30 inch

Dn invert: 5,014.3
Length: 43.00 f
Size: 30inch

Length: 47.50 ft
Size: 24 inch

Project Engineer: Noite and Associates Inc.
StormCAD v1.5 [158]

Nolte & Associates
Page 1 of 1

37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666



Combined Pipe/Node Report

Pipe Upstream Downstreanli_ength tnlet Inlet tnlet | Total | Inlet Sec’cionCapacityAveragel.lpstreariDownstreansonstructe1Description

Node Node (ft) | Area c CA | CA Dischargg Size | (cfs) [|Velocity| Invert Invert Siope
{acres)[coefficien]{acres)(acres)| (cfs) {ft/s) [Elevation Elevation (ftHD)
) (1t

15" PIPE | & D-10-R |TEE1 39,50| 0.00 0.00| 0.00| 0.CO 0.00(15incH 4.48| 2.44(,016.48| 8,016.29} 0.004810
24" PIPE |8'D-10-R |TEE 2 47.50( 0.00 0.00% 0Q.00] 0.00 0.00j24inc 21.02) 2.55},015.51| 6,015.10| 0.008832
30" PIPE (FTEE 1 TEE 2 60.50] N/A N/A| N/AJ 0.00 N/A|30 inchy 27.40| 0.61|,014.87| 6,014.60( 0.004483
30" PIPE [TEE 2 8' D-10-R (43.00| N/A N/A| N/A| 0.00 N/A|30ineH 31.27| 2.24(.014.60| 6,014.35| 0.005814
30" PIPE (28' D-10-R (p5' D-10-R (286.50} 0.00 0.00| 0.00| 0.00 0.00|3Cinch 26.10| 3.87(,014.35| 6,013.88| 0.007746
30" PIPE (B8’ D-10-R (RTEE 3 28.50| 0.00 0.00| 0.00| 0.00 0.00(30incH 28.75 4.48(,013.88( 6,013.54| 0.004912

30" PIPE (#TEE 3 22' D-10-R[ 60.00| N/A N/A;  N/A| 0.00 N/A |30 inch 29.00| 4.48|,013.54| 6,013.24) 0.005000
Project Title: Platte & Tejon Project Engineer: Nolte and Associates Inc.
c\haestad\stme\platte.stm Nolte & Associates StarmCAD v1.5 [158]

10/20/08 11:28:13 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666 Page 1 of 1



DOT Report

Pipe -Node- | Inlet | inlet | Total | -Ground- | -HGL- -Slope- |-Section-F-Section{LengthiAverage Description
Upstream | Area | CA CA |Upstream | Upstream | Energy Pischarge Shape | (ft) [Velocity
Downstreanyacres)|(acres)|{acresDownstrearPownsirearfonstructedCapacity| Size (fi/s)
(i) () (ftft) (cfs)

15" PIPE |&' D-10-R | 0.00| 0.00| 0.00| 6,020.40| 6,018.81| 0.002386 3.00) Circular] 39.50| 2.44
TEE 1 6,020.20| 6,018.81| 0.004810 4.48(15 inch

24" PIPE (8'D-10-R | 0.00| 0.00f 0.00| 6,020.35] 6,018.87| 0.001251 8.00| Circular| 47.50§ 2.55
TEE 2 6,020.30| 6,018.81|0.008632| 21.02]24 inch

30" PIPE (pTEE 1 N/AL  N/A| 0.00| 8,020.20| 6,018.82] 0.000054 3.00| Gircular| 60.50( 0.61
TEE 2 6,020.30) 5,018.81)Q.004463| 27.40(30inch

30"PIPE |TEE 2 N/A| N/A| 0.00] 6,020.30| 6,018.84] 0.000719| 11.00(Circular| 43.00| 2.24
8' D-10-R (g 6,020.12( 6,018.81| 0.005814| 31.27(30Qinch

30" PIPE (p8' D-10-R (P 0.00] 0.00| 0.00| §,020.12 6,018.58! 0.002148 16.00} Circular| B6.50 3.87
8' D-10-R (P 6,019.02| 6,018.39] 0.007746 36.10| 30 inch

30" PIPE (36 D-10-R (2 0.00| 0.00) 0.00| 6,019.02| 6,018.08|0.002877| 2200|Circulary28.50| 4.48
TEE 3 6,018.87{ &,018.00| £.004912 28.75{30 inch

30" PIPE (#TEE 3 N/a|  N/al 0.00| 6,018.87| 6,018.17|0.002877,  22.00(Circular| 60.00%  4.48
22' D-10-R 6,018.75| 6,018.00| 0.005000| 2€.00}30 inch

Project Title: Platte & Tejon
cihaestad\stmciplatte. stm
10/29/98 11:26:21 AM

® Haestad Methaods, Inc.

37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666

Nelte & Associates

Project Engineer: Nelte and Associates Inc.
StormCAD v1.5 [158]
Page 1 of 1



Watershed Information

Detailed Report for 6' D-10-R

No watershed data entered for this inlet.

Flows

Total Discharge 3.00 cfs Known Flow 3.00 cfs
Upstream Additional + Carryover 0.00 cfs Total Watershed {CIA) 0.00 cfs
Carryover 0.00 cfs Additicnal Flow 0.00 cfs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres Inlet CA 0.00 acres
External CA 0.00 acres

Flow Times

System Flow Time 0.00 min Upstream Flow Time 0.00 min
Inlet TC .00 min External TC 0.00 min
Elevations

HGL In 6,019.00 ft HGL Out 6,018,891 f
Ground Elevation 6,020.40 ft Rim Elevation 6,020.40 ft
Sump Elevation 6,016.48 ft

Other Properties

X 3,192,839.11 ft Y 1,366,831.34 fi
Velacity 2.44 ft/s Headloss 0.09 ft
Headloss Coefficient 1.00 Station 3+18 it
External Flow 0.00 ofs

Project Title: Platte & Tejon
ciihaestadistmciplatte.stm
106/29/08 11:26:29 AM

Nolte & Associates
©® Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1666

Project Enginger: Nolte and Associates Inc.

StormCAD v1.5 [158]
Page 1



Watershed Information

No watershed data entered for this inlet.

Detailed Report for 6' D-10-R (2)

Flows

Total Discharge 22.00 cfs Known Flow 11.00 cfs
Upstream Additional + Carryover 8.00 cfs Total Watershed (CIA) 0.00 cfs
Carryover 0.00 cfs Additional Flow 3.00 cfs
\Watershed Data

Systern Intensity 0.00 infhr Upstream CA 0.0Q acres
Total CA 0.00 acres Intet CA 0.00 acres
External CA 0.0C acres

Flow Times

Systern Flow Time 2.61 min Upstream Flow Time 2.61 min
Inlet TC 0.00 min External TC 0.00 min
Elevations

HMGL In 6,018.39 ft HGL Cut 6,018.08 fi
Ground Elevalion 5,019.02 ft Rim Elevation 6,019.02 ft
Sump Elevation 6,013.68 f

Other Properties

X 3,192,740.17 ft Y 1,366,708.27 ft
Velocity 448 fifs Headloss 0.31 ft
Headiess Coefficient 1.00 Station 0+89 ft
External Flow 0.00 cfs

Project Title: Platte & Tejon
c:\haestad\stmciplatte. stm
10/28/98 11:26:28 AM

© Haestad Methods, Inc.

Nolte & Associates

a7 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666

Project Engineger: Nolte and Associates Inc.

StormCAD v1.5 [158]
Page 2



Watershed Information

No watershed data entered for this inlet.

Detailed Report for 8' D-10-R

Flows

Total Discharge 8.00 cfs Known Flow 8.00 cfs
Upstream Additional + Carryover 0.00 cfs Total Watarshed (CIA) 0.00 cfs
Carryover 0.00 cfs Additional Flow 0.00 cfs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres Inlet CA 0.00 acres
External CA 0.00 acres

Flow Times

System Flow Time 0.00 min Upstream Flow Time 0.00 min
Inlet TC 0.00 min External TC 0.00 min
Elevations

HGL In 6,018.97 ft HGL Cut 6,018.87 ft
Ground Elevation | 6,020.35 ft Rim Elevation 6,020.35 ft
Sump Elevation 6,015.51 ft

Qther Properiies

X 3,192,77499 ft Y 1,366,840.65 it
Velocity 2.55 fis Heedloss .10 ft
Headloss Coefficient 1.00 Station 2+66 ft
External Flow 0.60 cfs

Project Title: Platte & Tejon
ciihaestadistme\platte. stm
10/29/98 11:26:29 AM

© Haestad Methods, Inc.

Nolte & Associates

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Nolte and Associates Inc.

StormCAD v1.5 [158]
Page 3



Watershed Information

Detailed Report for 8’ D-10-R (2)

No watershed data entered for this inlet.

Flows

Total Discharge 18.00 cfs Known Flow 11.00 ofs
Upstream Additional + Carryover 0.00 cfs Total Watershed (CIA) 0.00 cfs
Carryover 0.00 cfs Additional Flow 8.00 cfs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 000 acres Inlet CA 0.00 acres
Exiernat CA 0.00 acres

Flow Times

System Flow Time 2.24 min Upstream Flow Time 2.24 min
Inlet TC 0.00 min External TC D.00 min
Elevations

HGL In 6,018.87 ft HGL Out G,018.58 ft
Ground Elevation 6,020.12 ft Rim Elevation 6,020.12 ft
Sump Elevation 6,014.35 ft

Cther Properties

X 3,192,733.27 ft Y 1,366,794.45 ft
Velocity 3.87 fi/s Hezdloss 0.23 ft
Headloss Coefficient 1.00 Station 1+75 fi
External Flow Q.00 cfs

Project Title: Platte & Tejon
cihaestadistmc\piatie.stm
10/28/98 11:26:29 AM
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Section Material: Concrete
Section Shape: Circular
Section Size: 15 inch

Number Sections: 1

Detailed Report for Pipe 15" PIPE

Pipe

Dischasge 3.00 cfs Capacity 4.48 cfs
Mannings Ceefficient 0.013 Hydraulic Drop 0.09 ft

Length 39.50 ft Energy Slope 0.002386 fi/ft
Constructed Slope 0.004810 fi/ft Upstream Velocity 2.44 ii/s
Upstream Flow Time 0.00 min Average Velocity 2.44 fiis

Pipe Flow Time 0.27 min Downstream Velocity 2.44 ftis
System Flow Time 0.27 min

Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
(1) () (1) (f i () (ft)

Upstream 6,016.48 6,020.40 6,017.73 2.67 2.43 6,018.91 6,019.00
Downstream 6,016.29 6,020.20 6,017.54 2.66 2.52 8,018.81 6,018.91

Message List

Profile: Pressure profile.
tnformation: Surcharged condition
Violation: does not meet minimum cover constraint at downstream end

Project Title: Platte & Tejon
c\haestadistmciplatie.stm
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Detailed Report for 22' D-10-R

Flows
Total Dischargs 22.00 cfs Known Flow cfs
Upstream Additional + Carryover 11.00 cfs Total Watershed (CIA} cfs

Watershed Data

System Intensity 0.00 in/hr Upstream CA acres
Total CA 0.00 acres

Flow Times

Systemn Flow Time 2.94 min Upstream Flow Time min

Elevations

HGL In 6,018.00 ft HGL Out 6,078.00 ft
Ground Elevation 6,018.75 f Rim Elevation 6,018.75 ft
Sump Elevation 6,013.24 ft

Other Properies

X 3,192,766.37 ft Y 1,366,646.21 #1
Velocity 0.00 fifs Headloss ft
Headloss Ceefficient 0.00 Station ft
External Flow 0.00 cfs

Message List

Information: Known flow propagated from upstream junctions

Project Title: Platie & Tejon
cihaestad\stmcipiatie.stm
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Section Material: Concrete
Section Shape: Circular
Section Size: 24 inch

Number Sections: 1

Detailed Report for Pipe 24" PIPE

Pipe

Discharge 8.00 ofs Capacity 21.02 cfs
Mannings Coefficient 0.013 Hydrautic Drop 0.06 ft
Length 47.50 ft Energy Slope 0.001251 /it
Constructed Slope 0.008632 fuft Upsiream Velccity 2.55 ft/s
Upstream Flow Time 0.00 min Average Velocily 2.55 ft/s

Pipe Flow Time 0.31 min Downstream Velocity 2.55 fi/s
System Flow Time 0.31 min

Grade Elevations
Lccation Invert | Ground Crown Cover Depth HGL EGL
(ft} {ft) (ft) {ft) (7 {ft) {ft)

Upstream *6,015.51 §,0620.35 6,017.51 2.84 3.36 6,018.87 6,018.97
Downstream 6,015.10 6,020.30 6,017.10 3.20 3.7 6,018.81 6,018.91

Message List

Profile: Pressure profile.
Information: Surcharged condition
Violation: does not mest minimum cover constraint at downstream end

Project Title: Platte & Tejon
ciihaestadistmciplatte.stm
10/29/28 11:26:30 AM
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Saction Material; Concrete
Section Shape: Circular
Section Size: 30 inch
Number Seciions: 1

Detailed Report for Pipe 30" PIPE (2)

Pipe

Discharge 49.00 cfs Capacity 36.10 cfs
Mannings Coefficient 0.013 Hydraulic Drop 0.9 ft

Length 86.50 ft Energy Slope 0.002146 ft/f
Constructed Slope 0.007748 ft/ft Upstream Velocity 3.87 /s
Upstream Flow Time 2.24 min Average Velocity 3.87 ftfs

Pipe Flow Time 0.37 min Dewnstream Velocity 3.87 fi/s
System Flow Time 2.81 min

Grade Elevations
Location invert Groung Crown Cover Depth HGL EGL
{tH) (i {ft) (ft) (it} () {ft}

Upstream 6,014.35 §,020.12 6,016.85 3.27 4.23 6,018.58 6,018.81
Downstream 6,013.68 6,01¢.02 6,016.18 2.84 4.71 6,018.38 6,098.63

Message List

Profile: Pressure profile.

Information:; Surcharged condition
Violation: does not meet minimum cover constraing at downstream end

Project Title: Platte & Tejon
c\haestadistrc\platte. stm
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Section Material: Concrete
Section Shape: Circular
Saction Size: 30 inch
Number Sections: 1

Detailed Report for Pipe 30" PIPE

Pipe

Discharge 11.00 cfs Capacity 31.27 cfs

Mannings Coefficient 0.013 Hydraufic Drop 0.03 ft

Length 43.00 ft Energy Slope 0.000719 ftft

Constructed Slope 0.005814 ft/t Upstream Velocity 2.24 fiis

Upstreamn Flow Time 1.82 min Average Velocity 2.24 fifs

Pipe Flow Time 0.32 min Downstream Velocity 224 ft/s

Systemn Flaw Time 2.24 min

Grade Elevations
Location Invert Ground Crown Gover Depth HGL EGL
{f1) (@ (ft) (i) (ft) iy (ft}

Upstream 6,014.6C 6,020.30 6,017.1C 3.20 424 6,018.84 6,018.82
Downstream 8,014.35 6,020.12 6,016.85 3.27 4.458 6,018.81 6,018.89

Message List

Profile: Pressure profile.

Information: Surcharged condition
Violation; does not meet minimum cover constraint at downstream end

Project Title: Platte & Tejon
chhaestadistmc\platte, stm
10/29/98 11:26:30 AM
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Section Material: Concrete
Section Shape: Circular
Section Size: 30 inch

Number Sections: 1

Detailed Report for Pipe 30" PIPE (3)

Pipe

Discharge 22.00 cfs Capacity 28,75 cfs
Mannings Coefficient 0.013 Hydraulic Drop 0.08 ft

Length 28,50 ft Energy Slope 0.002877 fi/it
Constructed Slope 0.004812 ftfft Upstream Velocity 4.48 iifs
Upstream Flow Time 2.61 min Average Velocity 4,48 ft/s

Pipe Flow Time 0.11 min Downstream Velocity 4,48 fis
System Flow Time 2.72 min

Grade Elevations
Location invert Ground Crown Cover Depth HGL EGL
(ft) () (ft) (ft) (it (i) (ft)

Upstream 6,013.68 6,019.02 8,016.18 2.84 4.40 6,018.08 5,018.39
Downstream 6,013.54 6,018.87 6,016.04 2.83 4.48 6,018.00 6,018.31

Message List

Profile: Pressure profile.
Information; Surcharged condition
Violation: does ndt meet minimum cover constraint at downstream end

Project Title: Platte & Tejon
chaestad\stmeiplatte. stm
10/29/28 11:26:30 AM
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Saction Material: Concrete
Section Shape: Circular
Section Size: 30 inch
Number Sections: 1

Detailed Report for Pipe 30" PIPE (5)

Pipe

Discharge 3.00 ofs Capacity 27.40 cfs

Mannings Coefficient 0.013 Hydraulic Drop 0.32e-2 ft

Length 60.50 ft Energy Slope 0.000054 fyft

Constructed Slcpe 0.004463 ftft Upstream Velocity 0.61 ft/'s

Upstream Flow Time 0.27 min Average Velocity 0.61 ft/'s

Pipe Flow Time 1.65 min Downstream Velocity 0.61 fi's

Systemi Flow Time 1.92 min

Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
() { () (f) (ft) () ()

Upstream 6,014.87 6,020.20 6,017.37 2.83 3.95 6,018.82 6,018.82
Downstream 6,014.60 6,020.30 6,.017.10 320 4.21 €,018.81 6,018.82

Message List

Profile: Pressure profile.

Information: Surcharged condition
Violation: does not meet minimum cover constraint at downsiream end

Project Titls: Platte & Tejon
ciihaestadistmciplatte.stm
10/29/98 11:28:31 AM
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Section Material: Concrete
Saction Shape: Circular
Section Size: 30 inch

Number Sections: 1

Detailed Report for Pipe 30" PIPE (4)

Pipe

Discharge 22.00 cfs Capacity 29.00 ofs

Mannings Coefficient 0.013 Hydraulic Drop 017 fi

Length 80.00 it Energy Slope 0.002877 ft/ft

Constructed Slope 0.005000 fift Upstream Velocity 4.48 fU/s

Upstream Fiow Time 2.72 min Average Velocity 4.48 fi/s

Pipe Flaw Time 0.22 min Downstream Velocity 4.48 fi/s

System Flow Time 2.94 min

Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
() (ft) {ft) {ft) () (M (0

Upstream 6,013.54 6,018.87 6,016.04 2.83 4,63 6,018.17 6,018.48
Downsiream 6,013.24 8,018.75 6,015.74 3.01 476 6,018.00] §,018.31

Message List

Profile: Pressure profile.
Information: Surcharged condition
Vialation: does not meet minimum cover constraint at downstream end

Project Title: Platte & Tejon
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Detailed Report for TEE 1

Flows

Total Discharge 3.00 cfs Known Flow 3.00 cfs
Upstream Additional + Carryover 0.00 cofs Total Watershed {(CIA) 0.00 cfs
Watershed Data

Systemn Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres

Flow Times

System Flow Time 0.27 min Upstream Flow Time 0.27 min
Elevations

HGL In 6,018.82 it HGL Out 6,018.62 ft
Ground Elevation 6,020.20 it Rim Elevation 6,018.04
Sump Elevation 6,014.87 ft

Other Properties

X 3,192,838.70 ft Y 1,368,791.70 ft
Velocity 0.61 f/s Headloss 0.01 1t
Headloss Ceefficient 1.C0 Station 2+79 ft
External Flow 0.00 cfs

Message List

Information: Known flow propagated from upstream junctions

Project Title: Platte & Tejon
cihaestad\stmciplatte . stm
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Detaiied Report for TEE 2

Flows
Total Discharge 11.00 cfs Known Flow 11.00 cfs
Upstream Additional + Carryover 0.00 cfs Total Watershed (CIA) 0.00 cfs

Watershed Data

System Intensity 0.0¢ in/hr Upstream CA 0.00 acres
Total CA 0.00 acres

Flow Times

System Flow Time 1.92 min Upstream Flow Time 1.92 min
Elevations

HGL In 6,018.81 ft HGL Qut 5,018.81 ft
Ground Elevation 6,020.30 ft Rim Eievation 6,017.77 ft
Sump Elevatian 6,014.60 ft

Other Properties

X ' 3,192,776.28 ft Y 1,366,783.31 ft
Velocity 2.24 fifs Headloss 0.08 it
Headloss Coefficient 1.00 Staticn 2+18 ft
Extermnal Flow 0.00 cfs

Message List

Information: The hydraulic grade exceeds the Rim/Ground elevatic
Information: Flooding condiion.
Information: Known flow propagated from upstream junctions.

Project Title: Platte & Tejon
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Detailed Report for TEE 3

Flows
Total Discharge 22.00 ¢fs Known Flow 11.00 cfs
Upstream Additional + Carryover 11.00 cfs Total Watershed (ClA) 0.00 cfs

Watershed Data

System Intensity 0.00 infhr Upstream CA 0.00 acres
Total CA 0.00 acres '

Flow Times

System Flow Time 2.72 min Upstream Flow Time 2.72 min
Elevations

HGL In 6,018.00 ft HMGL Out 6,018.00 ft
Ground Elevation 6,018.87 ft Rim Elevation 6,016.71 ft
Sump Elevation 6,012.54 ft

Other Properties

X 3,192,768.44 ft Y 1,356,706.20 ft
Velocity 448 fis Headloss 0.31 ft
Headloss Coefficient 1.00 Station 0+60 ft
External Flow 0.00 cfs

Message List

Information: The hydraulic grade exceeds the Rim/Ground elevatio
Information: Flooding condition.
Infarmation: Known flow propagated from upstream junctions.

Project Title: Plaite & Tejon
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Label: TEE 2
Rim: 6,011.90 #
Sump: 8,008.73

Labek 14' D-10-R
Rim: 6,014.84 it
Sumnp: 6,008.38 it

Label: TEE 1
Rim: 6,012.22 ft
Sump: §,009.05

Label: 8' D-10-R {2)
Rim: 601577 #
Sumy: 6,006.28 ft

Label: 6'D-10-R (2)
Rim: 8,014.96 ft
Sump: 6,011,041

_ 6,016.00
" M . 6,015.00
I 6,014.00
6.013.00
_ 601200
I P
e 6,011.00
N 6,010.00
U N
/ e 6,009.00
i ] 5
7 A 6,008.00
0+00 / 0+50 ’ 1+00 1+50 2+00 2+50 3+00
/ ! : 5
Stetion £ et 300 PIPE (3) Label: 45" PIPE

/

L.abel: 30" PIPE (2)
Up Invert: 6,008.73 ft
Dn Invert; 5,008.38 1t
tength: 71.00 i
Size: 30inch

Project Title: Bijou & Tejon
cihhaestadistmel\bjjou.stm
10/29/98 10:44:32 AM

Label; 30" PIPE

Up Inver; 6,008.05 ft
On Invert; 8,008.73 ft
Length: 64.00 ft
Size: 30inch

© Haestad Methods, Inc.

Up invert: 5,009.28 ft
B Invert; 5,000.05 f
Length; 47.50
Size: 30inch

Nolte & Associates
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Up Invert: 6,011.04 ft
Cn Invert: 6,010.70
Length; 69.00 ft
Size: 15inch
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Label; 14' D-10-R Label: TEE 2 Label: TEE 1 Label: 8' D-10-R

Rim: 6,014.84 i Rim; 6,011.90 Rim: 6,012.22 ft Rim: 6,015.75 f
Sump:’6,008.38 ft Sump: 6,008.73 ft Sump: 6,009.05 ft Sump: 6,010.91 ft
| 601600
| — 1] 6,015.00
T 6,014.00
o 5,013.00
_ = — 8,012.00 Elevation ft
e e I N 1 \ 1L o0
J )/ 6,010.00
‘ ./ | 1A 6,009.00
 ———— i \ 6,008.00

/
0+00 . 0+20 0+40 0+60 0+80 / 1400 1+20 1+40 1+60 \‘I+80 2+00

! f Setont Label: 24" PIPE (2)

Label: 30" PIPE (2 / abel; 24"

Up Invert: 6,008.(7% ft Label: 30" PIPE Up Invert: 6,010.91 ft

Dn Invert; 6,008.38 ft Up Invert; 6,009.05 ft Dn Invert: 6,009.54 ft

Length: 71.00 ft Dn Invert; 6,008.73 ft Length: 53.00 ft

Size: 30 inch Length: 64.00 ft Size: 24 inch

-Size: 30 inch

Project Title: Bijou & Tejon Project Engineer: Nolte and Assaciates inc.
cithasstadistmcibijou.stm Nolte & Associates StormCAD v1.5 [158]
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Label: 14' D-10-R Label: TEE 2 Label: &' D-10-R
Rim: 6,014.84 ft Rim: 6,011.90 ft Rim: 6,015.37 ft
Sump: 6,008.38 ft Sump: 6,008.73 ft Sump: 6,011.45 1t 4 546 0p
S 71 6,015.00
— ] HN 6,014.00
i 6,013.00
_ ] 6,012.00 Elevation ft
1 | ! - 6,011.00
] 6,010.00
i \ 6,009.00
T \ 6,008.00
0+00 0+20 0+40 0+60 0+80 1+00 \ 1420 1+40 1460
Station ft \
Label: 30" PIPE (2) Label: 24" PIPE (3)
Up Invert: 6,008.73 ft Up Invert: 6,011.45 #t
Dn Invert; 6,008.38 ft Dn Invert: 6,009.23 ft
Length: 71.00 ft Length: 73.00 ft
Size: 30 inch Size: 24 inch
Project Title: Bijou & Tejon ) Project Engineer: Nolte and Associates Inc.
c:\haestad\stmc\bijou.stm Nolte & Associates StormCAD v1.5 [158]
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Combined Pipe/Node Report

Pipe Upstream PownstreambLength| Inlet Inlet Inlet | Total | Inlet |SectionfCapacityAveragel)pstreanpownstrearitonstructed Description
Node Node (fty | Area c CA CA Ppischarge Size | (cfs) [|Velocityl Invert Invert Slope
(acres)Coefficieni(acras)i(acres)| (cfs) (ft/s) Elevation| Elevation (fr/ft)
() (i)
15" PIPE |6'D-10-R (P8’ D-10-R (R69.00| 0.00 0.00| 0.00| D0.00 0.00|15incH 4.53( 2.44|,011.04| 6,010.70) 0.004928
30" PIPE (P8’ D-10-R (ETEE 1 47.50| 0.00 0.00{ 0.00] 0.0D 0.00{30incH 28.54) 1.63|,009.28| 6,009.05| 0.004842
24" PIPE (28’ D-10-R | TEE1 53.00| 0.C0 0.00{ 0.00] 0.00 0.00124 inec 3837 1.58(,010.81| 6,008.54( 0.025849
30" PIPE |TEE 1 TEE 2 64.00| N/A N/A[  N/AL 0.00 N/A|3Dinch 28.00| 2.65(,009.05| 6,008.73( 0.005000
24" PIPE (p8' D-10-R |TEE 2 73.00( 0.C0 0.00( 0.001 0.C0 0.00| 24 incH 39.45| 0.95|,011.45| 6,009.23) 0.030411
20" PIPE {2TEE 2 14' D-10-R| 71.00] N/A N/A[  N/A[ 0.00 N/A|30incH 28.80| 3.261,008.73]| 6,008.38| 0.004930

Project Title: Bijou & Tejon
c\haestadisttnc\bljou.stm
10/29/98 10:45:44 AM
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DOT Report

Pipe -Node- | Inlet | Inlet | Tatal | -Ground- | -HGE- -Slope- |-Section-|-Section{LengthjAverage Description
Upstream | Area | GA CA |Upstream |Upstream | Energy [Pischargg Shape | (ft) [Velocity
Downstream(acres)|(acres)(acresPownstrearPownstreartonstructedCapacity|  Size (ft/s)
(ft) () (ft) {cfs)

15" PIPE |6'D-10-R (R 0.00| ©.00| 0.00| 6,014.86| 6,014.74| 0.002157 3.00 | Circular| 89.0G| 2.44
8 D-10-R (2 6,015.77( 6,014.60( 0.004928 45315 inch

30" PIPE (P8’ D-10-R (2 0.00| 0.00| 0.00| 6,015.77| 8,014.55| 0.004028 8.00| Circular| 47.50 1.63
TEE 1 6,014.78| B,014.36| 0.004842( 28.54|30 inch

24" PIPE (&' D-10-R | 0.00] 0.00! 0.00( 8,015.75| 6,014.56 0.008912 5.00| Circular| 6§3.00 1.58
TEE1 &,014.78( 6,014.09| 0.025849 36.37| 24 inch

30" PIPE | TEE1 N/A| N/A| 0.00| 6,014.78| 6,014.43] 0.005273 13.00} Circular| 64.00 2.65
TEE 2 6,014.67| 6,014.08] 0.005C00 29.00{30 inch

24" PIPE (p6' D-10-R 0.00| 0.00| 0.Q0| B,015.37| 6,014.38( 0.003818 3.00| Circular| 73.00 0.95
TEE 2 6,014.67| 6,014.09| 0.030411[ 38.45|24 inch

30" PIPE (PTEE 2 N/A| N/A| 0.00( 6,014.67| 6,014.20| 0.001522 16.00| Circular] 71.00 3.28
14' D-10-R 6,014.84] 6,014.02| 0.004930 28.80| 30 inch
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Watershed information

No watershed data entered for this inlet.

Detailed Report for 6' D-10-R

Flows

Total Discharge 3.00 cofs Known Flow 3.00 cfs
Upstream Additional + Carryover 0.00 cfs Total Watershed (CIA) 0.00 cfs
Carryover 0.00 cfs Additional Flow 0.00 cfs
Watershed Data

System Intensity 0.00 in/hr Upsiream CA 0.00 acres
Total CA 0.00 acres Inlet CA 0.00 acres
External CA 0.00 acres

Flow Times

Systern Flow Time 0.00 min Upstream Flow Time 0.00 min
Inlet TG 0.00 min External TC 0.00 min
Elevations

HGL In 6,014.39 ft HGL Out 6,014.38 ft
Ground Elevation 6,015,37 ft Rim Elevation 6,015.37 ft
Sump Elevation 8,011.45 ft

Other Properties

X 3,192,821.00 ft Y 1,366,341.51 ft
Velogity 0.95 fi/s Headloss 0.01 #ft
Headloss Coefficient 1.00 Station 1+44 it
Externat Flow 0.00 cfs

Project Title: Bijou & Tejon
c:\haestadistmecibijou,stm
10/29/98 10:45:34 AM
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Watershed Informaticn

No watershed data entered for this inlet.

Detailed Report for 6' D-10-R (2)

Flows

Total Discharge 3.00 cfs Known Flow 3.00 ofs
Upstream Additional + Carryover 0.00 cis Total Watershed (CIA) 0.00 ofs
Carryover 0.00 efs Additional Flow 0.00 cfs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres Infet CA 0.00 acres
External CA 0.00 acres

Flow Timeas

Systern Flow Time 0.00 min Upstream Flow Time 0.00 min
Inlet TC 4.00 min - External TC 0.00 min
Elevations

HGL In 5,014.84 it HGL Out 6,014.74 ft
Ground Elevation §,014.96 fi Rim Elevation 5,014.96 ft
Sumnp Elevation 6,011.04 ft

Other Properties

X 3,192,708.32 ft Y 1,366,208.81 ft
Velocity 2.44 fils Headloss 0.09 ft
Headloss Coefficient 1.00 Station 2+52 ft
External Flow 0.00 cfs

Project Title: Bijou & Tejon
chhaestadisimeibijou.stm
10/29/98 10:45:35 AM

© Haestad Methods, [nc.

Nolte & Associates

37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Nolte and Associates Inc,

StormCAD v1.5 [158]
Page 2



Watershed Information

No watershed data entered for this inlet.

Detailed Report for 8' D-10-R

Flows

Total Discharge £.00 cfs Known Flow 5.00 cfs
Upstream Additional + Carryover 0.00 cofs Total Watershed (CIA) 0.00 cfs
Carryover 0.00 cfs Additional Flow 0.00 cfs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres Inlet CA 0.00 acres
External CA 0.00 acres

Flow Timas

System Flow Time .00 min Upstream Flow Time 0.00 min
Inlet TG 0.00 min External TC 0.00 min
Elevations

HGL In 6,014.60 ft HGL Out 6,014.56 ft
Ground Elevation 8,015.75 ft Rim Elevation 8,015.75 ft
Sump Elevation 8,010.91 fi

Other Properiies

X 3,192,756.04 ft Y 1,366,327.04 fi
Velocity 1.59 ft/s Headloss 0.04 ft
Headloss Coefficient 1.00 Station 1+88 ft
External Flow 0.00 cfs

Project Title: Bijou & Tejon
c:\haestad\stmc\bijou.stm
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Watershed Information

No watershed data entered for this inlet.

Detailed Report for 8' D-10-R (2)

Flows

Total Discharge 8.00 cfs Known Flow 3.00 ofs
Upstream Additional + Carryover 0.00 cfs Total Watershed (CIA) 0.00 ofs
Carryover 0.00 ofs Additional Flow 5.00 cfs
Watershed Data

System Intensity .00 infhr Upstream CA 0.00 acres
Total CA 0.00 acres Inlet CA C.00 acres
External CA 0.00 acres

Flow Times

System Flow Time 0.47 min Upstreamn Flow Time 0.47 min
Inlet TC 0.00 min External TC 0.00 min
Elevations

HGL In 6,014.60 fi HGL Out 6,014.55 it
Ground Elevation 6,015.77 ft Rim Elevation 6,015.77 fi
Sump Elevation 6,006.28 ft

Other Properties

X 3,192,708.62 ft Y 1,366,277.77 ft
Velacity 1.63 ft/s Headloss 0.04 ft
Headloss Coefficient 1.00 Station 1+83 ft
Exdernal Flow 0.00 cfs

Project Title: Bijou & Tejon
ci\hasstadistmeibijou.stm
10/28/98 10:45:35 AM
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Detailed Report for 14’ D-10-R

Flows

Total Discharge 16.00 cis Known Flow 11.00 cfs
Upstream Additional + Carryover 5.00 cfs Total Watershed (CIA) 0.00 ofs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA .00 acres

Flow Times

System Flow Time 1.72 min Upstream Flow Time 1.72 min
Elevations

HGL 1n 6,014.09 ft HGL Out 6,014.00 it
Ground Elevation 6,014.84 ft Rim Elevation 6,014.84 ft
Sump Elevation 6,008.38 ft

QOther Properties

X 3,192,890.28 ft Y 1,366,264.23 ft
Velocity 0.00 fi/s Headloss 0.00 ft
Headloss Coefficient 0.00 Station 0+00 ft
External Flow 0.00 cfs

Message List

information: Known flow propagated from upstream junctions

Project Title: Bijou & Tejon
c:\haestadistme\bijou.stm
10/29/98 10:45:35 AM
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Section Material: Concrete
Section Shape: Circular
Section Size: 15 inch
Number Sections: 1

Detailed Report for Pipe 15" PIPE

Pipe

Discharge 3.00 ofs Capacity 4,53 cfs
Mannings Coefficient 0.013 Hydraulic Drop 0.15 ft

Length 68.00 fi Energy Slope 0.002157 ft/ft
Constructed Slope 0.0049028 fi/ft Upstream Velocity 2.44 fi/s
Upstream Flow Time 0.08 min Average Velocity 2.44 fis

Pipe Fiow Time 0.47 min Downstream Velocity 2.44 ft/s
System Flow Time 0.47 min

Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
{ft) (ft) (& {ft) {ft) (ft) (ft)

Upstream 6,011.04 6,014.96 6,012.29 2.67 3.70 6,014.74 6,014.84
Downstream 6,010.70 8,015.77 6,011.95 3.82 3.80 6,014.60 6,014.69

Message List

Information: Surcharged condition
Viclation: does not meet minimum cover constraint at downstream end

Profile: Pressure profile.

Froject Title: Bijou & Tejon
c\haestadistmaibijou.stm
10/29/98 10:45:36 AM
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Detailed Report for Pipe 24" PIPE (2)

Section Material: Concrete
Section Shape: Circular
Section Size: 24 inch
Number Sections: 1

Pipe

Discharge 5.00 cfs Capacity 36.37 cfs
Mannings Coefficlent 0.013 Hydraulic Drop 0.47 ft

Length 53.00 ft Energy Slope 0.008912 fift
Constructed Stope 0.025849 ft/ft Upstream Velocity 1.59 ft/s
Upstream Flow Time 0.00 min Average Velocity 1.59 fi/s

Pipe Flow Time 0.56 min Downstream Velocity 1.59 fifs
System Flow Time 0.56 min

Grade Elevations
Location Invert Ground Crown . Cover Depth HGL EGL
{fn) {ft) (i (ft) {ft) (ft) {ft)

Upstream 6,010.91 6,015.75 6,012.91 2.84 3.65 5,014.56 6,014.60
Downstream 6,0090.54 6,014.78 6,011.54 3.24 4.55 6,014.09 6,014.13

Message List

Information: Surcharged condition
Violation: does not meet minimum cover constraint at downstream end
Profile: Pressure profile.

Project Title: Bijou & Tejon Project Enginger: Nolte and Associates Inc.
c\haestadistmeibijou.stm Nolte & Associates StormCAD v1.5 [158]
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Section Material: Concrete
Section Shape: Circutar
Section Size: 24 inch

Number Sections: 1

Detailed Report for Pipe 24" PIPE (3)

Pipe

Discharge 3.00 cfs Capacity 39.45 cfs
Mannings Coefficient 0.013 Hydraulic Drop 0.29 f

Length 73.00 ft Energy Slope 0.003918 ft/t
Constructed Slope 0.030411 fuft Upstream Velocity 0.95 ft/s
Upstream Flow Time 0.00 min Average Velocity 0.95 fi/s

Pipe Flow Time 1.27 min Downstream Velocity 0.95 fifs
System Flow Time 1.27 min

Grade Elevations .
Location Invert Ground Crown Cover Depth HGL EGL
{ft) 3] (%) {ft} (ft} (ft) {0

Upstream 6,011.45 6,015.37 6,013.45 1.92 2.83 6,014.38 5,014.39
Downstream 6,000.23 6,014.67 6,011.23 3.44 4.86 5,014.09 6,014.10

Message List

Information: Surcharged condition
Violation: dees not meet minimum cover constraint at downstream end
Profile: Pressure profile.

Project Title: Bijou & Tejon
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Section Material: Concrete
Section Shape; Circular
Section Size: 30 inch
Number Sections: 1

Detailed Report for Pipe 30" PIPE (2)

Pipe

Discharge 16.00 cfs Capacity 28.80 cfs
Mannings Coefficient 0.013 Hydraulic Drop 0.11 ft

Length 71.00 ft Energy Slope 0.001522 ftfit
Constructed Slope 0.004930 fi/ft Upstream Velocity 3.28 fifs
Upstream Fiow Time 1.36 min Average Velocity 3.26 fi/s

Pipe Flow Time 0.36 min Downstream Velocity 3.28 /s
System Flow Time 1.72 min

Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
{f (i {ft) i () (it {ft)

Upstream 6,008.73 6,014.67 6,011.23 3.44 547 6,014.20 6,014.36
Downstream 6,008.38 5,014.84 6,010.88 3.06 571 £,014.09 6,014.26

Message List

Information: Surcharged condition
Violation: does not meet minimum cover constraint at downstream end

Profile: Pressure prcfile.

Project Title: Bijou & Tejon
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Section Material: Concrete
Section Shape: Circular
Section Size: 30 inch

Number Sections: 1

Detailed Report for Pipe 30" PIPE (3)

Pipe

Discharge 8.00 cfs Capacity 28.54 cfs
Mannings Coefficient 0,013 Hydraulic Drop 019 ft

Length 47.50 ft Energy Slope 0.004029 f/ft
Constructed Slope 0.004842 ftift Upstream Velocity 1.63 fts
Upstream Flow Time 0.47 min Average Velocity 1.83 ft/s

Pipe Flow Time 0.49 min Downstream Velocity 1.83 ft/s
System Flow Time 0.86 min

Grade Elevations
l_ocation Invert Ground Crown Cover Depth HGL EGL
() (ft) (1) () (ft) {ft) (ft}

Upstream 6,008.28 6,015.77 8,011.78 3,99 527 6,014.55 5,014.60
Downstream 6,008.05 6,014.78 6,011.55 3.23 5.31 6,014.36 6,014.40

Message List

Information: Surcharged condition
Violation: does not meet minimum cover constraint at downstream end
Profile: Pressure profile.

Project Title: Bijou & Tejon
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Saction Material: Concrete
Section Shape: Circular
Section Size: 30 inch
Mumber Sections: 1

Detailed Report for Pipe 30™ PIPE

Pipe

Discharge 13.00 cfs Capacity 28.00 cfs
Mannings Coefficient 0.013 Hydraulic Drop 0,34 #t

Length 54.00 ft Energy Slope 0.005273 ftft
Constructed Slope 0.005000 ft/ft Upstream Velocity 2.65 ft/s
Upstream Flow Time 0.96 min Average Velocity 2.65 ft/s

Pipe Flow Time 0.40 min Downstream Velocity 2.65 fi/s
System Flow Time 1.36 min

Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
{ft) (M (ft) {ft) (® (i {it)

Upstream 6,009.05 6,014.78 6,011.55 3.23 5.38 6,014.43 6,014.54
Downstream 6,008.73 6,014.67 6,011.23 3.44 5.36 6,014.09 6,014.20

Message List

Information: Surcharged condition
Vioiation: does not meet minimum cover constraint at downstream end

Profile: Pressure profile.
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Detailed Report for TEE 1

Flows

Total Discharge 13.00 cfs Known Flow 8.00 cfs
Upstream Additional + Carryover 5.00 cfs Total Watershed (C1A) 0.00 cfs
Watershed Data

Systam Intensity 0.0¢ infhr Upstream CA 0.00 acres
Total CA 0.00 acres

Flow Times

Systemn Flow Time 0.96 min Upstream Flow Time 0.86 min
Elevations

HGL In 65,014.54 ft HGL Out 6,014.43 ft
Ground Elevation 6,014.78 ft Rim Elevation 6,012.22 ft
Sump Elevation 6,009.05 ft

Other Properties

X 3,192,755.73 fi Y 1,366,273.06 fi
Velocity 265 fi/s Headloss 011
Headloss Coefficient 1.00 Station 1+35 ft
External Flow 0.00 cfs

Message List

Information: Known flow propagated from upstream junctions
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Detailed Report for TEE 2

Flows

Total Discharge 16.00 cofs Known Flow 11.00 ofs
Upstream Additional + Carryover 5.00 cfs Total Watershed (C1A) 0.00 cfs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres

Flow Times

Systern Flow Time 1.36 min Upstream Flow Time 1.36 min
Elevations

HGL In 5,014.36 it HGL Out 6,014.20 ft
Ground Elevation 6,014.67 ft Rim Elevation 6,011.90 ft
Sump Elevaticn 6,008.73 ft

Other Properties

X 3,192,819.44 ft Y 1,366,268.56 ft
Velocity 3.26 fis Headloss 017 ft
Headloss Coefficient 1.00 Station 0+71 ft
External Flow 0.00 cfs

Message List

Information: Known flow propagated from upstream junctions
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FLOW CALCULATIONS FOR
5 YEAR STORM
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Label: TEE 2
Rim: 6,011.00 ft
Sump: 6,004.32 ft

Label: 14' D-10-R

Rim: 6,010.77 ft

Sump: 6,003.98 ft

Label: 8' D-10-R (2)
Rim: 6,010.96 ft
Sump: 6,004.87 ft
Label: 8' D-10-R (2)
Rim: 6,010.55 ft
Sump: 6,006.63 ft
6,011.00
6,010.00
6,009.00
6,008.00
6,007.00
6,006.00
6,005.00
6,004.00

6,003.00

Label: TEE 1
Rim: 6,011.00 ft
Sump: 6,004.63 ft

M7 .

Elevation ft

S ———

/ NI N
"\ N

. — /

/ / N

0+50 1+50 2+00

0+004f
4

7

/

Label: 30" PIPE (3)
Up Invert: 6,004.32 ft
Dn Invert: 6,003.98 ft
Length: 66.50 ft
Size: 30 inch

/ 1+00
/ Station ft

Label: 30" PIPE (2)
Up Invert: 6,004.63 ft
Dn Invert: 6,004.32 ft
Length: 62.00 ft
Size: 30 inch

Label: 30" PIPE

Up Invert: 6,004.87 ft
Dn Invert: 6,004.63 ft
Length; 48.50 ft
Size: 30 inch

N 2450

Label: 15" PIPE gzg
Up Invert: 6,006.83 ft
Dn Invert: 6,006.29 ft
Lengith: 68.50 ft
Size: 15 inch

Project Title: Kiowa & Tejon
untitled.stm
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I 14' D-10-R Label: TEE2  Label: TEE 1 Label: 8' D-10-R
Iﬁ?r?fe,m 077 ft  Rim: 6,011.00f Rim:6,011.00ft Rim:6,011.32 ft
Sump: 6,003.98 ft Sump: 6,004.32 ft Sump: 6,004.63 ft Sump: 6,006.48 ft

6,012.00
T 6,011.00
6,010.00
6,009.00
il 6,008.00
o 6,007.00
AN 6,006.00
| ) e N 6,005.00

[ \ 1
,J_————e—-—b—————— N \ 6,004.00

!\ \ \ 6.003.00

0+00 O+20\\ 0+40 0+60 0+80 1+00 \1+20 1+40 1+60\1+80

Elevation ft

Stati A \
Label: 30" PIPE (3 200" Tt Label: 30" PIPE (2)

. Label: 24" PIPE
Up Invert: 6,004.32 ft Bﬁ :Qggﬁ: %882'2% EUp Invert: 6,006.48 ft
Dn Invert: 6,003.98 ft Lenath: 62 éo ﬂ: Dn Invert: 6,00513 ft
Length: 66.50 ft S0 Theh Length: 40.50 ft
Size: 30 inch ' Size: 24 inch
Project Title: Kiowa & Tejon Project Engineer: Nolte and Associates Inc.

untitled.stm Nolte & Associates StormCAD v1.5 [158]
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Label: 14’ D-10-R Label: TEE 2 Label: 6" D-10-R
Rim: 6,010.77 ft Rim: 6,011.00 ft R?m?6,01 1.72 ft
Sump: 6,003.98 ft Sump: 6,004.32ft  Sump: 6,007.80 ft

6,012.00

6,011.00

6,010.00

6,009.00

6,008.00

/ - , Elevation fi
y 6,007.00

6,006.00

\ 6,005.00

__,,i_———-—P—"—* | 6,004.00

/ \

/f 6,003.00

0+00 /0+20 0+40 0+60 0+80 \1+OO 1+20
’ Station ft \

-

/

Label: 30" PIPE (3) Label: 15" PIPE

Up Invert: 6,004.32 ft Up Invert: 6,007.80 ft

Dn Invert: 6,003.98 ft Dn lnvert: 6,005.74 fi

Length: 66.50 ft Length; 38.50 ft

Size: 30 inch Size: 15 inch
Project Title: Kiowa & Tejon Project Engineer: Nolte and Associates Inc.
untitled.stm Nolte & Associates StormTAD v1.5 [158]
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Combined Pipe/Node Report

Pipe Upstream Pownstreambength| Inlet Inlet Inlet | Total [ Inlet |SectionCapacit Averagebpstrea Downstrearbonsiructed Description
Node Nede (ft)y | Area C CA CA Discharggd Size | (cfs) [Velocity| Invert Invert Slope
(acres)Coefficient{acres)|(acres)| (cfs) (fi/s) [Elevation| Elevation (ft/it)
() ()
15" PIPE (&' D-10-R (p8' D-10-R (E68.50( 0.00 0.00| 0.00| 0.00 0.00|15incH  4.55| 2.44|,008.83| 6,006.29| 0.004964
3¢" PIPE {8' D-10-R (ZTEE 1 48.507 G.00 0.00{ C.00| 0.00 0.00120 inch 28.85 1.63],004.87| 6,004.63| 0.004948
24"PIPE |8 D-10-R |TEE1 40.5¢( 0©.00 0.00( 0.00; 0C.00 0.00(24 inch 41.30 1.58(,006.48( 6,005.13| 0.033333
15" FIPE |6'D-10-R |TEE 2 38.50( 0.00 0.00( 0.00| ©.00 0.00(15inch 14.94 2.44| ,007.80( 6,005.74| 0.063506
30" PIPE (RTEE 1 TEE 2 82.00| N/A N/A|  N/A| 0.00 N/A| 30 inch 29.00 2.65|,004.63| 6,004.32| 0.005000
30" PIPE (BTEE 2 14' D-10-R| 66.50| WN/A N/A| N/A| 0.00 N/A|3CQinch 29.33 3.261,004.32( 6,003.98| 0.005113

Project Title: Kiowa & Tejon Project Engineer: Nolte and Associates inc.
untitled.stm Nolte & Associates StormCAD v1.5 [158]
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DOT Report

Pipe -Node- | Inlet | Inlet [ Total | -Ground- [ -HGL- -Slope- |-Section--Section{LengthjAverage) Description
Upstream | Area | CA | CA |Upstream |Upstream| Energy Pischarge Shape | () |Velocity
Downstreanf{acres)|(acres)l(acresPownstrearPownstrearonstructadCapacity| Size {ft/s)
(it (i) (fe/ft) (cfs)

15" PIPE (R6' D-10-R (R 0.00| 0.00| 0.00| 6,010.55{ 6,010.67 0.002157 3.00| Circular| 68.50( 2.44
8'D-10-R (2 6,010.96| 6,010.52| 0.0049564 4.55| 15 inch

30" PIPE 18'D-10-R (P 0.00| 0.00} 0.00% 6,010.96| 6,010.48( 0.000380 8.00 | Circular| 48.50| 1.63
TEE 1 6,011.00| 6,010.46| 0.004948| 28.85(30 inch

24" PIPE |8'D-10-R | 0.00| 0.00| 0.00| 8,011.32| 6,010.48| 0.000482 5.00| Circular| 40.50| 1.59
TEE 1 6,011.00( 8,010.48) 0.033333( 41.30|24inch

15" PIPE |6'D-10-R | 0.00( 0.00! 0.00| 6,011.72| 6,010.37| 0.002157 3.00| Gircular| 38.50( 2.44
TEE 2 6,011.00} 6,010.29| 0.053508| 14.84|15 inch

30" PIPE (RTEE 1 N/A| N/A| 0.00| 8,011.00] 6,010.35] 0.001005( 13.00| Circulari 62.00 2.85
TEE 2 6,011.00| 6,010.28| 0.005000( 28.00|30 inch

30" PIPE (BTEE 2 N/A| N/A| 0.00f 6,011.00| 6,010.12| 0.001522} 16.00| Circular| 66.50| 3.28
14'D-10-R 6,010.77| 6,010.02| 0.005113] 28.33(30 inch

Project Title: Kiowa & Tejon
untitled.stm

10/16/28 O

1:00:04 PM

® Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

Nolte & Associates
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StormCAD v1.5 [158]
Page 1 of 1



Detailed Report for 6' D-10-R (2)

Watershed Information

No watershad data entered for this inlet.

Flows

Total Discharge 3.00 cfs Known Flow 3.00 ofs
Upstream Additional + Garryover 0.00 cfs Total Watershed (CIA) 0.00 cis
Carryover 0.00 ofs Additional Flow 0.00 cfs
Watershed Data

System intensity €.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres Inlet CA 0.00 acres
External CA 0.00 acres

Flow Times

System Fiow Time 0.00 min Upstream Flow Time 0.00 min
Inlet TC 0.00 min Externai TC 0.00 min
Elevations

HGL [n 6,010.55 fi HGL Out 5,010.55 ft
Ground Elevation 6,010.55 ft Rim Elevation 6,010.55 ft
Sump Elevation 6,006.63 ft

Other Properties

X 3,192,681.75 f Y 1,365,708.39 ft
Velocity 2.44 fiis Headioss 0.090 ft
Headloss Coefficient 1.00 Station 2+46 ft
External Flow 0.00 cfs

Message List

Information: The hydraulic grade exceeds the Rim/Graund elevatio
Information: Flocding condition.

Project Title: Kiowa & Tejon
untitled.stm

Nolte & Associates

10/16/98 01:00:13 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666
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Watershed Information

No watershed data entered for this inlet.

Detailed Report for 6’ D-10-R

Flows

Tetal Discharge 3.00 cfs Known Flow 3.00 cfs
Upstream Additional + Carryover 0.00 cfs Total Watershed (CIA) 0.00 cfs
Carryover 0.00 cfs Additional Flow 0.00 cfs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres Inlet CA 0.00 acres
External CA 0.00 acres

Flow Times

System Flow Time 0.00 min Upstream Flow Time 0.00 min
Inlet TC 0.00 min External TC 0.00 min
Elevations

HGL In 6,01046 ft HGL Out 6.010.37 ft
Ground Elevation 6,011.72 ft Rim Elevation 8,011.72 ft
Sump Elevation 6,007.80 ft

Other Properties

X 3,192,801.80 ft Y 1,365,813.44 ft
Velocity 2.44 fi/s Headloss 0.09 ft
Headloss Coefficient 1.00 Station 1+05 ft
External Flow 0.00 cfs

Project Title: Kiowa & Tejon
untitled.stm
10/16/28 01:00:14 PM

© Haestad Metheds, Inc.
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Detailed Report for 8' D-10-R (2)

Watershed Information

No watershed data entered for this inlet.

Flows

Total Discharge 8.00 cfs Known Flow 3.00 cfs
Upstream Additional + Carryover 0.00 ¢is Total Watershed (CIA) .00 cfs
Carryover 0.00 cfs Additional Flow 5.00 cfs

Watershaed Data

Systern Intensity 0.00 inthr Upstream CA 0.00 acres
Total CA 0.00 acres Inlet CA 0.00 acres
External CA 0.00 acres

Flow Times

System Flow Time 0.47 min Upstream Flow Time 0.47 min
Inlet TC 0.00 min External TC 0.00 min
Elevations

HGL In 6,010.52 ft HGL Out 6,010.48 ft
Ground Elevation 6,010.96 ft Rim Elevation 6,010.96 ft
Sump Elevation 6,004.87 ft

Qther Properties

X 3,192,604.25 i Y 1,365,776.64 ft

Velocity 1.63 fi/s Heedloss 0.04 it

Headloss Coefiicient 1.00 Station 1477 ft

External Flow 0.00 ofs
Project Title: Kiowa & Tejon Project Engineer: Nolte and Assoclates Inc.
untitled.stm Nolte & Associates StormCAD v1.5 [158]
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Watershed Information

No watershad data gentered for this inlet.

Detailed Report for 8' D-10-R

Flows

Total Discharge 5.00 cfs Known Flow 5.00 cfs
Upstream Additional + Carryover 0.00 cfs Total Watershed (CIA} 0.00 cfs
Carryover 0.00 cofs Additional Flow 0.00 cfs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres Inlet CA 0.00 acres
External CA D.00 acres

Flow Times

System Flow Time 0.00 min Upstream Flow Tirme 0.00 min
Inlet TG 0.60 min External TC 0.00 min
Elevations

HGL In 6,010.52 ft HGL Cut 6,010.48 ft
Ground Elevation 6,011.32 ft Rim Elevation 6,011.32
Sump Elevation 6,006.48 ft

Other Properties

X 3,192,739.683 # Y 1,365,816.30 ft
Velocity 1.50 fiis Headloss 0.04 ft
Headloss Coefficient 1.00 Station 1+869 ft
External Flow 0.00 cfs

Project Title: Kiowa & Tejon
untitled . stm
10/16/98 01:00:15 PM

© Haestad Methods, Inc.
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Detailed Report for 14' D-10-R

Flows

Total Discharge 16.00 cfs Krnown Flow 11.00 ofs
Upstream Additional + Carryover 5.00 cfs Total Watershed (CIA} 0.00 cfs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres

Flow Times

System Flow Time 1.69 min Upstream Flow Time 1.89 min
Elevations

HGL In 8,010.02 ft HGL Out 6,010.02 it
Ground Elevation 6,010.77 ft Rim Elevation 6,010.77 it
Sump Elevation 6,003.98 ft

Other Properties

X 3,182,871.12 ft Y 1,365,773.42 ft
Velocity 0.00 ft/s Headloss 0.00 ft
Headloss Coefficient” 0.00 Station 0+00 ft
External Flow 0.00 cfs

Message List

Information: Known flow propagated from upstream junctions

Project Title: Kiowa & Tejon
untitled. strn
10/16/98 01:00:15 PM
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Section Material: Concrete
Section Shape: Circular
Section Size: 15 inch

Number Sections: 1

Detailed Report for Pipe 15" PIPE (2)

Pipe

Discharge 3.00 cfs Capacity 4,55 cfs

Mannings Coefficient 0.013 Hydraulic Drop 0.45 ft

Length 68.50 ft Energy Slope 0.002157 ftfit

Constructed Slope 0.004964 ft/ft Upstream Valocity 2.44 fifs

Upstream Flow Time 0.00 min Average Velocity 2.44 fifs

Pipe Flow Time 0.47 min Downstream Velocity 244 fifs

System Flow Time 0.47 min

Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
(ft) (f) (i) () Uy (ft) (ft)

Upstream 6,006.63 §,010.55 6,007.88 2.67 4.04 6,010.67 6,010.76
Downstream 6,006.29 6,010.98 8,007.54 3.42 4.23 6,010.52 6,010.61

Message List

Profile; Pressure profile.
Information: Surcharged condition
Viclation: does not meet minimum cover constraint at downstream end

Project Title: Kiowa & Tejon

untitled_stm
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Section Material: Cencrete
Section Shape: Circular
Section Size: 15 inch
Number Sections: 14

Detailed Report for Pipe 15" PIPE

Pipa

Discharge 3.00 cfs Capacity 14.94 cis
Mannings Coefficient 0.013 Hydraulic Drop 0.08 ft

Length 38.50 ft Energy Slope 0.002157 fuft
Constructed Slope 0.053506 ft/ft Upstream Velocity 2.44 fis
Upstream Flow Time 0.00 min Average Velocity 2.44 fifs

Pipe Flow Time 0.26 min Downstream Velocity 2.44 ftfs
System Flow Time .26 min

Grade Elevations
Location Invert Ground Ciown Cover Depth HGL EGL
() {f) () () () (ft) (ft)

Upstream 6,007.80 6,011.72 6,009.05 2.67 2.57 6,010.37 6,010.46
Downstream 6,005.74 6,011.00 6,006.89 4.01 4.55 6,010.29 6,010.38

Message List

Profile: Pressure profile.

Information: Surcharged condition
Violation; does not meet minimum cover censtraint at upstream end

Project Title; Kiowa & Tejon
untitled_stm
10/16/98 01:00:15 PM

© Haestad Methods, Inc.
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Section Material: Concrete
Section Shape: Circular
Section Size: 24 inch
Number Sections: 1 -

Detailed Report for Pipe 24" PIPE

Pipe

Discharge 5.00 cfs Capacity 41.30 cfs
Mannings Goefficient 0.013 Hydraulic Drop 0.02 ft

Length 40.50 it Energy Slope 0.000489 fu/ft
Constructed Slope 0.033333 fifft Upstream Velocity 1.59 fi/s
Upstream Flow Time 0.00 min Average Velocity 1.59 fifs

Pipe Flow Time 0.42 min Downstream Velocity 1.69 ftfs
System Flow Time 0.42 min

Grade Elevations
Location nvert Ground Crown Cover Depth HGL EGL
(ft) (i) ® . ® () (ft) )

Upstream 6,006.48 6,011.32 6,008.48 2.84 4.00 6,010.48 8,010.52
Downstream 6,005.13 6,011.00 6,007.13 3.87 5.33 6,010.46 6,010.50

Message List

Profile: Pressure profile.
Information: Surcharged condition
Violation: does not meet minimum cover constraint at downsiream end

Project Title: Kiowa & Tejon

untitled.stm
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Section Material: Concrete
Secticn Shape: Circular
Section Size: 30 inch

Number Sections: 1

Detailed Report for Pipe 30" PIPE (2)

Pipe

Discharge 13.00 cfs Capacity 28.00 cfs

Mannings Coefficient 0.013 Hydraulic Drop 0.06 ft

Length 62.00 ft Energy Slope 0.001005 ft/ft

Constructed Slope 0.005000 f/ft Upstream Velocity 265 ftfs

Upstream Flow Time 0.96 min Average Velocity 2.65 ft/s

Pipe Flow Time 0.35 min Downstream Velocity 2.65 fifs

System Flow Time 1.35 min

Grade Elevations
LLocation Invert Ground Crown Cover Depth HGL EGL
{ft) [ (! (1 (t {ft) ()

Upstream 6,004.63 6,011.00 6,007.13 3.87 572 6,010.35 6,010.46
Downstream 6,004.32 6,011.00 6,006.82 4.8 5.97 6,010.28 6,010.40

Message List

Profile: Pressure profile.
Information: Surcharged condition
Violation: does not meet minimum cover constraint at upstream end

Project Title: Kiowa &-Tejon

untitled.stm
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Section Material: Concrete
Section Shape: Circular
Section Size: 30 inch

Number Sections: 1

Detailed Report for Pipe 30" PIPE

Pipe

Discharge 8.00 cfs Cepacity 28.85 cfs

Mannings Coefficient 0.013 Hydraulic Drop 0.02 ft

Length 48.50 ft Energy Slope 0.000380 ftit

Constructed Slope 0.004948 /it Upstream Velogity 1.63 ft/s

Upstream Flow Time 0.47 min Average Velocity 1.63 ft/s

Pipe Flow Time 0.50 min Downstream Velocity 1.63 fifs

System Flow Time 0.98 min

Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
() {ft) (ft) (1) () { M

Upstream 6,004.87 6,010.96 6,007.37 3.59 5.61 6,010.48 6,010.52
Downstream 6,004.63 6,011.00 6,007.13 3.87 5.83 6,010.46 6,010.50

Message List

Profile: Pressure profile.
Information: Surcharged condition
Violation: does not meet minimum cover constraint at downstream end

Project Title: Kiowa & Tejon

untitled.stm
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Section Material: Concrete
Section Shape: Circular
Section Size: 30 inch

Number Sections: 1

Detailed Report for Pipe 30" PIPE (3)

Pipe

Discharge 16.00 cfs Capacity 29.33 cfs
Mannings Coefficient 0.013 Hydraulic Drop 0.10 ft

Length 66,50 f Energy Slope D.001522 f/ft
Canstructed Slope ¢.005113 ft/it Upstream Velacity 3.26 ft's
Upstream Flow Time 1.35 min Average Velocity 3.26 fis

Pipe Flow Time 0.34 min Downstream Velecity 3.26 s
Sysiem Flow Time 1.69 min

Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
(ft) () (ft) ) {ft) (f ()

Upstream 6,004.32 6,011.00 6,006.82 4.18 5.80 6,010.12 6,010.29
Downstream 6,003.98 8,010.77 6,008.48 4.29 8.04 6,010.02 6,010.19

Message List

Profile: Pressure profile.
Information: Surcharged condition

Project Title: Kiowa & Tejon

untitled.stm
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Detailed Report for TEE 1

Flows
Total Discharge 13.00 cfs Known Flow 8.00 cfs
Upstream Additional + Carryover 5.00 cfs Total Watershed (CIA) 0.00 cfs

Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres

Flow Times

System Flow Time 0.96 min Upstream Flow Time 0.96 min
Elevations

HGL In 6,010.46 ft HGL Out 6,010.35 ft
Ground Elevation 6,011.00 ft Rim Elevatian 6,011.00 ft
Sump Elevation 6,004.63 ft

Other Properiies

X 3,192,742.84 ft Y 1,365,775.82
Velocity 2.65 fis Headloss 0.11 ft
Headloss Coefficient 1.00 Station 1+29 ft
External Flow 0.00 cfs

Message List

Information: Known flow propagated from upstream junctions

Project Title: Kiowa & Tejon
untitled.stm Nolte & Associates
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Detailed Report for TEE 2

Flows

Total Discharge 16.00 cfs Known Flow 11.00 cfs
Upstream Additional + Carryover 5.00 cfs Total Watershed (ClA) 0.00 cfs
Watershed Data

System Intensity 0.00 infhr Upstream CA 0.0C acres
Total CA 0.00 acres

Flow Times

System Flow Time 1.35 min Upstream Flow Time 1.35 min
Elevations

HGL In 6,010.29 ft HGL Qut 6,010.12 it
Ground Elevation 6,011.00 ft Rim Elevation 6,011.00 ft
Sump Elevation 6,004.32 ft

Cther Properties

X 3,192,804.66 ft Y 1,365,774.85 ft
Velocity 3.26 fifs Headloss 0.17 ft
Headloss Coefficient T 1.00 Station 0+67 Tt
External Flow 0.00 cfs

Message List

Information: Known flow propagated from upstream junctions

Project Title: Kiowa & Tejan
untitled.stm ’
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COLORADC STREET

\\2 CFS
\,

N

FLOW CALCULATIONS FOR
5 YEAR STORM

NOTE:
THIS ASSUMES NO ADDITIONAL CARRY OVER

FROM THE PIKES PEAK BASIN

STREET FLOW
FROM PREVIOUS
BASIN

B )

reez _ ovepee  200-0R

o STREET FLOW TO
NEXT BASIN

21 CFs

i

STREET FLOW
QUT OFDISTRICT

39 CFS
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Label: 20' D-10-R Label: TEE 2 Label: TEE 1 Label: 8' D-10-R
Rim: 6,000.80 ft Rim: 5,998.53 ft Rim: 5,998.85 ft Rim: 6,001.22 ft
Sump: 5,995.04 ft Sump: 5,995.36 ft Sump: 5,995.68 ft Sump: 5,995.88 ft
| E 6,002.00
|
| _ 6,001.00
_ T T
| ]| 6,000.00
_ 5,999.00
— ] Elevation ft
| — 5,998.00
5,997.00
v \ - 5,996.00
| g 5,995.00
0+00 0+20 0+40 0+60 - 0+80 1400 1420 1440 \ 1460 1+80
) ) ‘ Station ft |
. Label: 30" PIPE (3)
Label 30" PIPE (2) Label: 30" PIPE Up Invert: 5,995.88 it
Up Invert: 5,995.36 ft Up Invert: 5,995.68 ft Dn Invert: 5,995.68 ft
Dn Invert: 5,995.04 ft Dn Invert: 5,995.36 ft Length: 39.50 ft

Length: 64.00 ft
Size: 30 inch

Project Title: Colorado & Tejon
c\haestad\simcicolorado.stm
10/29/98 10:29:17 AM

Length: 64.50 ft
Size: 30 inch
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Rim: 6,000.80 ft Rim: 5,998.53 ft Rim: 5,998.85 ft Rim: 6,001.56 ft
Sump: 5,995.04 it Sump: 5,995.36 ft Sump: 5,995.68 ft Sump: 5,896.72 ft
6,002.00
-
f""’/ .| 6,001.00
L
I
. /// 6,000.00
5,999.00
_ ] ] Elevation ft
J—
I — 5,998.00
S S —
\ 5,997.00
/‘\/_______
/,/ — | : 5,996.00
— ] _ \ 5,995.00
0+00 0+20 0+40 0+60 .~ 0+80 1+00 1+20 1440 | 1+60 1+80
. Station ft \
o Label; 24" PIPE
Label: 30" PIPE (2) bable'- 32_ 5P g;% 58 1 Up Invert: 5,996.72 ft
Up Invert: 5,995.36 ft DY Invert: 5'995 38 Dn Invert 5.996.18 ft
Dn Invert: 5,995.04 ft I n “t‘;]‘%’ SA i f Length: 46.00 ft
Length: 64.00 ft S?Z“eq 30 Inoh Size: 24 inch
Size: 30 inch :
Project Title: Colorado & Tejon Project Engineer: Nolte and Assaociates Inc.
c\haestad\stmcicolorado.stm Nolte & Associates StormCAD v1.5 [158]
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Label: 20' D-10-R Label: TEE 2 Label: 8' D-10-R

Rim: 6,000.80 ft Rim: 5,998.53 ft Rim: 8,001.34 fi

Sump: 5,995.04 ft Sump: 5,995.36 ft Sump: 5,997.42 ft
~ 6,002.00
T 6,001.00

.'( '_a—‘-‘—‘//_—_
] 6,000.00
5,999.00
i L 5,998.00
' \ — 5,997.00
\ 5.996.00 -

i T \ 5,995.00

0+00 . 0+20 0+40 0+60 0+80 \ 1+00 1+20

, Station ft
Label: 30" PIPE (2) Label: 15" PIPE
Up Invert: 5,995.36 ft Up Invert: 5,997.42 ft
Dn Invert: 5,995.04 ft Dn lnvert: 5,996.78 ft
Length: 64.00 ft Length: 46.00 ft
Size: 30 inch Size: 12 inch

Project Title: Colorado & Tejon

c\haestadistmc\colorado.stm Naolte & Associates

10/29/98 10:33:04 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1668
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Combined Pipe/Node Report

Pipe Upstream )ownstrearJLength Inlet Intet Inlet | Total | Inlet E]Section!capacityAverageUpstreariDownstreani:onstructeiDescription
Node Node (fty | Area c CA | CA Ppischargd Size | (cfs) [Velocity| Invert Invert Slope

{acres)Coefficient(acres)i(acres)| (cfs) (ft's) [Elevation Elevation (fut)
(tt) ()

24" PIPE | 8' D-10-R (RTEE 1 46.00| 0.00 0.00, C.00] 0.00 0.00|24 inch| 24.51 3.18|,996.72| 5,996.18] 0.011739
30" PIPE (p8' D-10-R | TEE 1 39.50( 0.00 0.00( 0.00) 0.00 0.00(30incH 29.18( 1.63|,995.88( 5,995.68| 0.005063

30" PIPE |TEE 1 TEE 2 B4.50| N/A N/A|  NA] Q.00 N/A| 30 incH  28.89 3.67|,995.68( 5,985.36| 0.004961

18" PIPE |6'D-10-R |[TEE 2 46.00f 0.00 0.00( 0.00( Q.00 0.00|12 inchk  4.68 3.52| ,997.42( 5,986.78( 0.013913

30" PIPE (RTEE 2 20" D-10-R 64.00] N/A N/A|  N/A[ .00 N/A|30D inch 28.00| 4.28|,995.36| 5,985.04| 0.005000
Project Title: Colaorado & Tejon Project Engineer: Nolte and Associates Inc.
chasstadstrcicolorado.stm Nolte & Associates StormCAD v1.5 [158]
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DOT Report

Pipe -Node- | Inlet | Inlet | Total ~Gr0und-l -HGL- -Slope- |-Section-|Section{Lengthiaverags] Description
Upstream | Area | CA CA {Upstream | Upstream | Energy Pischargg Shape | (ff) [Velocity
Downstreanyacras)i(acres) (acres)')ownstrea ownstreanBonstructedCapacityl Size (fi/s)

{ft) () (1) {cfs)

24" PIFE |8 D-10-R (2 0.00| 0.03| 0.00| 6,001.56| $,000.93|0.018028 10.00 | Gircular; 46.00 318
TEE 1 6,001.02] 6,000.05( 0.011739| - 24.51|24 inch

30" PIPE (p8' D-10-R 0.00( 0.00( 0.00| 6,001.22| 6,000.85| 0.0088186 8.00| Circular| 32.50 1.63
TEE 1 6,001.02| 6,000.50| 0.005063| 29.18{30inch

30" PIPE [TEE1 N/A|  N/A| 0.00( 6,001.02( 6,000.63| 0.008937 18.00] Circular| 64.50 3.67
TEE 2 6,000.81( 6,000.05( 0.004961 28.89| 30 inch

15" PIPE 5' D-10-R 0.00| 0.00| 0.00{ 6,001.34} 6,000.76| 0.015534 3.00( Circular| 46.00 3.52
TEE 2 6,000.81| 6,000.05] 0.013913 4.69|12 inch

30" PIPE (RTEE 2 N/A| N/A| 0.00( 6,000.81| 6,000.22} 0.002622 21.00( Circular| 64.00 4.28
20' D-10-R 5,000.8¢| 6,000.05| 0.005000 25.001 30 inch

Project Title: Colorado & Tejon
cihaestad\sime\colorado.stm
10/29/88 10:33:41 AM
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Watershed Information

No watershed data entered for this inlet.

Detailed Report for 6' D-10-R

Flows

Total Discharge 3.00 cfs Known Flow 3.00 cfs
Upstream Additional + Carryover 0.00 cfs Total Watershed (ClA) 0.00 cfs
Carryover 0.00 cfs Additional Flow 0.00 cfs
Whaiershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres Inlet CA 0.00 acres
External CA 0.00 acres

Flow Times

System Flow Time 0.00 min Upstream Flow Time 0.00 min
Inlet TC 0.00 min External TC 0,00 min
Elevations

HGL In 6,000.86 it HGL Cut 6,000.76 ft
Ground Elevation 6,001.24 it Rim Elevation 6,001.34 ft
Sump Elevation 5,097.42 f

Other Properties

X 3,182,767.49 ft Y 1,364,782.61 ft
Velocity 3.52 fi/s Headloss 0.19 ft
Headloss Coefficient 1.00° Station 1+10 #
External Flow 0.00 cfs

Project Title: Colorado & Tejen
cihaestadistme\colorado. stm
10/29/98 10:33:53 AM
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Watershed Information

Mo watershed data entered for this inlet.

Detailed Report for 8' D-10-R

Flows

Total Discharge 8.00 cfs Known Flow 8.00 cfs
Upstream Additional + Carryover 0.00 cfs Total Watershed (CIA} 0.00 cfs
Carryover 0.00 cfs Additional Flow 0.00 ofs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres Inlet CA .00 acres
Externat CA 0.00 acres

Flow Times

System Flow Time 0.00 min Upstream Flow Time 0.00 min
Inlet TC 0.00 min External TC 0.00 min
Elevations

HGL In 5,000.89 ft HGL Out 6,000.85 fi
Ground Elevation 6,001.22 ft Rim Elevation 6,001.22 ft
Sump Elevation 5,005.88 ft

Other Properties

X 3,182.663.49 ft Y 1,364,741.45 ft
Velocity 1.63 ft/s Headloss 0.04 ft
Headloss Coefficient 1.00 Station 1+68 ft
External Flow 0.00 cfs

Project Title: Colorado & Tejon
c\haestad\stmeicoiorado.stm
10/29/98 1¢:33:53 AM
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Watershed Information

No watershed data entered for this inlet.

Detailed Report for 8' D-10-R (2)

Flows

Total Discharge 10.00 cfs Known Flow 10.00 cfs
Upsiream Additional + Carryover 0.00 cfs Total Watershed (C1A) 0.00 cfs
Carryover 0.00 cfs Additional Flow 0.00 ofs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Toial CA 0.00 acres Inlet CA 0.00 acres
External CA (.00 acres

Flow Times

System Flow Time 0.00 min Upstream Flow Time 0.00 min
inlet TC 0.00 min External TC 0.00 min
Elevations

HGL In 6,001.08 ft HGL Out 6,000.83 ft
Ground Elevation 6,001.56 ft Rim Elevation 6,001.56 ft
Sump Elevation 5,096.72 ft

Qther Properties

X 3,192,704.90 ft Y 1,364,784,83 fi
Velocity 3.18 fi/s Headloss 0.16 it
Headloss Coefficient 1.00 Station 1+75
Externa! Flow 0.00 cfs

Project Title: Colarado & Tejon
c\haestad\stmcicolorado.stm
10/29/88 10:33:53 AM
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Section Material: Concrete
Section Shape: Circular
Section Size: 12 inch
Number Sections: 1

Detailed Report for Pipe 15" PIPE

Pipe

Discharge 3.00 ofs Capacity 4,69 cofs
Mannings Coefficient 0.013 Hydraulic Drop 0.71 ft
Length 46.00 ft Energy Slope 0.015534 fU/ft
Constructed Slope 0.013813 fi/ft Upstream Velocity 3.52 ftis
Upstream Flow Time 0.00 min Average Velocity 3.52 fis
Pipe Flow Time 0.22 min Downstream Velocity 3.52 fifs
System Flow Time 0.22 min

Grade Elevations

Location Invert Ground Crown Caver Bepth HGL EGL
(ft) {ft) () () (ft) () ()
Upstream 5,997.42 6,001.34 5,958.46 2.88 3.34 6,000.76 6,000.95
Downstream 5,896.78 6,000.81 5,997.82| 2.99 3.2v 6,000.05 6,000.24

Message List

Information: Surcharged condition
Violation: does not meet minimum cover constraint at downstream end

Profile: Pressure profile.

Project Title: Colorado & Tejon
cihaestadistmacicolorado.stm
10/29/98 10:33:53 AM
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Detailed Repott for 20" D-10-R

Flows
Total Discharge 21.00 cis Known Flow 21.00 cfs
Upstream Additional + Carryover 0.00 cfs Total Watershed (CIA) 0.00 cfs
Waterghed Data
System [ntensity 0.00 int/hr Upstream CA 0.00 acres
Total CA 0.00 acres
Flow Times
System Flow Time 0.95 min Upstream Flow Time 0.95 min
Elevations
HMGL in 6,000.05 ft HGL Out 6,000.05 ft
Ground Elevation 6,000.80 ft Rim Elevation 6,000.80 1t
Sump Elavation 5,095.04 ft
Other Properties
X 3,192,831.08 Y 1,364,737.75 #
Velocity 0.00 fi/s Headloss 0.00 ft
Headloss Coefficient 0.00 Station 0+00 ft
Externai Flow 0.00 cfs
Message List
Information: Known flow propagated from upstream junctions

Project Title: Colorado & Tejon

chaestad\stme\colorado.stm Nolte & Associates
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Section Material: Concrete
Section Shape: Circutar
Section Size: 24 inch
Number Sections: 1

Detailed Report for Pipe 24" PIPE

Fipe

Discharge 10.00 cfs Capacity 24.51 cfs
Mannings Coefficient 0.013 Hydraulic Drop 0.88 ft
Length 46.00 ft Energy Slope 0.019028 ft/ft
Constructed Slope 0.011738 f/t Upstream Velocity 3.18 fi's
Upstream Flow Time 0.00 min Average Velocity 3.18 fifs

Pipe Flow Time 0.24 min Dawnstream Velocity 3.18 ft's
System Flow Time 0.24 min

Grade Elevations
Location Invert Graund Crown Cover Depth HGL EGL
(1 () (ft) (9 (/) it {ft)

Upstream 5,996.72 6,001.56 5,998.72 284 4.21 6,000.93 5.001.08
Downstream 5,996.18 6,001.02 5,998.18 284 3.87 6,000.05 6,000.21

Message List

Information: Surcharged condition
Violation: does not mest minimum cover constraint at downstream end

Profile: Pressure profile.

Project Title: Colorado & Tejon
cihaestad\stmc\colorade. stm
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Section Material: Concrete
Section Shape: Circular
Section Size: 30 inch
Number Sections: 1

Detailed Report for Pipe 30" PIPE

Pipe

Discharge 18.00 cfs Capacity 28.89 cfs
Mannings Coefficient 0.013 Hydraulic Drop 0.58 ft

Length 84.50 ft Energy Slope 0.008937 ft/ft
Constructed Slope 0.004961 it Upstream Velocity 3.67 it/s
Upstream Flow Time 0.40 min Average Velocity 3.67 fifs

Pipe Flow Time 0.29 min Downstream Velocity 3.67 itfs
System Flow Time 0.70 min

Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
(ft) (ft) () {ft) (® (it} {ft)

Upstream 5,985.68 6,001.02 5,998.18 2.84 4.85 6,000.63 6,000.84
Downstream 5,985.36 6,000.81 5,897.86 2.85 4.69 6,000.05 6,000.26

Message List

Information: Surcharged condition
Violation: does not meet minimum cover constraint at downstream end

Profile: Pressure profile.

Project Title: Colorado & Tejon
c:\haestad\stmc\colorado.stm
10/29/88 10:33:54 AM
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Section Material: Concrete
Section Shape: Circular
Section Size: 30 inch

Number Sections: 1

Detailed Report for Pipe 30" PIPE (2)

Pipe

Discharge 21.00 cfs Capacity 29.00 cfs
Mannings Goefficient 0.013 Hydraulic Drop 017 ft

Length 64.00 ft Energy Slope 0.002622 it/fi
Constructed Slepe 0.005000 fu/ft Upstream Velocity 4.28 /s
Upstream Fiow Time 0.70 min Average Velocity 4,28 fifs

Pipe Flow Time 0.25 min Downstream Velocity 4.28 fifs
System Flow Time 0.85 min

Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
(ft) (1) (1) {ft) (ft) (ft) (ft)

Upstream 5,095.36 6,000.81 5,897.86 2.95 4.86 6,000.22 6,000.50
Downstream 5,895.04 6,000.80 5,097.54 3.28 5.01 6,000.05 6,000.33

Message List

Informaticn: Surcharged condition
Violation: does not meet minimum cover constraint at downstream end
Profile: Pressure profile.

Project Title: Colovado & Tejon
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Section Material: Concrate
Section Shape: Circutar
Section Size: 30 inch

Numbet Sections: 1

Detailed Report for Pipe 30" PIPE (3)

Pipe

Discharge 8.00 cfs Capacity 29.18 cfs

Mannings Coefficient 0.013 Hydraulic Drop 0.35 ft

Length 39,50 fi Energy Slope 0.008816 ftit

Constructed Slope 0.005083 ftHft Upstream Velocity 1.63 ft/s

Upstream Flow Time 0.00 min Average Velocity 1.63 it/s

Pipe Flow Time 0.40 min Downstream Velocity 1.63 /s

System Flow Time 0.40 min

Grade Elevations
Location Invert Ground Crown Cover Depth HGL EGL
{ft) (ft) () {ft) () (ft) {0

Upstream 5,995.68 5,001.22 5,998.38 2.84 4.57 8,000.85 6,000.89
Downstream 5,995.68 6,001.02 5,998.18 2.84 4.82 6,000.50 5,000.54

Message List

Information: Surcharged condition
Violation: does not meet minimum cover constraint at downstream end
Profile: Pressure profile.

Project Title: Colorado & Tejon
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Detailed Report for TEE 1

Flows
Total Discharge 18.00 cfs Known Flow 18.00 cfs
Upstream Additional + Carryover 0.00 cfs Total Watershed (CIA) 0.00 cfs

Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres

Flow Times

System Flow Time 0.40 min Upstream Flow Time 0.40 min
Elevations

HGL In 6,000.84 it HGL Out 6,000.83 ft
Ground Elevation 6,001.02 ft Rim Elevation 5,988.85 ft
Sump Elevation 5,895.68 ft '

Cther Properties

X 3,192,702.68 ft Y 1,364,738.74 ft
Velocity 3.67 ftfs Headloss 0.21 ft
Headloss Coefficient 1.00 Station 1+29 ft
External Flow 0.00 cfs

Message List

Information; Known flow propagated from upsiream junctions

Project Title: Colorado & Tejon
c\haestad\stimcicelorado.stm Nolte & Associates
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Detailed Report for TEE 2

Flows

Total Discharge 21.00 cfs Known Flow 21.00 cfs
Upstream Additional + Carryover 0.00 cfs Total Watershed (CIA) 0.00 cfs
Watershed Data

System Intensity 0.00 in/hr Upstream CA 0.00 acres
Total CA 0.00 acres

Flow Times

Systemn Flow Time 0.70 min Upstream Flow Time 0.70 min
Elevations

HGL In 6,000.50 ft HGL Cut 6,000.22 {t
Ground Elevation 6,000.81 it Rim Elevation 5,998.53 {
Sump Elevation 5,895.36 ft )

Other Properties

X 3,192,767.25 ft Y 1,364,738.77 ft
Velocity 428 /s Headloss 0.28 ft
Headlgss Coeificient 1.00 Station 0+64 ft
External Fiow 0.00 cfs

Message List

Information: Known flow propagated from upstream junctions

Project Title; Colorado & Tejon
c:\haestadistmc\colorado.stm
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