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SR V FAX 605/342-4222

December 23, 1993

Mr. Rod Sudbeck P.E.
Engineering Division Manager
City of Rapid City

300 Sixth Street

Rapid City, SD 57701

RE: Design Plan for South Robbinsdale Drainage Basin
Dear Mr. Sudbeck:

Presented herewith is our DESIGN PLAN FOR SOUTH ROBBINSDALE DRAINAGE
BASIN. The plan is a comprehensive basinwide design plan for stormwater management
in the South Robbinsdale Drainage Basin. It will provide guidance to the City,
Pennington County, developers, and others in the basin. It contains the necessary
information to insure the basin is developed with proper stormwater controls.

Please be assured of our readiness to meet with City Officials to discuss the contents of
the report. We are available to answer any questions and are prepared to proceed with
the design of the recommended improvements if desired.

Thank you for the opportunity to be of service.

Respectfully submitted,

cc: File 7571

Civil Engineering
Geotechnical Engineering
Materials Testing Laboratory
Land Surveying
Environmental Services
Water Resources
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INTRODUCTION
BACKGROUND

Proper management of urban drainage has historically been neglected as cities develop.
Management has consisted of piecemeal planning, crisis control, after the fact corrective
solutions, and generally hoping the problem will go away or not happen again.
Development has been allowed with little or no consideration given to basinwide impacts
on flooding. Consequently severe and damaging flooding has occurred.

.The City of Rapid City has recognized that this traditional method of urban drainage

management is no longer appropriate. Rapid City now views drainage control as a
significant component of the urban infrastructure system rather than a problem that is
simply tolerated. Consequently the City of Rapid City has implemented a program for
comprehensive basinwide drainage design planning. This design plan was thus prepared
by FMG, Inc., for the South Robbinsdale Drainage Basin. It is one of many design plans
prepared for drainage basins in and around the City of Rapid City.

OBJECTIVE

The purpose of this design plan is to define existing and future stormwater related
problems in the study area and to present a conceptual design plan for prevention and
control of the problems. This conceptual design plan is intended to provide stormwater
guidance to the City, Pennington County, developers, and others in the basin. It provides
the necessary information to insure the basin is developed with proper stormwater
controls.

DESIGN PLAN LIMITATIONS

It was beyond the scope of work to provide final engineering drawings suitable for
construction. The design plan presented herein is conceptual and is intended to provide
the general information necessary for the final working design of an efficient, planned
system. The design plan is based on a practical hydraulic system which is suitable for
further evaluation and implementation as the basin develops.

It is unlikely that the final design of any recommended improvement will exactly follow
guidelines presented in this report; therefore, it will be necessary to make a final detailed
technical analysis of the proposed improvements prior to their construction. Time lags
play an important role in a planned basinwide system; thus, the final project design must
include a computer analysis of the entire system even if individual element design flows are
smaller than those proposed in this report. The computer models used in the design plan
allow the final design analysis to be performed quite easily as well as allowing for easy
updating or changing of the design plan.



Since the plan lends itself to updating or revisions, users of the plan are advised to contact
the City of Rapid City to determine if this original document has been modified.

It should ‘be noted that this - de31gn plan prov1des for only major dramage Unless
spec1ﬁca11y addressed in the report Iocahzed or minor dramage was beyond the scope of
the study. e , ‘

It should also be noted that the design plan runoff/routing analysis is considered an
approximation since storms rarely follow ideal patterns and other factors such as ground
cover, mﬁltratron, and channel conditions may vaty with time or from assumed conditions.
The intent of a hydrologic runoff/routmg analysis is to provide a reasonably dependable
and cons1stent approx1matxon of ramfall-runoﬁ‘ charactenstlcs o

|
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BASIN DESCRIPTION

GENERAL INFORMATION

The South Robbinsdale Drainage Basin is in the Rapid Creek drainage basin with the study
area discharge point located east of the railroad tracks in the northwest quarter of Section
17, TIN, R7E. Note that the basin does not discharge directly to Rapid Creek; rather, it
discharges into a major Rapid Creek tributary at a location about 3000 feet southwest of
Rapid Creek.

The basin originates approximately 3 miles west of the discharge point and includes an
area of approximately 1,635 acres. Figure 1 shows the South Robbinsdale Drainage
Basin.

SUB-BASIN DESCRIPTION

The complete drainage basin was subdivided in 15 smaller drainage basins as shown on
Figure 2. '

Subdivision of a drainage basin provides a more realistic approach to stormwater design as
it allows flows to be calculated at various locations and then routed though a basin rather
than simply assuming all runoff reaches the outlet simultaneously. There is no established
rule for basin subdivision and it is primarily based on specific project engineering needs
and engineering judgment. The sub-basins used in the final design plan were arrived at
after reviewing project needs and discussions with city staff. It should be noted that sub-
basins were added or changed during the study as necessary for proper modeling of
proposed improvements.

Sub-basin boundaries were established following major flow patterns and unaccounted for
sub-basin transfer may occur. Unless otherwise specified it is intended that sub-basin
transfer will be prevented upon plan implementation, however, owing to map scale
limitations, difficulties in establishing exact flow patterns, etc., some sub-basin transfer
may still occur.

Basin boundaries were determined from aerial topography maps where possible. It should
be noted that contours shown on the USGS quadrangle maps do not necessarily reflect all
effects of urbanization and are misleading as to certain drainage boundaries.



LAND USE

In accordance with the City of Raprd Crty Dralna{ge Criteria Manual this design plan is
based on a fully developed drainage basin. To ensure that facilities are sized properly it
was necessary to make a realistic forecast of how the study area will develop.

The South Robbinsdale basin is presently about 35% developed. Existing development
pnmanly consists of industrial use, commercial use, low to medium density residential use,

and recreational use. It is expected that future development in the study area will follow
existing trends with the basin being pnmanly developed as residential with other rmxed
uses included. Special land use assumptions were required due to the umque nature of
certain future developments in the basin. These specral assump‘nons were:

. Existing undeveloped areas west of existing and proposed Frfth Street W1th slopes

T he proposed "South Town Herghts" Planned Resxdentlal Development is located
within the study area in Section 14. Percent imperviousness for the proposed
development was determined using the PRD plan on file at the City of Rapid City
Planning Office.

'l

. of 20% -or more were assumed to-be undevelopable and-1% imperviousness was

“assumed. USGS quadrangle maps were used to approximate areas of 20%, slopes

_ Existing undeveloped areas west of Fifth Street with slopes less than 20%, except
for areas shown for multi-family, were assumed to have s1ngle family type

developments with 35% to 40% i 1mperv10usness Multr-famrly areas west of Flﬁh

. ‘Street were assumed to, have an 1mpervrousness of 7 O%

. \Future ofﬁce complexes were assumed to have an 1mpervrousness of 70%.

. The ﬁ,lture school site was assumed to have a 50% 1mperv10usness 1n both sub-

basin 20 and sub-basin 30.

. The future park/recreatron area m sub-basm 30 Was assumed to have an
1mperv10usness of 13%

. It was "assumed‘ that the area in sub-basin 2 between LaCroix Links. G'_olf Course

and Minnesota Street would be developed as a park/recreation facility with 7%

. imperviousness. If the area is developed differently it will be necessary to rerun
" the models with the proposed development Ifthe resultmg flows exceed capacrty

“of the downstream structures 1t w1ll be necessary to increase the structure sizes or

use on-site detention.

Figure 3 at the rear of this chapter is a map of the anticipated future land use conditions
used during preparation of this design plan. City officials were involved in future land use
projections.
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TOPOGRAPHY AND SPECIAL FEATURES

Basin topography is characteristic of the eastern foothills region of the Black Hills.
Elevations vary from approximately 3,160 feet at the stream confluence to a maximum of
approximately 3,870 feet at the basin divide.

Proposed extensions of Fifth Street, Minnesota Street, Elm Avenue, and Parkview Drive
are located in the study area. Numerous other roadways and utilities are located in or
planned for the study area. Maps of these items are too large for inclusion in this report
and are on file at the City Engineering Department.



SCALE ["=2000'

(C T,

3300

\\\\(

BRI -‘ -
Py )
‘ ;&"‘ ::'f"'_.
‘A A .»"-.‘ e DA
N\ 55 i
0
i 5
% - O A\l
3/( ¢ i 3 S \ %
,},‘f//“f// Xe % 3 NG&
«
(7

)
[
oA
)
A 7 7 5 2 j Y _] N
= 1 ) & °
) < )
N % ‘ > .
3, )
$ TR (2
. = {
] s 4 %
$ N ) S Z
R = ) 28 ‘o o =
) % 3 Q
2 . S Q §
/ hy) A v .
N \ A =z N Lty
S ) NS «,
‘ , 2] 5
o d
2 4 =2, 7
(=) - P @
) = )

7S

D)
/)
=
850"
f

\ > S 2 = % . o > 2
/ (70; g 800 4 m'> - D -

S STUDY AREA

Fl1GLURE ) v




AND

ey

W,

;

(4

3?0

[

o
Q.
G5

N\

O
DY
3
A e
&3
Im ¢ 2
B
7
5 U¢a
N
)
o)
650 i S
3 g 2
L]
)
o Y
7 R
% W
\\\\ \
W
S
Z2N W
500 7
) et
===

FIGL/RE 2

39,

3200

3300

§
- .
o N
. N
: ]
N L
N0 Gt < \
\ \\
\\\
1 k
I} p 4
EN D
15K :
15 N
11 N, \e
. \ )
il
i
e} 4
e i
-
v 0agy,
= e\ )i
= ’-‘Q 7
> O {2
S
Ry
i
)
2R
)
=a=,
PaiA)
5’/

=y

SCALE /*=2000'

.ﬁ\ :
alEoiasz=sIIR=R=s
St i e\
: W
1Y
W

5@29
Q
\ Il
&
o AN
\
W .
\ NE
N
§

llm

[+]
=gt

Y4

—

SLUB-BASIN
BOUNDARIES



S\
OISR E
AT

7D Vo
7S
A5

\/ q“sb
Z NS
o
5
)
At
v
M

SCALE

/"=2000'

COMPMELLIAL

ScHOOLS

OPEN SFACES /INCLUDING PARKS,
GOLF COURSES, PLAYG,
o+ ATHLETIO /-:42/4/775;0 wnOS

PLANNED RESIDENTIAL DEVELOPMENT
JNOUSTEIAL

MULTI FAMILY INCLUDING
CHURCHES , TRAILER PABKS
OFFICES 3 ¥ APARTMENT COrT~
PLEXES

SINGLE FAMILY - SLOPES > 209,
ASSUMED NOT DEVELOPABLE

Frel/RE 3

FUTURE LAND

/S E



DESIGN PLAN



—

DESIGN PLAN

GENERAL

Preparing the design plan involved completion of various tasks in an orderly process. The
process involved sub-basin flow calculations, routing of the flows, problem identification,
and evaluation of proposed solutions. A basinwide approach was used to determine
effects of flows, problems, and improvements on the entire basin.

The entire basin was subdivided into numerous smaller basins with a network of hydraulic
elements connecting the sub-basins. Flows were then calculated and routed using
CUHPE/PC and UDSWM2-PC computer models. After flows were calculated for various
scenarios it was possible to identify problems and begin the design analysis.

After completion of the above steps, the analysis became a systematic evaluation of
solutions. Evaluation of time lags between various points was an important part of the
process. Economics, development needs, restrictions from existing infrastructure, and
engineering judgment were included in the design plan evaluation and recommendation
process.

The result of the above process is the SOUTH ROBBINSDALE DRAINAGE BASIN
DESIGN PLAN. This plan is not intended to be a final project design suitable for
construction and a detailed engineering analysis and design is necessary prior to
implementation of any proposed improvement. The design plan presented herein is

-conceptual and is intended to provide the general information necessary for the final

design of an efficient, planned system. It has been prepared within the limits of computer
modeling to provide a functional drainage development guide. Rarely will a drainage
basin respond and develop exactly as assumed; thus, this design is based on a practical
hydraulic system. The plan is suitable for further evaluation as the basin develops,
improvements become necessary, or various changes are requested.

Since the plan lends itself to updating or revisions, users of the plan are advised to check
with the City of Rapid City to determine if this original document has been modified.

DESIGN PLAN OVERVIEW

In accordance with the City of Rapid City Drainage Criteria Manual the design plan
presented herein is based on a 100 year storm occurring in a fully developed basin.

The proposed design plan is generally described as a series of detention ponds
interconnected with open channels. The design plan requires major channel
improvements, new roadway crossings, new storm sewers, and construction or
modification of detention ponds.



Tt was beyond the scope of this study to establish or study floodplain boundaries. Except
at the lower end of the basin, it is judged that the existing floodmaps for the area are
adequate. Major channel improvements are recommended at the lower end of the basin,
and revised flood maps can be prepared at time of channel reconstruction. Floodplarn
maps are dlscussed in ﬁrrther detarl in the HYDRAULICS chapter of this report.

Numerous plan summanes are given in ﬁgures and tables at the back of th1s chapter

however, the user is cautioned to refer to the INDIVIDUAL ELEMENT DESIGN section.
for a complete understanding of the design plan. The user should also be familiar with the
HYDROLOGY and HYDRAULICS chapters. A summary of the des1gn plan
recommendations and estimated costs of each element is given as Table 1,a summary of
future condition peak flows for the sub-basins is given as Table 2 and a summary of
individual element peak routed flows with design plan conditions i 1s glven as Table 3 A‘
schematic of the design plan hydrologic routing network is shown on Flgure 4, "

Desrgn plan hydrographs for sub-basms direct ﬂow elements and detentron ponds are,
inclided as Appendix A. Design plan CUHPE/PC and UDSWM2 computer pnntouts are
included as Appendxx B and aenal photos deplctmg the desrgn plan are 1ncluded under
separate cover.

COSTESTIMATE

RecoMended designplan improvemenits are estimated to cost $2,365 :0001 The cost
est1mate 1s 1termzed by element on Table 1 A complete descnptlon of each recommended'

The total cost estimate includes a’ 5% contmgency ' cost and 25%
engmeenng/admlmstratlon costs. Cost estimates do not include costs of land or easement
acquisition as it has been assumed that easements or nght- f-way would be ded1cated in
accordance with city subdivision regulatlons ‘Cost estimates do not include 2 any costs for
multiple purpose improvements. =~ ..

INDIVIDUAL ELEMENT DESIGN

Following is a discussion of each element used in the design plan. This section expands on
the summarized information presented in the design plan overview. Included is a
descnptlon of each element, specral problems encountered des1gn data, recommendatlons
and other appropriate information. -

10
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Element 1

Element 1 represents the existing open channel beginning at the South Robbinsdale Basin
discharge point and ending at the Highway 79 box culvert. A railroad bridge crosses
Element 1 about 900 feet east of Highway 79. The channel has several sharp bends and is
generally choked with vegetation. Improvements to the entire reach of channel are
recommended.

Flood carrying capacity downstream of the railroad is adequate; however, the FEMA
floodplain is quite wide. It is assumed that developers will request to improve the channel
to maximize developable land thus the recommendation for channel improvement
downstream of the railroad.

Improvements are recommended between Highway 79 and the railroad to prevent
flooding of existing structures, provide a maintainable channel, eliminate the sharp 90
degree channel bend, and allow for development of adjacent property.

It is recommended that the Element 1 channel be improved with a 35 foot wide bottom,
5:1 side slopes, a longitudinal slope of 0.005 fi/ft, and an n value of 0.050. Drop
structures will be necessary and a concrete trickle channel is recommended for inclusion in

~ the new channel. The sharp channel bends upstream of the railroad should be improved

with appropriate radius curves. Peak routed flow in Element 1 is 1,231 cfs; however, the
flow used for design is 1,463 cfs from Element 100. Normal depth for 1,463 cfs with the
recommended Element 1 channel is about 5.0 feet at a velocity of approximately 5 fps.

The railroad bridge is adequate; however, backwater from the bridge should be accounted
for when designing the upstream channel.

The typical channel for Element 1 UDSWM2 routing used a 35 foot bottom, 5:1 side
slopes, an n value of 0.063, and an invert slope of 0.005 ft/ft.

Element 2

Element 2 represents the existing open channel beginning at the Highway 79 box culvert
and ending at the confluence of Elements 3 and 4. Improvements are recommended.

Flood carrying capacity is adequate; however, the FEMA floodplain is quite wide.
Furthermore, the channel is steep, subject to erosion, and choked with vegetation. The
channel will be difficult, if not impossible, to maintain if it is not improved. It is
recommended that the channel be reconstructed to improve flow carrying characteristics
and to allow for development of adjacent property.

11



It is recommended that the Element 2 channel be improved with a 35 foot wide bottom,
5:1 side slopes, a longitudinal slope of 0.005 fi/ft, and an n value of 0.050... Drop
structures will be necessary and a concrete trickle channel is recommended for inclusion
into the new channel Peak routed flow in Element 2 is 1,178 cfs; however, the flow used
for de51gn is 1,467 cfs from Element 101. Normal depth for 1,467 cfs ‘with, the
recommended Element 2 channel is about 5.0 feet ata veloclty of approx1mately 5 fps .

The box culvert under nghway 79 isa tnple 8 (S) X 6' (R) RC box culvert The culvert
will convey the 1,467 cfs flow with about 6" of freeboard. Backwater from ‘the box
culvert should be accounted for in the final design of Element 2.

Element 2 was UDSWMZ modeled w1th a 35 foot bottom 5:1 s1de slopes an n value of
0.063, and an invert slope of 0.005 f/R. ' .

SRR

Element 3

Element 3 represents the existing open channel beginning at the upstream end of Element
2 and ending at the Element 200 detention pond. Channel capacity is adequate and no.
improvements are necessary other than shaplng as desired when adjacent property is
developed

Element 3 was UDSWM2 modeled with a 3 foot wide bottom 3:1 side slopes, an n value
of 0.050, and an invert slope of 0.020 ft/ft Peak routed ﬂow is 61 cfs at a UDSWMZ
calculated ﬂow depth of 1.7 feet ~

Element4

Element 4 represents the existing open channel beginning at the upstream end of Element
2 and énding at Centennial Park at the downstream end of Element 5. Much of the
channel has a concrete trickle channel. Improvements are recommended at the’ upstream
and downstream ends of the channel. No improvements are recommended for the
remainder of the channel.

The downstream reach to be improved is located between LaCroix Links golf course and
Elément 2, a reach length of about 600 feet. It is recommended that this reach be
improved similar to thé recommendations for Element 2. The récommended channel has a
35.foot wide bottom, 5:1 side slopes, and a longitudinal slope of 0.005 fi/f. Drop
structures w111 be necessary and a concrete tnckle channel is recommended for 1nc1u51on
1nto the new channel '

Improvements are also recommended at the upstream end of Element 4 in the v1c1mty of

Centennial Park. A short pedestrian bridge crosses the channel at this location. It was
beyond the scope of the study to perform detailed bridge modeling; however, a cursory

12



analysis indicates the bridge will constrict flow and cause backwater flooding. It is judged
the backwater flooding will adversely affect the upstream channel as well as the Centennial
Street overflow. Furthermore, the channel at the bridge is only about 10 wide and has
steep side slopes.

It is recommended that the bridge be replaced with a clear span bridge approximately 70'
long. The bridge deck should be elevated as required to prevent backwater flooding. The
channel bottom at the bridge should be widened to about 25' to 30' in order to match the
adjacent channels. An alternate to bridge replacement is a low water crossing with
culverts and overtopping in lieu of a larger bridge.

Bridges in the golf course downstream of Centennial Park will also restrict flow and cause
backwater flooding. This is judged to be acceptable in the golf course and no
improvements are recommended.

Element 4 was UDSWM2 modeled with a 25 foot wide bottom, 4:1 side slopes, an n
value of 0.050, and an invert slope of 0.0085 ft/ft. Peak routed flow is 1,164 cfs and
UDSWM2 calculated flow depth is 4.6 feet. UDSWM2 modeling data differs from the
recommended channel at the lower end in order to provide average Element 4 data.

Element 5

Element 5 represents the existing open channel beginning at the upstream end of Element
4 and ending at the Elm Avenue bridge. The channel has a concrete trickle channel and
also has a grouted riprap channel and drop structure downstream of the bridge. Channel
and bridge capacity are adequate and no improvements are recommended. The only
improvement recommended is construction of additional inlets on Elm Avenue at the
bridge.

The Elm Avenue bridge is adequate and no improvements are necessary. The bridge
opening is 24' X 5.7' with a concrete lined floor and vertical concrete abutments. The
bridge will convey the 939 cfs flow (Element 103) under Elm Avenue with about 2 feet of
freeboard. HYS8 was used to determine bridge capacity since the bridge resembles a box
culvert. The HY8 data is included as Appendix E.

Additional inlets are recommended on Elm Avenue at the bridge. It is recommended that
inlets with capacity of about 40 cfs be installed to intercept all flow from the south on Elm
Avenue. The bridge is not at a street sag and any flow that bypasses the bridge flows to
Centennial Street and increases Centennial Street flooding. Slotted drain may be cost
effective at this location.

Element 5 was UDSWM2 modeled with a 20 foot wide bottom, 4:1 side slopes, an n

value of 0.050, and an invert slope of 0.008 fi/ft. Peak routed flow is 944 cfs and
UDSWM2 calculated flow depth is 4.5 feet.

13



Element 6

Element 6 represents the existing open channel beginning at the Elm Avenue bridge and
ending at the confluence of Element 7 and Element 20. The City of Rapid City is currently
constructing a phased project to improve this. channel. No improvements other than
completlon of the current project are necessary ' o

The current project includes construction of a concrete trickle channel repairs to ex15t1ng‘
drop structures, ¢hannel clearing, and constructlon of a channel drop structure ’

Element 6 was UDSWM2 modeled with a 30 foot wide bottom, 3:1 side slopes, an n.
value of 0.050, and an invert slope of 0. 0085 ft/ﬁ Peak routed ﬂow is 779 cfs and
UDSWM2 calculated flow depthis 3.6 feet.

Element 7

Element 7 represents the existing open channel begmmng at the confluence of Element 7
and Element 20 and ending at the Parkview Drive crossing. The City of Rapid City is’
currently constructing a phased project to improve this channel. No improvements other
than completion of the current project are necessary.

The current project includes construction of a concrete trickle channel, channel cleanng,
and constructlon of a grouted riprap outlet structure at the Parkv1ew Drive crossmg

Elemént 7 was UDSWM2 modéled with & 25 foot wxde ‘bottom, 3°1 s1de slopes an n‘
value of 0.050, and an invert slope of 0. 010 f/f. Peak routed flow is 561 cfs and
UDSWM2 calculated flow depthis 3.1 feet.

Element 'v8

Element 8 represents the ex13t1ng open channel beglnnmg at the Parkv1ew Drivé crossmg
and ending at Fifth Street at detention pond Element 201. ‘Maple Street and .Wisconsin
Avenue cross Element 8. Improvements to the reach of channel between Parkview Drive
and Maple Street are recommended. Improvements at the Parkv1ew Drlve crossmg are
also recommended

The total flow calculatéd at the Parkview Drive crossmg (Element 104) 1s 568 cfs. This
peak flow is almost entirely generated by sub-basin 6. A significant portion of the sub-
basin 6 flow does not reach the inlet end of the Parkview Drive culverts; ‘rather; it is
conveyed on streets to the vertical street sag at the crossing. Based on mterpolatlon of
flows, it is calculated that the peak flow reaching the Parkview Drive crossing via the
upstream channel is approximately 320 cfs whlle the remalmng 250 cfs is carned on streets

14
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to the crossing. The 250 cfs street flow will enter the channel system by overtopping of
Parkview Drive at the crossing where a street sag exists. Overtopping to the channel will
occur on the east side Parkview Drive.

Parkview Drive between the crossing and Centennial Street does not have capacity to
carry the 10 year street flow in accordance with RCDCM criteria. The 10 year flow is
about 120 cfs; however, street capacity prior to curb overtop is only about 25 cfs. It is
recommended that a 36" RCP be extended from the downstream side of the Parkview"
Drive crossing to Centennial Street to carry the 10 year excess flow of 95 cfs. Inlets and
pipe should be extended upstream from the Parkview Drive - Centennial Street
intersection as necessary to properly intercept the flow.

Installation of the recommended pipe will reduce the 100 year street flow reaching the
Parkview Drive sag to 155 cfs (250 cfs - 95 cfs pipe). Improvements are necessary for
overflow to occur without exceeding the 1 foot depth above curb allowed by the
RCDCM. These improvements consist of grading the area behind the curb to an elevation
at or below the curb elevation. Reconstruction of the sidewalk to an elevation at or below
the curb is also required. It is assumed that the recommended 36" RCP pipe will be
installed on the east side of Parkview Drive; therefore, grading and sidewalk
reconstruction can be completed as part of that project.

The Parkview Drive pipe crossing, 4 - 42" RCP's with a sump inlet, is adequate to convey
the 320 cfs flow with no overtopping. The pipes have capacity for about 450 cfs prior to
roadway overtop.

The Maple Street crossing, twin 36" RCP culverts, is adequate. The 100 year flow to the
crossing is about 100 cfs while the crossing capacity is about 110 cfs prior to street
overtopping.

The Wisconsin Street crossing, twin 36" RCP culverts, is adequate. The 100 year flow to
the crossing is about 75 cfs while the crossing capacity is about 100 cfs prior to street
overtopping.

Channel improvements are recommended for the section of channel between Parkview
Drive and Maple Street. The channel should be designed to convey 300 to 350 cfs and
backwater from the Parkview Drive crossing should be accounted for. The recommended
channel has a 20 foot wide bottom, 5:1 side slopes, a longitudinal slope of 0.010 ft/ft, and
an n value of 0.040. Drop structures will be necessary and a concrete trickle channel is
recommended for inclusion into the new channel. The recommended slope is steeper than
that normally associated with grass lined channels; however, was judged appropriate due
to the relatively low and short duration peak flow. Normal depth for the recommended
channel with 350 cfs is about 2 feet at a velocity of about 6 fps.

Element 8 was UDSWM2 modeled with a 20 foot wide bottom, 5:1 side slopes, an n
value of 0.050, and an average invert slope of 0.017 fi/ft. Peak routed flow is 32 cfs. The
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UDSWM2 modehng slope differs from the recommended lower reach slope in order to.
model the average Element 8 slope

Element 9

Element 9 is a proposed 42" RCP storm sewer. It begms at the Element 201 detentlon
pond and ends at the existing Element 10 42" RCP.

The 42" RCP will replace a current open channel and will be installed as part of a future
- Fifth Street improvement project. The pipe primarily serves to convey discharge from the:
Element 202 pond although inlets on Fifth Street can also be connected to the pipe. The
design discharge from Element 202 is about 70 cfs; however, it is recommended that the
pipe be designed to convey 150 cfs which is the maximum flow that can be discharged
from Element 202 under emergency conditions. | | '

The typical pipe for UDSWM2 routmg is a 42" RCP w1th an n value of 0 016 and an
invert slope of 0.030 fi/ft. Peak routed flow is 70 cfs.

Element 10

Element 10 represents the exxstmg 42" RCP outlet pipe ﬁom the Element 202 detentlon
“pond. Tt begins at the pond standpipe upstream of Texas Street and ends Just downstream
of Texas Street. No improvements are necessary.

The typlcal plpe for UDSWM2 routmg is a 42" RCP‘ w1th an n value of O 016 and an
invert slope of 0. 019 f/ff. Peak routed flowis 70 cfs.

EEEd

Element 11 is an existing open channel beginning at the Element 202 detentioﬁ pond and
ending at the Element 203 detention pond. No improvements are necessary.

The typical channel for UDSWM?2 routmg used a 20 foot W1de channel, s1de slopes of
10:1, n value of 0.07 35 and an invert slope of 0 024 ﬁ/ﬁ Peak routed flow i is 11 cfs
Element12

Element 12 is an’ ex1stmg open channel begmmng near the Elm Avenue brldge and endmg

at the proposed Element 300 detention pond. Minnesota Street crosses Element 12.
Improvements to the channel downstream of Minnesota Street are recommended. . |
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The existing channel downstream of Minnesota Street is experiencing erosion problems
and is difficult to maintain. It is recommended that the channel be regraded and the floor
of the channel lined with concrete. The recommended channel configuration is a 4' wide
bottom, 4:1 side slopes, n value of 0.02, and slope of 0.005 ft/ft. The channel should be
designed to carry about 100 cfs as it will convey some sub-basin 5 flow in addition to the
70 cfs routed flow. Normal depth in the recommended channel for 100 cfs is about 2 feet.

The Minnesota Street crossing, a 36" RCP, is adequate for the 100 year flow as is the
channel upstream of Minnesota Street.

The typical channel for UDSWM2 routing used a 4 foot wide channel, side slopes of 4:1,
average n value 0of 0.025, and an average invert slope of 0.01 fi/ft. Peak routed flow is 70
cfs.

Element 20

Element 20 is an existing open channel beginning at Element 6 and ending just upstream of
Minnesota Street. Channel improvements are recommended as is completion of the
Minnesota Street crossing.

The recommended channel configuration is a 30' wide bottom, 4:1 side slopes, n value of
0.04, and slope of 0.005 ft/ft. Drop structures will be necessary and a concrete trickle
channel is recommended for inclusion in the new channel. The channel should be designed
to carry 658 cfs as calculated at Element 120. Normal depth in the recommended channel
for 658 cfs is about 3.5 feet at a velocity of about 5 fps. The recommended channel shape
and grade is close to that proposed when the adjacent subdivision was developed.

The Minnesota Street Crossing should be completed by replacing the small temporary
pipes with a permanent crossing. It appears that the future street will not have a vertical
sag located at the channel; therefore, it is recommended that the entire 658 cfs be
conveyed under the roadway. The recommended crossing consists of 3 - 66" RCP
culverts with capacity of 658 cfs.

The typical channel for UDSWM2 routing used a 30 foot wide channel, side slopes of 4:1,
average n value of 0.050, and an invert slope of 0.050 ft/ft. Peak routed flow is 658 cfs.
Element 21

Element 21 is an existing open channel beginning at Minnesota Street and ending at the

proposed Element 301 detention pond. Parkview Drive crosses the channel

Improvements are recommended to the channel and the Parkview Drive crossing.
e T N —
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The existing channel is adequate; however, the proﬁle is very steep and subject to erosion..
Furthermore,’ it was assumed adJacent property owners Wlll desrre a deﬁned channel to
maxnmze developable area.

It is recommended that the Element 21 channel be 1mproved with a 15 foot w1de bottom, .
4:1 side slopes, a longltudmal slope of 0.005 fi/ft, and an n value of 0.040. Drop.
structurés will be necessary and concrete trickle channel is recommiended for inclusion into
the new channel. Peak routed flow in Element 21 is 144 cfs; however, the flow used for.
design is about 285 cfs as calculated at Element 121. Norial depth for the recommended
channel with 285 cfs is about 2.8 feet at a velocity of approximately 4 fps. "

The emstmg stock dam near the West end of Element 21 wﬂl be breached as part of thet
channel improvements.

The Parkview Drive crossing should be improved with twin 42" RCP culverts with
capacity of about 150 cfs. This design flow is higher than the 10 year flow of 130 cfs and.
is used to allow the 100 year peak from Detention Pond 301 to pass under the roadway.

The roadway profile should be designed to allow the remaining 135 cfs (285 cfs 150 cfs)
to ~overtop the roadway 1n accordance w1th the RCDCM L

The typical channel for UDSWM2 routing used a 15 foot wide channel,“ side slopes of 41,
average n value of 0.050, and an invert slope of 0.050 ft/ft. Peak routed flow is 144 c‘fs.v'

Eleme’nt 22 -

Element 22 is an exrstxng open channel begmmng at the proposed Element 301 detent1on
pond and endmg at sub-basin 22. No 1mprovements are necessary.

The typlcal channel for UDSWM2 routmg used a 20 foot Wlde channel 51de slopes of 5: 1
n value, of 0,075, and an invert slope of 0. 031 ﬁ/ﬂ Peak routed ﬂow is 236 cfs at’a
UDSWM2 calculated ﬂow depth of 1 9 feet e

Element 30

Elémient 30 is an existing channel beginning at Minnesota Street and ending at the
proposed Element 302 detention pond. Parkview Drive crosses Element 30. Channel
improvements and a new Parkview Drive crossing are recommended. The 1mprovements
to the Parkview Drive crossing are discussed under Element 302.

:The recommended channel conﬁguratlon is'a 20' w1de bottom, 4: 1 s1de slopes n value of

0.04, and slope of 0.005 /R Drop structures will be necessary and a concrete trickle
channel is recommended for inclusion in the new channel. The channel should be designed
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to carry 500 cfs. Normal depth in the recommended channel for 500 cfs is about 3.5 feet
at a velocity of about 4.6 fps.

The typical channel for UDSWM2 routing used a 20 foot wide channel, side slopes of 4:1,
n value of 0.050, and an invert slope of 0.005 fi/ft. Peak routed flow is 498 cfs.

Element 31

Element 31 is an existing open channel beginning at Detention Pond Element 302 and
ending at Fifth Street at Detention Pond Element 303. Channel improvements are
recommended.

The existing natural channel is adequate; however, the profile is very steep and subject to
erosion. Furthermore, it was assumed adjacent property owners will desire a defined
channel to maximize developable area.

It is recommended that the Element 31 channel be improved with a 20 foot wide bottom,
4:1 side slopes, a longitudinal slope of 0.005 fi/ft, and an n value of 0.040. Drop
structures will be necessary and a concrete trickle channel is recommended for inclusion

- into the new channel. Peak routed flow in Element 31 is 483 cfs; however, the flow used

for design is 503 cfs as calculated at Element 130. Normal depth for the recommended
channel with 503 cfs is about 3.5 feet at a velocity of approximately 5 fps.

The typical channel for UDSWM?2 routing used a 20 foot wide channel, side slopes of 4:1,
n value of 0.050, and an invert slope of 0.005 fi/ft.

Element 100

Element 100 is direct flow element. It is used to summarize flows from sub-basin 1 and
Element 1. The flow calculated at this element is the total discharge from the South
Robbinsdale Drainage Basin. Peak discharge is 1,463 cfs.

Element 101

Element 101 is a direct flow element. It summarizes flows from sub-basin 2 and Element

2 to provide an inflow hydrograph to Element 1. The flow calculated at this element is the
flow reaching the Highway 79 crossing. Peak discharge is 1,467 cfs.
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Elemerit 102 i

Element 102 is a direct flow element located in Centennial Park. It summarizes flows
from sub-basm 4 and Element 5. Peak dlscharge is1 247 ofs.

Element 103

Element 103 is a direct flow element located at Elm Avenue. It summarizes flows from
sub-basin S, Element 6, and Element 12. Flow calculated at this Element 103 is the ﬂow_,
reaching the Elm Avenue bridge. Peak discharge is 939 cfs. .

Element:lOZl: ; B

Element 104 is a direct flow element located at Parkview Drive. It summarizes flows from
sub-basin 6 and Element 8. As discussed under Element 7, some of the flow calculated: at
this location enters the channel system downstream of Parkv1ew Dnve Peak d1scharge at
Element 104 is 568 cfs. :

Element 105

Element 105 is a direct flow element. It summarizes flows from sub-basin 7 and Element
9 to provide the inflow hydrograph to detention pond Element 201. Peak discharge is.232
cfs.

Element 106

Element 106 i is a dlrect ﬂow element It summanzes ﬂows ﬁom sub-basm 3 and Element
11 to provide an inflow hydrograph to, detennon pond Element 202 Peak dlscharge is 181
cfs.

Element 120

'Element 120 isa dlrect ﬂow element just upstream of Minnesota Street. It summarizes
flows from Element 30 and Element 121 to provide an inflow hydrograph to Element 20,
Peak discharge is 658 cfs. This is the flow reaching the Minnesota Street crossmg
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Element 121

Element 121 is a direct flow element located near Minnesota Street and Parkview Drive.
It summarizes flows from sub-basin 20 and Element 21. Peak discharge is 285 cfs.

Element 122

Element 122 is a direct flow element. It summarizes flows from sub-basin 21 and Element
22 to provide an inflow hydrograph to detention pond Element 301. Peak discharge is
456 cfs.

Element 130

Element 130 is a direct flow element. It summarizes flows from sub-basin 30 and Element
31 to provide an inflow hydrograph to detention pond Element 302. Peak discharge is
503 cfs.

Element 200

Element 200 is an existing detention pond located south of Minnesota Street in Dakota
Ridge Subdivision. The pond is adequate and no improvements are necessary.

Peak inflow is 138 cfs, peak outflow is 61 cfs, and required storage is 4 acre-feet. Top of
pool is at approximate elevation 3211, top of embankment is at approximate elevation
3212, and bottom of pond is at elevation 3206

The outlet works is a staged system with a 24" RCP serving as the primary outlet and a
48" diameter standpipe serving as a secondary outlet. Both the 24" RCP and standpipe
are connected to a 36" RCP discharge pipe under Minnesota Street. The 24" RCP is at
elevation 3206 and top of standpipe is at elevation 3210. Stage/storage/discharge data for
the pond is given below.

STAGE/STORAGE/DISCHARGE DATA - ELEMENT 200

ELEV. STORAGE DISCHARGE
(AC-FT) (CFS)
3206 0.0 0
3208 12 14
3210 2.8 28
3212 43 85
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Element 201

Element 201 is an ex1stmg detentlon (pond located at Flﬂh Street It is, recommended that
the pond remain as a detention pond with increased storage capacrty Modifications to the
outlet pipe are also necessary.

The bottom of the pond should be excavated and lowered from approximate elevation
3328.5 to elevation 3326.5. Only the southern portion of the pond can be lowered to the
recommended bottom elevatlon in order to maintain cover over a samtary sewer. The
pond must also be enlarged to the north and south to méet the storage requrrement

Additional storage will be obtained by constructing a small berm on the west side of Fifth
Street. Preliminary plans for Fifth Street improvements indicate the street low point will
be at elevation 3335.5. Design high water is slightly above elevation 3336 and it is
recommended that the berm on the west side be constructed to-elevation 3337.5. The,
berm w111 prov1de 1 foot plus of freeboard

The existing discharge pipe is a 24" RCP with the inlet reduced to 21" by a poured
concrete obstruction. The recommended outlet is a 21" RCP and it is recommended that a
21" RCP be used full length in lieu of the 24" RCP with obstructed inlet. . It will be
necessary to move the outlet pipe to the south portion of the pond in order to clear the
sewer. Grading to daylight the pipe outlet will also be necessary., .. . . . .

Peak inflow is 232 cfs, peak outflow is 32 cfs, and required storage is 10.8 acre-feet. Top
of pool is at approximate elevation 3336, top of embankment is proposed: at_elevation
3337 5, and bottom of pond 1s proposed at elevatlon 3326 5 Stage/storage/drscharge,
data for the pond is given below. : e

_ STAGE/STORAGE/DISCHARGE DATA - ELEMENT 201
. ELEV. .STORAGE .,  DISCHARGE
(ACFT). . .. - (CFS)
33265 . 00 0. e
3328 o8 8
3330 2.8 19
3332 5.1 24
3334 15 29
3336 105 32
3338 140 35

- Runoff from property south of pond is to be directed to the Element 201 pond when the
_property is developed. The sub-basin boundaries reflect this requrrement
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Element 202

Element 202 is an existing detention pond located at Texas Street west of Fifth Street. No
improvements are necessary.

The detention pond outlet consists of a poured concrete standpipe with 7" diameter
orifices at elevation 3362.5 (pond bottom) and 3364.5. The standpipe acts as a secondary
outlet with the top at elevation 3373.2. The standpipe is 5'4" x 5'S" inside dimension.
Discharge from the standpipe is conveyed in a 42" RCP.

Peak inflow is 181 cfs, peak outflow is 70 cfs, and required storage is 12.6 acre-feet. Top
of pool is at approximate elevation 3374.2, top of embankment is at approximate elevation
3375 and bottom of pond is at approximate elevation 3362.5. Stage/storage/discharge
data for the pond is given below.

STAGE/STORAGE/DISCHARGE DATA - ELEMENT 202

ELEV. STORAGE DISCHARGE
(AC-FT) (CFS)

3362.5 0.0 0
3364 02 1
3366 1.1 4
3368 2.8 5
3370 5.2 6
3372 | 8.3 7
3373.2 10.2 7
3374 123 60
3475 14.5 150

Element 203

Element 203 is an existing detention pond located south of Fox Run Drive. No
improvements are necessary.

The detention pond outlet consists of a 24" diameter standpipe with 6" diameter orifices at
elevations 3387.5 (pond bottom), 3390, and 3392. The standpipe acts as a secondary
outlet with the top elevation at elevation 3398. The standpipe is connected to a 12" RCP
discharge pipe.

Peak inflow is 114 cfs, peak outflow is 11 cfs, and required storage is 2.8 acre-feet. Top
of pool is at approximate elevation 3400, top of embankment is at approximate elevation
3404 and bottom of pond is at approximate elevation 3387.5. Stage/storage/discharge
data for the pond is given below.
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STAGE/STORAGE/DISCHARGE DATA - ELEMENT 203

ELEV. STORAGE DISCHARGE
o oo - (ACFT) . (CFS).
3387.5 00 .0
3390 0.1 2
3392 0.4 3
3394 07 6
3396... 13 7
3398 20 ( . 8
3400 28 11
3402 .37 | 12
3404 48 12

Element 300

Element 300 is a proposed detention pond located west of Elm Avenue and upstream of
an existing apartment complex. A 36" RCP culvert and embankment currently exist at the |
“site although existing §torage is minimal.” The détention pond will be created by increasing
“the storage area and lowering the pipe inlet. This pond is important in reducing the peak
discharge reaching the Elm Avenue bridge. . L

'The 36" RCP inlet should be lowered about one foot to elevation 3253. The storage area

~will be lowered and enlarged by grading to provide required storage. Depending upon:
final street grades it may also be necessary to construct a small embankment along Elm
Avenue to prevent overflow onto the street.. Also, depending upon final design, it may be
possible to leave the pipe at the current elevation and increase dam height.

Peak inflow is 193 cfs, peak outflow is 70 cfs, and required storage is 5.6 acre-feet. Top
of pool is at approximate elevation 3258.5 and bottom of pond is at elevation 3253
Stage/storage/discharge data for the pond is given below.

STAGE/STORAGE/DISCHARGE DATA - ELEMENT 300

ELEV. STORAGE DISCHARGE
) (AC-FT) ~ (CFS)
3253 .00 )
3254 ' 02. | 8
3256 1.8 37
3258 45 64
3260 o 0 TS5 0 80 R R

Inlets and pipes will be required on Elm Avenue to convey ﬂows to the pond from Elm
Avenue and the area east of Elm Avenue.
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Element 301

Element 301 is a proposed detention pond located just southwest of the future intersection
of Minnesota Street and Fifth Street. The pond will be created by construction of the
Fifth Street roadway embankment, grading of the storage pool, and installation of a 36"
- RCP outlet pipe. This pond creates a substantial flow reduction throughout the
downstream basin.

Peak inflow is 456 cfs, peak outflow is 144 cfs, and required storage is 21.5 acre-feet.
Top of pool is at approximate elevation 3341 and bottom of pond is at elevation 3322.
Stage/storage/discharge data for the pond is given below.

STAGE/STORAGE/DISCHARGE DATA - ELEMENT 301
ELEV. STORAGE DISCHARGE
(AC-FT) (CFS)
3322 0.0 0
3325 0.5 35
3330 45 88
3335 10.5 117
3340 19.5 142
3342 24.5 148

Grading for the storage pool will require removal of the "ridge" between the primary
channel and a smaller channel to the south. The storage curve assumes an area for
development will remain between future Minnesota Street and the detention pond.
Preliminary grades for Fifth Street from the South Robbinsdale Infrastructure Study were
used for pond design.

Element 302

Element 302 is a proposed detention pond near future Parkview Drive. The pond will be
created by construction of an embankment, grading of the storage pool, and construction
of a staged outlet system. Improvements to the Parkview Drive crossing downstream of
the pond are also necessary.

This pond creates a significant flow reduction throughout the downstream basin even
though peak flow out of the pond is only slightly lower than peak flow in. This is because
the pond meters sub-basin 30 flows prior to the arrival of peak flows from Detention Pond
303.
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Peak inflow is 503 cfs, peak outflow is 499 cfs, and required storage is 15.4 acre-feet.
Top of pool is at approximate elevation 3296 and bottom of pond is at elevation 3288.
The outlet system is staged and consists of a 24" RCP at elevation 3288 and a 60 foot
long overflow weir at elevation 3294.

The embankment wﬂl likely be created by a combination of the Parkv1ew Drive roadway,
embankment and a normal dam embankment across the channel. Other embankment

alternatives, including realignment of Parkview Drive, can be investigated at final design.

Stage/storage/discharge data for the pond is given below.

‘ _ STAGE/STORAGE/DISCHARGE DATA ELEMENT 302

~ ELEV. "~ STORAGE DISCHARGE
' (AC-FT) ‘ (CFS)
3288 _ 0.0 0
3290 1.0 - 13
3292 40 25
3204 9.0 34
3295 120 220
3296 16.0 550

It is recommended that the Parkview Drive crossing downstream of the dam be improved
by installation of 2 - 48" RCP culverts. The culverts will convey the 10 year flow of 208 .
cfs under the roadway. The future roadway profile should be such that the 100 year flow
of 500 cfs is then conveyed by a combination of the culverts and roadway-overtopping in -
accordance with the RCDCM.

In the event that the dam embankment is created entirely by the roadway embankment 1t
will be necessary for the roadway profile to resemble a 60 foot long weir. A design
exception would ‘be required as 10 year flow will ‘overtop the’ roadway. A poss1ble
alternate may be to use a different staging system to prevent 10 year roadway
overtopping.

Element 303

Element 303 is a proposed detention pond at future Fifth Street. The pond will be created
by construction of the roadway embankment, construction of a small secondary
embankment to prevent flow splits, grading of the storage pool, and installation of outlet
pipes. S : e :

Peak inflow is 677 cfs, peak outflow is 489-cfs, and requlred storage is 19.3 acre-feet.

Top of pool is at approximate elevation 3337.5 and bottom of pond is at elevation 3328.

The outlet consists of 2 - 60" RCP culverts under Fifth Street.
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The embankment will be created by the Fifth Street roadway embankment. A small
embankment along the south side of the storage pool is also required to prevent
overtopping into the "Truck Bypass Drainage Basin."

Stage/storage/discharge data for the pond is given below.

STAGE/STORAGE/DISCHARGE DATA - ELEMENT 303

ELEV. STORAGE DISCHARGE
(AC-FT) (CFS)
3328 0.0 0
3330 1.0 | 60
3332 45 180
3334 9.0 320
3336 | 145 430
3338 21.0 510
3340 28.0 580

MISCELLANEOUS AREA IMPROVEMENTS

Various drainage improvement projects are recommended in the study area in addition to
those recommended in the computer modeled areas. Following are recommendations for
known or easily identifiable problem areas.

1. Centennial Street

Flow on Centennial Street within sub-basin 4 exceeds RCDCM criteria. The 10 year flow
is about 160 cfs and the 100 year flow is about 325 cfs. Flow capacity prior to curb
overtop is only about 50 cfs and existing inlets and storm sewers along the street have
capacity for an additional 50 cfs.

It is recommended that additional inlets and storm sewer be added for 110 cfs (160 cfs 10
yr. flow - 50 cfs inlets). It is necessary to intercept the entire 10 year flow to prevent curb
overtopping at the sag near Centennial Park.

A main line storm sewer is judged not necessary as various cross pipes drain from
Centennial Street to the Element 5 Channel. The 24" RCP just east of Elm Street and the
24" RCP at Redwood Street can have extra inlets added without exceeding pipe capacity.

Larger pipes and additional inlets are recommended at the existing 18" RCP at Ivy Street

and at the existing 15" RC pipe at Locust Street. It is recommended that both pipes be
replaced with 30" RCP with capacity of about 50 cfs each.
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It is also recommended that the overflow from Centennial Street at Centennial Park be.
1mproved to ‘allow 165 ofs (325 cfs 100 yr. flow -.'160 cfs pipe capacity above) to
overflow through the park at a maximum depth of about 1 foot above curb.  This will
require lowering the sidewalk to an elévation at or below the curb and general grading in
the park.

2. Highway 79

Improved 1nlets on nghway 79 at the box culvert crossing are recommended. It is ;
recommended that the existing grated inlets be replaced with curb opening inlets.

‘i_hm;@ﬁ&m&q&@m_m f

'Storm sewer mstallatlon in conjunction w1th the future extension of Minnesota Street is |
‘recommended. This’ stonn sewer is considered minor drainage and it is beyond the scope
‘of the report to make size recommendations. Discussion is included in this report simply
‘to recommend that the system discharge to the Element 21..channel. The. sub-basin
boundaries reflect this recommendation.

RECOMMENDATIONS

1. Implementation Schedule

It was beyond the scope of the project to determine a complete detailed improverient
schedule for the entire basin, however a generalized discussion of i 1mprovement schedulmg
follows. :

Certaxn ﬂoodlng problems already ex1$t in the basm therefore 1mplementat1on of the de51gn
plan * should begin 1mmed1ately - Simple ‘“economics- d1ctate tha omplete ‘plan
1mplementat10n will-také many Vyears, thus priority-should be g1ven to prOJects that prov1de
immediate benefit. SR :

Prolects ‘that can be completed in” conjunctron with street” prOJect utlhty projects, and
subdivision - development should’ be given- priority.  This suggestlon 1s made smce
concurrent projects will be more economical than separate projects. e

It is suggested ‘that improvements to detention pond Element 301 be given the hlghest
pnonty Improvements to Element 301 will reduce existing - eondrtlon ﬂows to

approximately match the flows used for FEMA floodplain maps. = ¢

‘Bridge replacement in Element 4 should be grven hlgh prlonty to prevent poss1ble
‘backwater flooding. -
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Completion of Element 1 improvements between the railroad and Highway 79 are also
suggested for priority due to potential flooding of structures near the channel bend. It
should be noted that these structures are in a designated floodplain and purchase of flood
insurance may be an alternative until the channel can be improved in conjunction with
adjacent property development.

The balance of the recommended improvements can be implemented on an as needed basis
or in conjunction with adjacent property development.

2. Final Design Recommendations

As mentioned earlier it was beyond the scope of the project to provide final construction
design plans and the recommendations given in the plan are conceptual in nature. It will
be necessary to prepare final engineering plans for the improvements and the following
recommendations are made for use during the final project design phase.

1. All improvements should be designed in accordance with proper engineering standards
and in accordance with the Rapid City Drainage Criteria Manual.

2. Improvements should be designed in accordance with FEMA rules and regulations.

3. If final detention pond curves are not practically identical to the plan recommended
curves, it is necessary to perform a new computer analysis of the actual design to review
basinwide impacts.

4. During final design, the conceptual sections, sizes, grades, etc., recommended in the
design plan shall be checked for applicability to actual project requirements. Final design
should include flow carrying characteristics, constructability, economics, etc,. A new
computer analysis using final design should be performed to review any basinwide
impacts.

5. Street crossings should be designed to also serve as drop structures wherever possible.

6.. HEC-2 should be used to calculate water surface profiles for all open channel designs.
The water surface profiles should then be made a part of the subdivision plans.

7. All topography and elevation data should be confirmed with field surveys prior to plan
implementation or final design of recommended improvements.

3. Additional Recommendations

1. The design plan should be adopted as part of the City's comprehensive plan.

2. The design plan should be reviewed and updated on a regular basis as the basin
develops.
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TABLE 1

SUMMARY OF DESIGN PLAN
RECOMMENDED IMPROVEMENTS AND ESTIMATED COSTS
ELEMENT , , RECOMMENDED . ESTIMATED
NUMBER S .~ IMPROVEMENT " .. ©COST
1 - Regrade and i 1mprove channel including trickle channel and drop structures - $230,000-
2 Regrade and i 1mprove channel mcludrng tnckle channel and drop §tructures. $150 000 -
3 " No itnprovements. o | Ne
4 Regrade and improve lower reach channel including trickle channeldand $130 000 |
! drop structures. Replace bridge and regrade channel at Centenmal Park ‘
5 'J Construct storm inlets on Elm Avenue at bndge V ‘ $2-5-,000
6 No improvements. N.C.
7 No improvements. N.C.
8 . . Improve channel between Parkview Drive and Maple Street including regrading, $165,000. -
‘ “trickle channel, and drop structures. Install 36" RCP storm sewer on Parkv1ew Dnve .

i and i 1mprove Parkview Drive overﬂow ' A
9~ No 1mprovements . | ‘ N C )
10 Install 42" RCP ‘storm sewer. $50,000
11 No improvements. N C..
12 Regrade portion of ' channel and line bottom with concrete. $25 000
20 ~ - Regrade and improve channel including trickle channel and drop structures. - $130,000 ¢

‘ Improve Minnesota Street crossing with 3 - 66" RCP. e
21 - Regrade and improve channel including trickle channel and drop structures. - $190;QOO
Improve Parkwew Dnve crossmg w1th 2 42" RCP o
22 No 1mprovements B N C.
30 Regrade and improve channel including trickle channel and drop structures. $140 000
.7 . lmprovel Parkview Drive crossing with 2 - 48" RCP., ‘ chesiy T :
£ AR Regrade and improve channel 1ncludrng tnckle channel and drop structures: ©++ . $260,000
200  No 1mprovements ‘ ' " - NG
201 Improve exrstmg detentron pond Rarse embankment and excavate pool 0 '$25,000., -
increase storage capacity. Install 21" RCP discharge pipe. e
202 ;. . No improvements, NC. .
203 No improvements N C.
300 Construct new detentron pond 36" RCP drscharge plpe o $25 000
301 Construct new detentxon pond 36" RCP drscharge plpe ‘ '$50,000
302 - Construct new detention pond. Staged discharge with 24" RCP and 60" weir.: -~ $45,000 .
303 Construct new deteritioti pond. 2 < 60" RCP discharge pipes. ' o $75,000° ¢
-- Miscellaneous Areas PO
Install pipes and inlets along Centennial Street. $75,000
Replace ex15tmg inlets on nghway 7 9 $10 000
Recommendéd Improvements Sub-Total v © - $1,800, 000 ‘
5% Contingency $90 000
25% Engmeenng/Adrmmstratlon ‘ : . ;$4f_25’000
TOTAL COST OF RECOMMENDED DESIGN PLAN IMPROVEMENTS $2,365,000.
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TABLE 2

SUMMARY OF DESIGN PLAN

PEAK SUB-BASIN FLOWS WITH FUTURE LAND USE CONDITIONS
SUB-BASIN AREA 10 YR 100 YR
NUMBER (SQ M) (CFS) (CFS)

1 0.172 295 512

2 0.177 165 377

3 0.058 70 138

4 0.148 207 416

5 0.053 89 169

6 0.206 279 564

7 0.074 110 229

8 0.156 64 174

9 0.032 48 114

10 0.085 96 193

20 0.105 129 259

21 0.152 117 283

22 0.204 102 282

30 0.125 136 286

31 0.813 244 677
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TABLE 3 - SUMMARY OF DESIGN PLAN
HYDRAULIC ELEMENT PEAK FLOWS
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS

ELEMENT 10 YR 100 YR
NUMBER - (CFS) (CFS)

* 490 ) 1,231

2% T s 1,178

3% 21 B |
g . s o 1,184
L s o 431 044
Soe* S 34 T
T e 274 561
Log* P 19 FARY L0032
9% G 6 oo £ 70
: 10* Lol 6 RS 70

. 11* - 6 .. .11
o 12¢ a 40 70
O 20% o 308 658
21%* 89 - 144
T i20% - 73 R - 236
L 30% : 206 498
31 201 = . 483
.. 100 . 585 1,463
101 . 616 . 1,467
102 . 65 1,247
103 | 442 - 939

~ 104 e 280 - 568
1105 R 11 L 232
106 68 181
i35 T -
121 141 285
122 155 456
130 220 503
200 21 61
201 19 32
202 6 70
203 6 11
300 40 70
301 91 144
302 208 499
303 207 489

*ROUTED FLOWS ONLY, SEE APPENDIX A OR HYDRAULICS CHAPTER FOR EXPLANATION.
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FIGURE 4
DESIGN PLAN
~ HYDROLOGIC SCHEMATIC
SOUTH ROBBINSDALE BASIN
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HYDROLOGY

METHODOLOGY

Before any drainage design can be performed it is necessary to determine runoff peaks and
volumes from the various sub-basins. Numerous methods of making these determinations
are available varying from the simple rational method to very complex statistical methods.

In accordance with the City of Rapid City Drainage Criteria Manual the method used for
runoff determination in this design plan is a computerized version of the Colorado Urban
Hydrograph Procedure (CUHPE/PC). This model allows the design plan to be easily
updated should the conditions change from those assumed in this study.

It should be noted that a runoff/routing analysis is only an approximation since storms
rarely follow ideal patterns and other factors such as ground cover, infiltration, and
channel conditions may vary with time or from assumed conditions. The intent of a
runoff/routing analysis is to provide a reasonably dependable and consistent approximation
of rainfall-runoff characteristics.

INPUT PARAMETERS |
1. Storm Recurrence Interval and Rainfall

In accordance with the City of Rapid City Drainage Criteria Manual, the design plan
presented in this report is based on the 100 year one-hour storm with fully developed land
use conditions. The 100 year one-hour storm used in Rapid City is 2.95 inches per hour.
Note that the CUHPE/PC model transfers the one-hour rain to a two-hour design storm
hyetograph totaling 3.41 inches of precipitation for use in the CUHPE/PC runoff
calculations.

Ten year flows were also calculated to help in evaluation of problems and proposed
improvements. The 10 year one-hour storm is 1.86 inches per hour. The 10 year two-
hour design storm hyetograph calculated by CUHPE/PC totals 2.15 inches of
precipitation.

2. Sub-basin Characteristics

As previously mentioned the design plan is based on the anticipated future land use of the
basin.
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The CUHPE/PC program requires input of numerous parameters to represent sub-basin
characteristics. The reader is referred to'the program user's manual and the City of Rapid
City Drainage Criteria Manual for a complete description of the input requirements. Input
data was developed following guidelines in the manuals. Data sources included USGS
topographic maps, 1"=200" aerial photos with 2 foot and 10 foot contours; SCS'soil maps,
field reconnaissance, engineering equatlons and engmeermg Judgment Soils information
is included as F1gure 5. i :

Future larid use is dxscussed inthe BASIN DESCR[PTION section of the report If higher
than assumed imperviousness results during future development it will be necessary to
prov1de on site detention to reduce ﬂows to the assumed imperviousness fate.:

A complete hstmg of all data used for runoﬁ’ analysxs is included on the CUHPE/PC
printouts. L SHE . : G

SUB-BASIN FLOWS

Peak .sub-basin-flows with future land use conditions for beth the -10- year -and-100-year
storms are given on Table 4. Peak sub-basin flows with éxisting land use conditions for
both the 10 year and 100 year storms are given on Table 5. Hydrographs for future 100
year flows are located in Appendix A and computer printouts of ﬁJture land use 10 year
and 100 year CUHPE/PC models are located in Appendix B. R
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TABLE 4

PEAK SUB-BASIN FLOWS
WITH FUTURE LAND USE CONDITIONS

N
\J

SUB-BASIN AREA 10 YR 100'YR
NUMBER (SQ M) (CFS) (CFS)
1 0.172 295 512
2 0.177 165 377
3 0.058 70 138
4 0.148 207 416
5 £ 0.053 89 169
6 0.206 279 564
7 0.074 110 229
8 0.156 64 174
9 0.032 48 114
10 0.085 96 193
20 0.105 129 259
21 0.152 117 283
22 0.204 102 282
30 0.125 136 | 286
31

0.813 244 . 677
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TABLE.5

PEAK SUB-BASIN FLOWS
+ EXISTING LAND USE CONDITIONS

SUB-BASIN AREA 10 YR ~ 100 YR

NUMBER (SQ MI) - (CFs) ____(CFS)
e g
0.177 I 1/ 233
0.058 70 138
0:148 4207, . 416
0.053 T3 + 143
0.206 <251 - 521
0.074 o 96, ‘ 7216
0.156 45 109
0.032 44 94
0.085 055 147
0.105 w41 157
0.152 “7 38 149
0:204 .58 " 226
0.125 ;54 +.201
0.813 124 475
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HYDRAULICS

METHODOLOGY

In order to use peak flows and sub-basin hydrographs effectively and arrive at a realistic
determination of time varied flows it is necessary to account for basin hydraulic
characteristics. This process involves routing and combining hydrographs. This is a key
step in the design process as it is where various design options are proposed and
basinwide results investigated.

Numerous methods are available for performing these calculations ranging from simple
hand approximations to complex computer modeling. In accordance with the City of
Rapid City Drainage Criteria Manual the method used for the hydraulic routing is a
computer model known as the Urban Drainage Storm Water Management Model
(UDSWM2-PC). This model allows the design plan to be easily updated should
conditions change from those assumed in the design.

HYDRAULIC ROUTING NETWORK

Prior to routing and calculating combined hydrographs it is necessary to conceptually
represent the drainage system as a system of interconnected hydraulic elements. Hydraulic
properties of each element are then characterized by various parameters and flows routed
through the elements.

It should be noted that the drainage system subdivision could be taken to infinitesimal
detail in theory; however, computation and manpower requirements become prohibitive.
No established rule is available for this subdivision and it is primarily based on engineering
needs and judgment. The hydraulic subdivision used in this design provides a sufficient
number of elements for suitable modeling. The network allows for sub-basin inflow at
sub-basin design points and provides hydraulic flow elements between tributary junctions,
between design points, at numerous road crossings, at detention ponds, and at other
locations judged necessary.

As with sub-basin delineation the hydraulic routing system was established following
major flow patterns and unaccounted for sub-basin transfer could occur.

The schematic of the existing condition hydraulic system network is included as Figure 6
at the end of this chapter. The Design Plan hydraulic network schematic is included as
Figure 4 in DESIGN PLAN chapter. The hydraulic routing elements are also shown on
the aerial photos.
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INPUT PARAMETERS

The UDSWM2-PC model requires input of numerous parameters to represent hydraulic
element characteristics. The reader is referred to the program user's manual:and the City
of Rapid City Drainage Criteria Manual for a detailed explanation of 1nput requ1rements
and methods -

Input parameters were determmed following gurdehnes in the program user's manual and.'
the Drainage Criteria Manual. = Data sources mcluded aerial contour maps;. as—buﬂt
drawings, field reconnaissance, engmeenng ‘equations, and englneenng judgment

Input data used with the UDSWM2-PC model is included on the computer printouts in the
appendices. An explanation of the various flow element types shown on the schematics
and methods used for characterizing them follows. A descnptlon of each 1nd1v1dual«
element is included in the DESIGN PLAN part of the report

1 D1rect Sub-basrn Inﬂow

These are not hydraulic elements but rather denote inflow into the system from the various
sub-basins. The computer model assumes that the inflow- enters the-hydraulic network at
the sub-basin design point. It ignores the possibility that a portion of the sub-basin inflow
may enter the adjacent hydraulic element above the sub-basin design point. Inflows used
for these elements are the calculated hydrographs determined in the HYDROLOGY
chapter of this report. : .

2. Detention Pond Elements

This element type allows the program to account for effects of storage at detentlon ponds
The flow calculated by the program for the referenced element is the outflow. The, 1nﬂow
to these elements 1s prov1ded by other types of routlng elements as shown on the routmg
schematrc _ o ) ;

Input requrred for detent1on pond elements consrsts ofa storage versus dlscharge data set
Storage data was determined from aerial contour maps, City of. Raprd Crty topographlc
surveys, and as-built engineering drawings. Desrgn plan storage curves for expanded
ponds or new ponds were developed using engmeenng Judgment and were checked for
reasonableness’ agatnst existing ground contours ‘ »

Discharge curves were developed using culvert dlscharge curves and standard engineering
equatlons for orrﬁces and Werrs Drscharge curves assume unobstructed ﬂow cond1t10ns

Certain culverts and road crossings were ﬁot" modeled as detention' po‘nd’ '_el_e_ment's-,f ’r_ather
they were assumed simply to be a portion of the adjacent routing element. Modeling

limitations, insignificant backwater or storage effects, minor flow lengths, and/or
overtopping characteristics warranted this assumption.
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3. Direct Flow Elements

Direct flow elements are not true hydraulic conveyance elements, rather they serve to
provide summarized hydrographs. They are included in this study to summarize upstream
flows and to provide inflow hydrographs for other elements.

4. Flow Convevance Elements

These elements are trapezoidal open channels, storm sewer pipes, or combinations thereof.
Flow conveyance elements may have overflow sections.

Overflow conveyance elements are used at various locations. Overflow elements are the
same as pipe or channel elements except that an additional trapezoidal channel is specified
to accept flows exceeding the capacity of the initial channel section or pipe. Bottom width
of the overflow section does not include the top width of the initial section and therefore
may be zero. Depth data required by the program is depth of initial channel and combined
depth of the initial channel and overflow section.

Input parameters consist of slope, roughness, and section geometry. Slopes were
determined from aerial contour maps, as-built plans, or in the case of new facilities, in
accordance with the proposed design. Unless otherwise noted, a maximum slope of 0.005
fi/ft was assumed for the slope for proposed new channels. This assumption follows
Section 7.5.2 of the RCDCM which states "Grass lined channels will normally have slopes
of 0.2 percent to 0.5 percent. Where the natural topography is steeper than desirable,
drop structures should be utilized to maintain design velocities."

Roughness coefficients were selected to represent conditions as they exist in the field or
assumed design coefficients for new facilities. Roughness coefficients were then increased
by 25% for use in UDSWM?2 flow routing in accordance with the program user's manual.
Unobstructed flow was assumed in all UDSWM2 elements unless otherwise reflected in
the n value.

During input preparation it was assumed that channels would essentially remain in existing
condition unless changed specifically by the design plan. Natural channels change shapes
and slopes infinitely through the elements thus it is necessary to approximate a natural
channel as a trapezoid and assume it as typical throughout the length of the element.

It should be noted that the program routes only flows entering the upstream end of the
open channel or pipe and ignores the possibility that any adiacent sub-basin flow may be
entering. Due to this program limitation the user should exercise caution when using
channel or pipe peak flows and hydrographs for design. Flows for design should be
increased appropriately using engineering judgment to reflect incoming sub-basin flows.
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Additionally the user should not use conveyance element flow depths since flows are
calculated as normal depth and effects of backwater, changing sections, etc., are: notr

accounted for. The UDSWM2 calculations do not provide a flood boundary analy31s

5_“.'Flow Element:Numbers L e
Each hydraulic element is identified with a unique number. Element numbers are
separated into a set of ranges for specific identification of types. Numbers 1-99 are used
to represent channel or pipe flow elements, 100 series numbers represent direct flow
elements, 200 series numbers represent detention ponds, and 300 senes numbers represent:
recommended new deSIgn plan fac111t1es :

HYDRAULIC ELEMENT FLOWS

Routed flows were calculated at all elements using methods and parameters presented'_:
above Flows were calculated for both the 10 year and 100 year storms.

Flows were first calculated using CUHPE/PC with existing' "COndition"‘ land use and
UDSWM2-PC with hydraulic conditions as they exist today- Flows were then calculated
with future land use and existing hydraulic conditions. This second scenario represents
what would happen in the basin if complete land development oceurs with no, stormwater
management 1mprovements These two scenarios provide the basrs for problem
1dent1ﬁcat10n and as a starting point for design planmng

The de51gn process then consisted of numerous ﬂow calculatxons usmg fully developed
land use conditions and UDSWM?2-PC routing of” various design proposals The Tesult is
the SOUTH ROBBINSDALE DRAINAGE BASIN DESIGN PLAN as presented in the
DESIGN PLAN sectlon of this report '

Peak lO year ¢ and lOO year ﬂows for ex15t1ng land use and exrstmg hydrauhc condltlons are
given on Table 6. Peak 100 year storm flows for (1) existing land use and exrstlng
hydraulic conditions, (2) fully developed land use conditions with existing hydraulic
conditions, and (3) design plan conditions are glven on Table 7.. Peak 10 year and 100
year flows for design plan conditions are given on Table 8. Des1gn plan ﬂows are also
glven in'the DESIGN PLAN chapter of this report :

Hydrographs for dlrect flow elements and detentron ponds are g1ven in Appendlx A
UDSWM2-PC printouts for recommended Design Plan hydrauhc conditions are given in
Appendix B. UDSWM2-PC pnntouts for . _existing land use ‘and existing hydraulic
conditions are g1ven in Appendrx C and pnntouts for exrstmg hydrauhc condmons w1th
future land use are glven in Append1x D..
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FLOODPLAIN

FEMA prepared detailed floodmaps for a portion of the study area in 1981. The
floodplain maps were revised in 1990 based on an analysis completed by the City of Rapid
City. The City analysis incorporated the effects of detention facilities and channel work
and resulted in a revised floodmap between Highway 79 and the upstream limit. Copies of
the FEMA floodplain maps (Panels 9 and 10, Sept 1990) are included in the pocket at the
rear of this report binder.

Flows calculated by FEMA and the City of Rapid City were compared to the existing
condition flows determined in this South Robbinsdale DBDP study. Flows for certain
common locations between studies are given on Table 9. Note that existing condition
DBDP flows are higher than those calculated by FEMA and the City of Rapid City.
Primary reasons for the higher flows are: ‘

(1) FEMA discharges (1981) were taken from regional discharge curves. These
discharge curves are based on data from several gaging stations located in
undeveloped basins in and around the Black Hills. It is expected that flows from
even a partially urbanized South Robbinsdale Basin would be higher than those
from the regional curves.

(2) City of Rapid City runoff calculations for the 1990 revision used a one-hour
‘rainfall of 2.7 inches per hour which was the City of Rapid City modeling criteria
at that time. The South Robbinsdale Drainage Basin Design Plan calculations use
a higher rainfall of 2.95 inches per hour which is the design rainfall now specified
by the RCDCM.

(3) Additional subdivision development has occurred in the basin since the City
calculations were made.

It was beyond the scope of work to establish floodplain boundaries. In order to minimize
the need for future map revisions, a goal for the DBDP was for future flows to be less
than or equal to the FEMA flows. Except at the basin discharge point, Highway 79, and
immediately downstream of Parkview Drive this goal has generally been met (see Table 9)
and it is judged that existing floodplain maps will be adequate. It appears that channels
have not significantly changed since the floodmaps were prepared and it was therefore
assumed the existing maps will be accurate for flows that generally match the flows used
for the floodmap preparation. It should be noted that the existing floodplain map was not
checked for accuracy.
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Flows near Highway 79 and at the basin discharge are slightly higher than FEMA
floodmapping flows; however, major channel reconstruction is recommended in this area
(Elements 1, 2, and a portion.of 4) and revised flood maps can be prepared at time of
channel reconstruction. Furthermore it is judged that a map revision is not warranted in
the event the channels are not improved since DBDP flows are only slightly above FEMA
flows. It is also likely that DBDP flows will be reduced somewhat if channels are not
1mproved due to channel storage created by broad floodplains and high n values.

An additional location where future flows will be slightly higher than FEMA flows is at the
channel just downstream of Parkview Drive (Element 7). Proposed flows are 561 cfs
while the FEMA flow is 459 cfs. It is our opinion that the FEMA maps do not requlre
revision at this location since (1) the normal depth variation between the two flows is less
than 4" (2.73' vs 2.44'), (2) total depth of the channel upon completion of channel repairs
will be about 5' providing in excess of 2 feet of freeboard, (3) top width of the water
surface from normal depth calculations will be about 41.4 feet wide (561 cfs) compared to
about 39.7 feet (459 cfs) , and (4) the FEMA floodplain, an approximate Zone A map, is
drawn about 80 feet wide or twice the required width.
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TABLE 6
HYDRAULIC ELEMENT PEAK FLOWS
EXISTING LAND USE & EXISTING HYDRAULICS CONDITIONS

4\

\.

N

ELEMENT 10 YR 100 YR
NUMBER (CFS) (CES)
1* 430 1,453
2% 438 1,421
3* 21 61
4% 424 1,359
5% 355 1,241
6* 290 1,112
7* ) 249 521
8* 18 39
9% 6 53
10* 6 53
11* ‘ 6 10
12* 45 134
20% 221 917
21% 69 314
22% 42 192
30%* 136 533
31% 120 460
100 499 1,587
101 510 1,604
102 476 1,381
103 361 1,240
104 252 524
105 96 216
106 49 146
120 222 920
121 88 407
122 74 331
130 138 535
200 21 41
201 19 37
202 6 53
203 6 10

*ROUTED FLOWS ONLY, SEE APPENDIX A OR HYDRAULICS CHAPTER FOR EXPLANATION.
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TABLE 7

HYDRAULIC ELEMENT PEAK FLOWS - 100 YEAR STORM

ELEMENT

(1) EXISTING

(2) FULLY DEVELOPED

(3) DESIGN -,
NUMBER '~ CONDITIONS LAND USE & EXISTING .~~~ .PLAN :
: (CFS) ~ HYDRAULICS (CFS) (CFS) ‘
1* 1,453 h 1,925 1,231
2% 1,421 1,951 1,178
3* 61 61 61
4% 1,359 1,898 1,164
5* 1,241 1,737 944
. 6* 1,112 1,557 779
7* 521 562 561
8*. 39 72 32
9. 53 70 70
10*. 53 70 70
11* 10 11 11
12% 134 177 70
20% . 917 1,315 658
21* 314 426 144
22% 192 236 236
30* 533 778 498
31*. 460 658 483
100 - 1,587 2,076 1,463
101... 1,604 2,172 1,467
102 1,381 1,934 1,247
103 1,240 1,737 939
104 524 568 568
105 216 231 232
106 146 181 181
120, 920 1,313 658
121. 407 584 285
122 331 456 456
130 535 785 503
200 61 61 61
201 37 76 32
202 53 70 70
203 10 11 11
300 NA. NA. 70
301 NA N.A. 144
302 N.A N.A. 499
303 N.A N.A. 489

*ROUTED FLOWS ONLY, SEE APPENDIX A OR HYDRAULICS CHAPTER FOR EXPLANATION.
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TABLE 8 - SUMMARY OF DESIGN PLAN
HYDRAULIC ELEMENT PEAK FLOWS

FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS

ELEMENT 10 YR 100 YR
NUMBER (CFS) (CFS)
1* 489 1,231
2% 518 1,178
3% 21 61
4* 505 1,164
5% 431 944
6* 364 779
7* 274 561
g* 19 32
9% 6 70
10* 6 70
11* 6 11
12% 40 70
20* 308 658
21* 89 144
22% 73 236
30% 206 498
31* 201 483
100 585 1,463
101 621 1,467
102 565 1,247
103 442 939
104 280 568
105 111 232
106 63 181
120 309 658
121 141 285
122 155 456
130 220 503
200 21 61
201 19 32
202 6 70
203 6 11
300 40 70
301 91 144
302 208 499
303 207 489

*ROUTED FLOWS ONLY, SEE APPENDIX A OR HYDRAULICS CHAPTER FOR EXPLANATION.
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* TABLES

' FEMA - DBDP FLOW COMPARISON

~ - 100 YEAR FLOWS AT CERTAIN COMMON
MODELING LOCATIONS BETWEEN STUDIES .

LOCATION 1981 FEMA 1990 CITY S. ROBB. DBDP S. ROBB. DBDP
o OF RAPID CITY Existing Conditions Design Plan Conditions

Basin Discharge 1,390 cfs NA. - 1,587 cfs 1,463 cfs
(Element 100) L ;
Highway 79 N.A. 1,391'cfs 1,604 cfs 1,467 cfs.
(Element 101) ¢ '
Elm Street _ N.A. 1,036 cfs 1,240 cfs 939 cfs
(Element 103) ‘
Channel Upstream N.A. 936cfs 1,112 cfs 779 cfs
OfElm Ave. ;
(Element 6)
Channel Downstream N.A. 459'cfs 521 cfs 561 cfs
of Parkview Dr. T
(Element.7) .
Minnesota Street NA. 722'cfs 920 cfs 658 cfs
(Element 120) '

i
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APPENDIX A

DESIGN PLAN HYDROGRAPHS

This appendix contains design plan hydrographs for sub-basins, direct flow elements and
detention ponds. The hydrographs are for design plan conditions which are future land
use and design plan hydraulic conditions. The hydrographs are in numerical order.

CAUTION STATEMENT

The user is advised to use caution when using flow conveyance element (channels
and pipes) peak flows and hydrographs given in this report. The UDSWM2-PC
model assumes that all adjacent sub-basin flow enters the flow conveyance element
at the sub-basin design point or the downstream end of the element. The flow
conveyance element is simply routing the upstream incoming flow and ignoring the
possibility that additional flow may be entering from the adjacent sub-basin. Due to
this model limitation flow used for channel or pipe design should be increased
appropriately using engineering judgment to reflect incoming sub-basin flow.
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APPENDIXB

DESIGN PLAN COMPUTER PRINTOUTS

This appendix contains complete design plan computer printouts. Design plan printouts
are for future land use and recommended design plan hydraulic conditions. Printouts for
both the CUHPE/PC and UDSWM2 models are included. 10 year and 100 year runs are
included.

Note: Computer printouts are dated Dec. 1993 rather than Dec. 1994 due to time lag
between dates of final analysis (Dec. 1993) and City approval (Dec. 1994).




APPENDIX B - CUHPE/PC - 10 YR
FULLY DEVELOPED LAND USE CONDITIONS




\2 ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

01 10 YR 10 1.86 0.006.000.000.00
\70 1 15.0 01 01 BASIN #1 FUTURE CONDITIONS

.172 1.06 0.59 83.0 .012 .40 .10 3.0.0018 .5 0
\70 1 15.0 02 02 BASIN #2 FUTURE CONDITIONS

.177 0.76 0.34 38.0 .016 .50 .10 3.0.0018 .5 0
\71 1 15.0 03 03 BASIN #3 FUTURE CONDITIONS

.058 0.44 0.22 43.0 .028 23.0 .35 .06 3.0.0018 .5 0
\70 1 15.0 04 04 BASIN #4 FUTURE CONDITIONS

.148 0.55 0.21 38.0 .017 .35 .06 3.0.0018 .5 ]
\71 1 15.0 05 05 BASIN #5 FUTURE CONDITIONS

.053 0.42 0.24 52.0 .012 15.0 .35 .08 3.0.0018 .5 0
\70 1 15.0 06 06 BASIN #6 FUTURE CONDITIONS

.206 0.68 0.28 40.0 .023 .37 .07 3.0.0018 .5 0
\71 1 15.0 07 07 BASIN #7 FUTURE CONDITIONS

.074 0.46 0.17 36.0 .055 14.0 .37 .06 3.5.0018 .5 0
\70 1 15.0 08 08 BASIN #8 FUTURE CONDITIONS

.156 1.12 0.52 18.0 .054 .50 .06 3.2.0018 .5 0
\711 15.0 09 09 BASIN #9 FUTURE CONDITIONS

.032 0.28 0.12 20.0 .060 9.0 .40 .06 3.0.0018 .5 0
\71 1 15.0 10 10 BASIN #10 FUTURE CONDITIONS

.085 0.51 0.21 40.0 .021 25.0 .35 .06 3.0.0018 .5 0
\711 15.0 20 20 BASIN #20 FUTURE CONDITIONS

.105 0.59 0.30 53.0 .010 25.0 .40 .10 3.3.0018 .5 0
\70 1 15.0 21 21 BASIN #21 FUTURE CONDITIONS

.152 0.80 0.37 30.0 .036 .50 .08 3.2.0018 .5 0
\70 1 15.0 22 22 BASIN #22 FUTURE CONDITIONS

.204 0.79 0.38 15.0 .060 .50 .08 3.3.0018 .5 0
\71 1 15.0 30 30 BASIN #30 FUTURE CONDITIONS

.125 0.51 0.24 39.0 .015 25.0 .40 .10 3.1.0018 .5 0
\70 1 15.¢0 31 31 BASIN #31 FUTURE CONDITIONS

.813 2.10 1.18 20.0 .036 .50 .08 3.4.0018 .5 0
E
oo



1 U.D.F.C.D. CUHP RUNOFF ANALYSIS ) EXECUTED ON: DATE EERI AT TIME 7
CUHPE/PC VERSION MODIFIED IN JANUARY 1985 o
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS#7 « -~ o 1 I
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.- ~ ‘DEC ‘1_993

BASIN ID: 01 -- BASIN COMMENT: BASIN #1 FUTURE CONDlTIONS SRR o

AREA OF BASIN LENGTH OF BASIN DIST T0 cemoxo IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMI) M1 MDD s (PCT)- (Fr/Fr) L MIND
.17 1.06 .59 88.00 .0120 © 5.00
COEFFICIENT ' - COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.075 ) .632
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) & (CFS) (AP

12.89 2333.71 T 401740 .0 - ‘ 9.17‘ .
WIDTH AT 50 = 13. MIN. WIDTH AT 75 = 7, MIN. - 3K§0 = .35 K7l5 = .45 '
RAINFALL LOSSES INPUT W/ BASIN ‘DATA - k

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .10 IN,

INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT TIME UNIT
HYDROGRAPH * HYDROGRAPH  * HYDROGRAPH *
* *
* *

0. 0. * 25, 142.  * 50. 14,

5. 67. *  30. %0. * 55. 9. *

10. 309. * 35, 57. % 60. 0. *

1s. 365. *  40. 6. * 0. o. *

20. 227, * 45, 23, * 0. *

1 BASIN ID: 01 -- BASIN COMMENT: BASIN #1 FUTURE conomous
#kk+ STORM NO. = 1 %%+ DATE OR RETURN PERIOD = 10 YR

INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM  *
TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
(MIN.) an PRECIP  (CFS)  * (MIN.) any PRECIP  (CFS)  *
* ¥*
* *
0. .00 .000 0. * 80. .05 .039 71 *
5. .04 .000 0. * 8s. .04 .030 65. *
10. .07 .005 0. * 90. .04 .030 57, *
15. .15 .128 0. * 95. .04 .030 50, o+
20. .28 .233 57.  * 100. .04 .030 46, *
25. 47 421 148, * 105. .04 .030 4, =+
30. .22 .207 259, * 110. .04 .030 2, =
35, .10 .094 295, * 115. .03 .026 41, *
40. .08 .071 250. * 120. .02 .020 39, *
45. .07 .062 96. * 15. .00 .000 34, o+
50. .06 .052 155, * 130. .00 .000 24, o+
55. .06 .052 6. * 135. .00 .000 5. *
60. .06 .052 105, * 140. .00 .000 9. *
65. .06 .052 92. * 145. .00 .000 6. *
70. .06 .052 83. * 150. .00 .000 3.+
75. .06 .052 77, * 155. .00 .000 2. o+

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = 1.795 INCHES
VOLUME OF EXCESS PRECIP = 16. ACRE-FEET

PEAK Q = 295. CFS TIME OF PEAK = 35. MIN.

INFILT.= 3.00 IN/HR DECAY = .00180 FNINF = .50 IN/HR

MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .10 IN.
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U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = 1.091 INCHES

VOLUME OF EXCESS PRECIP = 10. ACRE-FEET

PEAK Q@ = 165. CFS TIME OF PEAK = 35. MIN.

INFILT.= 3.00 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV,RET.= .50 IN. MAX.IMP.RET.= .10 IN.

LR B IR B N IR N R IR N AR N

BASIN ID: 02 -- BASIN COMMENT: BASIN #2 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMI) MI) ™MD (PC (FT/FD  (MIN)
.18 .76 .34 38.00 .0160 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.094 .380
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) (CFS) AP
10.45 1836.31 325.03 9.44
WIDTH AT 50 = 16. MIN. WIDTH AT 75 = 8. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .50 IN.  MAX. IMPERVIOUS RET. = .10 IN.
INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH ~ *
* *
* *
0. 0. * 25. 127 * 50. 6. *
5 175 * 30. 92, * 55. 9. *
10, 324, ¢ 3s. 67 * 60, 14, *
15 248, * 40. 49. * 5. 0. *
20 77, o+ 45, 36, * 70. 0. *
BASIN ID: 02 -- BASIN COMMENT: BASIN #2 FUTURE CONDITIONS
#x4 STORM NO. = 1 *eww DATE OR RETURN PERIOD = 10 YR
INCREMENT  TOTAL STORM * INCREMENT ~ TOTAL STORM
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH
(MIN.) an PRECIP  (CFS) * (MIN.) am) PRECIP  (CFS)
* .
*
0. .00 .000 0. * 0. .05 .020 51.
5. .04 .000 0. * 8s. .04 .013 43,
10. .07 .002 0. * 90. .04 .013 34,
1s. .15 .055 0. * 95. .04 .013 28,
20. .28 .101 3. * 100. .04 .013 2s.
25. .47 .272 9. > 105. .04 .013 22.
30. .22 .186 156.  * 110. .04 .013 21.
35. .10 .072 165.  * 115. .03 .01 20.
40. .08 .050 145, * 120. .02 .009 18.
45. .07 .042 22, ¢+ 5. .00 .000 15.
50. .06 .032 103. * 130. .00 .000 10.
55. .06 .032 87, * 1BS. .00 .000 7.
60. .06 .032 75. * 140. .00 .000 5.
65. .06 .032 67. * 145. .00 .000 4.
70. .06 .032 61. * 150. .00 .000 2.
75. .06 .033 57. * 155, .00 .000 2.



1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ‘ON'DATE® -+ AT TIME B

CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7 « « - « "0 Ui i o st D alidomos
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN' FMG'INC. - DEC 1993 ~ « 4 IEREEE S S
BASIN ID: 03 -- BASIN COMMENT: ~ BASIN #3 FUTURE.CONDITIONS -+ -+ = 7 S e
AREA OF BASIN LENGTH OF BASIN- DIST TO"CENTROID' ~IMPERVIOUS AREA''“SLOPE - UNIT DURATION =~ "
(SQMD - - MDD <MD PCD FT/FD  MIN) -
.06 R ! ‘ .22 ©' 43,00 .0280 5.00
COEFFICIENT " COEFFICIENT i .

CREFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE -OF RUNOFF)
.092 S .362
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK TIME OF concenmmou ' PEAK “RATE OF RUNOFF - UNIT HYDROGRAPH' PEAK- VOLUME OF RUNOFF

MIN) QMIN) - (CFS/SQMI) (CFS) - s (AR~
9.48 23.00 %2 199390 ¢ 115,85 T 3.09 -

*%* NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE-TIME OF' CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 6.73)

WIDTH AT 50 = 15. MIN. WIDTH AT 75 = 8. MIN. K50 ='.35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = '.35 IN."  MAX. IMPERVIOUS RET. = .06 IN. T

INFILTRATION = 3.00 IN./HR. - DECAY = ,00180/SECOND FNINFL = .50 IN./HR. -
TIME UNIT YA TIME UNIT v TIME UNIT v
HYDROGRAPH  * - HYDROGRAPH * ‘ HYDROGRAPH * ©
*:’: y * Ll g
oLV R Ty T oL R U .

0. 0. 20. 55.  * 40, 6. *

5. 72,  * 25, 40, ¢ 45, = N .
10. 15,  * 30. 28T m RSLTBOT g ,
1s. 8. * 35. 21, ¢+ 55. 0. *

1 BASIN ID: 03 -- BASIN COMMENT: BASIN #3 FUTURE CONDITIONS
**x% STORM NOJ = 1 *=* ° DATE ORCRETURN PERTOD:= 10°R L L
INCREMENT  TOTAL © STORM': * . INCREMENT  TOTAL™'. STORM®'. * ’
TIME  RAINFALL  EXCESS HYDROGRAPH * “TIME  RAINFALL  EXCESS' -HYDROGRAFH *
QMIN.D any PRECIP  (CFS)“:. *  .(MIN.) ° (IN):*  PRECIP~. (CFS) *
i M & N * i
‘ ‘s PR AT < Dh. o* -
0. © .00 006" Qi * 70, .06 .034 21, i
5. T.04" .000° 0.0 * 75. - .06 034 18:0 . * K

10. ¢ .07 .019 .- L0 oB0. L0500 L022° 150 Sk

15. 15 .062 . 7.0 * 85, L0477 L0140 13, * Lo
20. cou28 L1 7. * 190, TL04 .014 11, *

25. ¢ .47 .371 46. . * 95, ¢ L0470 T 014 9y *

30. o .22% .189 7007 *  ..900. ¢ 04" 014 8 %

35, .10+ .075 66. . * 105. .04 .014 8.

40. * .08" .052 550 % 110, .04 .014 7.0 *

45. .07 044 4500 * 115, .03 .013 7.0 *

50. .06’ .034 38, * tazo. ¢o.02' .010- - 6t *

55. .06 .034 32, * 125. .00 .000 5. *

60. .06 .034 27. = 130, .00 000 3, %

65. .06 ©.034 . 24, 0% 1;5.: .00 3 ooo 2, ¢

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) '  EXECESS PRECIP. = 1.262 INGHES
VOLUME OF EXCESS PRECIP = 4. ACRE=FEET . =.i .o’ .0 AT eE T R



PEAK Q = 70. CFS TIME OF PEAK = 30. MIN.
INFILT.= 3.00 IN/HR DECAY = .00130 FNINF = .50 IN/HR

MAX.PERV.RET.= .35 IN.  MAX.IMP.RET.= .06 IN.
SN RATIONAL FORMULA C = .59
/ I= 3.4 INCHES/HOUR
A= 37.1 ACRES
Q- 74. CFs
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS  EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC.  DEC 1993
BASIN ID: 04 -- BASIN COMMENT: BASIN #4 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMI) MDD MDD PCD (FT/FD) (MIN)
.15 .55 21 38.00 .0170 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.094 .370
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MINY . (CFS/SQMD) (CFS) AP
7.83 2669.73 395.12 7.89
WIDTH AT 50 = 11. MIN. WIDTH AT 75 = 6. MIN. K50 = .35 K75 = .45
~ RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .35 IN.  MAX. IMPERVIOUS RET. = .06 IN.
S INFILTRATION = 3.00 IN./HR.  DECAY = .00180/SECOND FNINFL = .50 IN./HR.
N
./
TIME UNIT ' TIME UNIT ' TIME UNIT
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* *
* *
0. o. *  20. 125,  * 40 9. *
5. 281, * 25, 78, % 45. 2. o+
10. 346, * 30, . * 0. 8.
1s. 201, *+ 35, 31, *  ss. 0. *
1 BASIN ID: 04 -- BASIN COMMENT: BASIN #4 FUTURE CONDITIONS
xxx+ STORM NO. = 1 *%#* DATE OR RETURN PERIOD = 10 YR
INCREMENT ~TOTAL  STORM  * INCREMENT TOTAL  STORM  *
TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
MIN.)  CIN)  PRECIP  (CFS)  *  (MIN.)  C(IN)  PRECIP  (CFS)  *
+* . *
* -*
0. .00 .000 0. * 70. .06 .032 43,
5. 104 -000 0. o+ 7s. .06 -033 s, *
10. .07 1017 5. # 80. .05 .020 4, o+
15, 115 -055 21, o+ 85. .04 -013 28+
20, 128 .101 51+ 90. J04 013 2. =
25, (47 1365 151, o+ 95. .04 013 19. o+
30, 22 .186 207. * 100. .04 013 18, o+
35. 110 1072 76,  * 105, -04 o3 i, o+
40. .08 -050 B3+ 110, -04 013 6. o+
45, J07 1042 03, o+ 115, .03 o1 15, o+
50. .06 .032 80. * 120. .02 .009 13. *
55, .06 J032 64, * 15, .00 2000 9, *
60, .06 J032 54, % 130, .00 000 6. *
65. 106 2032 a7, 13s. .00 2000 3. o+
\'\
J



TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) ~~* EXECESS P‘RECIP'. = 1,199° INCHES~

VOLUME OF EXCESS PRECIP = - 9. ACRE-FEET ‘

PEAK Q = 207. CFS TIME OF PEAK = 30. MIN. o

INFILT.= 3.00 IN/HR DECAY = .00180 FNINF = .50 IN/HR e e,

MAX,PERV.RET.= .35 IN. MAX.IMP.RET.= .06 IN. Lo s ’ Ceme
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE ‘ : AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1935

i e ] RS FLEPP T PN P

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ROBBINSDALE DRAINAGE BASIN DESIGN. PLAN FMG INC. DEC 1993

BASIN ID: 05 -- BASIN COMMENT: '~ BASIN #5 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
D ™I MDD (PCT) CFT/FD) QMIN)
.05 - 42 S T 520000 =.ouo‘ b 500 Lo
cosFFIciENT COEFFICIENT

"(REFLECTING TIME TO PEAK)' (RELATED TO PEAK RATE OF RUNOFF)
087 B A2
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROCRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) ’ (CFS/SQMI) ST (CFS) (AP

7.06 1500 7 Y U 3468.44 few 718383 ‘ o83 -

| . .
Pee

*x* NOTE : THE TIME TQ PEAK IS CJ\LCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED' BY CUHPD (TP= 7.53) ‘
WIDTH AT 50 = 9, MIN. WIDTH AT 75 = 4, MIN. K50 = ,35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA' °

MAX. PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = ,08 IN.

INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNTT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH  * HYDROGRAPH *
* T *
*-‘: : * b R : .
0. 0. * 15,  69. * 30. . 1. ¢
5. 136, * h0d ingget 35, 0o, 7
10. 131, * 25. 2L+ 0. 0. *
1 BASIN ID: 05 -- BASIN COMMENT:  BASIN #5 FUTURE CONDITIONS o
*#x*x STORM NO, = 1 **** DATE OR RETURN PERIOD = 10 YR e
* o ! B N i P E
INCREMENT ““TOTAL- ' STORM: - * INCREMENT- “TOTAL ~ ~ STORM'- - *
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
(MIN.) am PRECIP  (CFS) = * GINDY AN PRECIP  (CFS) *
o i . ¢ * . *
: o i * -~ b e A '
0. .00 000" 0. * " 65, © .06 .038 6. *
5. .04 000" 0, * 470, .06 .038 15, - *
10. .07 .013 20 % 75. .06 " .038 5, o+
15, a5 .075 - », - * 80. .05 .025 4, =
20, .28 138 - 300 * -85, .04 - .017 11 - *
25. 47 .382° 76, * 90, .04 .017 9; « ¥
30. .22 .192 - 89, * 95, 7 .04 .07 8, * ,
35, .10 .078 69,7 * 100. 0477017 7.0
40. .08 .056 49, * 105, .04 .017 7. *
45. .07 .048 36. * 10. .04 017 7.
50, .06 .037 26, * 115. .03’ 016" 7. %
55, .06 .038 9. = ‘120, .02 012 6. - *
60. .06 .038 7. = 125. .00 .000 4,
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TOTAL PRECIP. = 2.15 (1-HOUR RAIN =
VOLUME OF EXCESS PRECIP = 4.

1.86)
ACRE-FEET

EXECESS PRECIP. = 1.367 INCHES

B-7

/‘\\ PEAK Q = 89. CFS TIME OF PEAK = 30. MIN.
i ) INFILT.= 3.00 IN/HR DECAY = .00180 FNINF = .50 IN/HR
4 MAX.PERV.RET.= .35 IN. MAX_IMP.RET.= .08 IN.
RATIONAL FORMULA C = .64
I= 4.2 INCHES/HOUR
A= 33.9 ACRES
Q= 91. CFS
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 198§
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC, DEC 1993
BASIN ID: 06 ~-- BASIN COMMENT: BASIN #6 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMI) MI) MDD (PCD) (FT/FD) (MIN)
.21 .68 .28 40.00 .0230 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)
.093 .412
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIN) (CFS/SQMI) (CFS) : (AF)
8.74 2535.26 522.26 10.99
WIDTH AT 50 = 12, MIN. WIDTH AT 75 = 6. MIN. K50 = .35 K75 = .45
77N RAINFALL LOSSES INPUT W/ BASIN DATA
AN MAX. PERVIOUS RET. = .37 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ! TIME UNIT '
HYDROCRAPH * HYDROCRAPH * HYDROGRAPH *
* N *
* *
0. 0. * 25. 119, * 50. 2.,
5. 298, * 30. 75. * 55. 8, *
10. 501. * 35. 47. * 60. 0. *
15. 304. * 40. 30. * 0. 0. *
20. 138. * 45, 19, * 0. 0. *
BASIN ID: 06 -~ BASIN COMMENT: BASIN #6 FUTURE CONDITIONS
*xk%x STORM NO. = 1 *¥&* DATE OR RETURN PERIOD = 10 YR
INCREMENT  TOTAL STORM * INCREMENT  TOTAL STORM *
TIME RAINFALL  EXCESS HYDROGRAPH * TIME RAINFALL  EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP (CFS) * (MIN.) an) PRECIP (CFS) - *
* *
* *
0. .00 .000 0. * 75. .06 .033 59.  *
5. .04 .000 0. * 80. .05 .021 52. *
10. .07 .014 4, * 85. .04 .013 42. *
1s. .15 .058 24, * 90. .04 .013 34, *
20, .28 .106 65. * 9s. .04 .013 29. *
25. .47 .355 179. * 100. .04 .013 26. *
30. .22 .187 279. * 10S. .04 .013 24, *
35, .10 .073 252. * 110. .04 .013 23. *
40. .08 .051 193. * 115. .03 012 22. *
45, .07 .043 149. * 120. .02 .009 20. *
~ 50. .06 .033 117, * 125. .00 .000 15. *
; ) 55. .06 .033 93, * 130. .00 .000 9. *
e



60. .06 . .033 78. ., * 1BS. . .00 . . .000 . 6. . *.
65. .06 7 L0337 69w 140. .00 L-000 4,
70. .06 .033 63. * . 145, ...00 .00 2.

* %

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = 1.208 INCHES
VOLUME OF EXCESS PRECIP =  13. ACRE-FEET . o I
PEAK Q = 279. CFS TIME OF PEAK = 30. MIN. Lo - T
INFILT.= 3.00 IN/HR  DECAY = .00180  FNINF = .50 IN/HR .
MAX.PERV.RET.= ,37 IN. MAX.IMP.RET.= ,07 IN. T o

1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE . S .- AT.TIME. ..

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7 -
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN , FMG INC. . . DEC 1993

BASIN ID: 07 -- BASIN COMMENT:. ~ BASIN #7 FUTURE ,COND,ITIONKS‘.E,. ‘ = -
AREA OF BASIN LENGI’H OF BASIN . DIST TO CENTROID IMPERVIOUS AREA. SLOPE UNIT DURATION
(SQHIY D LMD LD R (MIND
.07 Col .46 Lo .17 ... 36.00 .QS.SO 5.00
COEFFICIENT ’ COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.095 L .316
CALCULATED UNIT HYDROGRAPH -

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH. PEAK = VOLUME OF RUNOFF
MIN) MIND - (CFS/SQMI) P O(CFs)

5.97 14.00... . 3496.13 . _. 258.71 . .. 3.95,

e -
i e

*#++ NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD ch_ 5.87)
WIDTH AT 50 = 9. MIN. w‘rbm AT 75 = 4. MIN. ‘KSO = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .37 IN.  MAX. IMPERVIOUS RET. = .06 IN.

INFILTRATION = 3.50 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT O TIME UNIT, TIME 1% 5 SO
HYDROGRAPH * HYDROGRAPH * 5 HYDROGRAPH  *_
* ) * A
£ : *, ‘ ‘ “ e N
0. 0. * 15, 85, % 30. 1.
5. 245, * 20, 46, * 35. 0. *
10. 161, * 25. 25, * 0., C 0. *
1 BASIN ID: 07 -- BASIN COMMENT:  BASIN #7 FUTURE CONDITIONS
k4% STORM NO. = 1 *#x DATE OR RETURN PERIOD = 10 YR 1
- . N ‘v . R w . i i .
INCREMENT  TOTAL STORM *  INCREMENT  TOTAL STORM *
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
MIN.) | (OIN) PRECIP (CFS). - * MIND L N PRECIP (CFS) *
* R 4
_ ¥ . \ . :
0. .00 . .000 0. * 65, .06 .032 19. *
5. .04 .000 - 0., * 70, . .06 032, 8. *
10. .07° .016 40 " 75. .06 .032 18, *
15. S .052 15, * 80, .05 .019 15,0+
20. .28 .095 33,; o+ 85. . .04 ,012 11, *
25, .47 .336 103+ 90. . .04 .012 9. *
30. .22 184 bk (VAR ., 95. . .04 .012 -
35, .10 .071° 81. * 100, .04 .012 7. *
40, .08 .049 58,0 * 908, .04 .012 7. *



45. .07 .041 42, * 110. .04 .012 7. *
50. .06 .031 31. * 115. .03 011 7. *
55. .06 .031 23. * 120. .02 .008 6. *
60. .06 .031 19. * 125. .00 .000 3. *

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = 1.144 INCHES

VOLUME OF EXCESS PRECIP = 5. ACRE-FEET
PEAK Q@ = 110. CFS TIME OF PEAK = 30. MIN.
INFILT.= 3.50 IN/HR DECAY = ,00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .37 IN. MAX.IMP.RET.= .06 IN.
RATIONAL FORMULA C = .53
I= 4.4 INCHES/HOUR
A= 47.4 ACRES
Q= 110. CFS
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC. DEC 1993

BASIN ID: 08 -- BASIN COMMENT: BASIN #8 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
sQMD ™MD D Gap) (FT/FD MIN)
.16 1.12 .52 18.00 .0540 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
113 ©.234
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMID (CFS) AP

13.08 853.14 133.09 8.32
WIDTH AT 50 = 35. MIN. WIDTH AT 75 = 18. MIN. K50 = .22 K75 = .30
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX, PERVIOUS RET. = .50 IN. MAX. IMPERVIOUS RET. = .06 IN.

INFILTRATION = 3.20 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH  * HYDROGRAPH * HYDROGRAPH *
* *
* *
0. 0. * 45. 59. 0+ 90. 9. o+
5. 63. * 50. 52. o+ 95. 7. o+
10. 24, * 55. 46. *  100. 5. *
15. 130,  * 60. 41+ 105, 3.+
20. 10. * 65. 6. *  110. 2. *
25. 98. - * 70. 2. * 1. 10. *
30, 9. * 75. 8. *  1o. 9. *
35, 79. * 80. 25.  * 125, 8. *
40, 67. * 8s. 2. *+ 130, 0. *
1 BASIN ID: 08 -- BASIN COMMENT: BASIN #8 FUTURE CONDITIONS
*xex STORM NO. = 1 *##+ DATE OR RETURN PERIOD = 10 YR
INCREMENT TOTAL ~ STORM  * INCREMENT TOTAL  STORM *
TIME ~ RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
MIN.) an PRECIP  (CFS) * MIN.D an PRECIP  (CFS) *
* *
* *
0. .00 .000 0. * 95. .04 .006 33, =+
5. .04 .000 0. * 100. .04 .006 0. *
10. .07 .008 0. * 105. .04 .006 28,
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5. 7 .15° .026 3000 110. .04 006 - 250 *
0. - .28 .048 7.+ 115. .03 - .005 23, *
25. ©L47 .210 3. ¢+ 120. Co.02 .004 21, *
30. f22 178 470+ 125, " .00 .000 - 9. *
35, .10 .064 62. * 130. .00 .000 7. *
40. .08 .042 64, * 135. .00 . .000 5.+
45. Q7 - J034 63, * 140. + .00 .000 13, 0 ¢
50. .06 .024 61. * 145. .00 .000 1 -+
55. .06 .024 58, * -150. .00 .000 - 8. ¢
60. .06 .024 54, *x 155, .00 .000 6. *
65. .06 .025 51, o+ 160. - .00 - L0000 5.
70. .06 .025 9. * 165. .00 .000 4,
75. .06 .025 46, * 70. .00 .000" - R
80. .05 .012 4“4, 175.7 - .00 .000° 3.+
8s. .04 .006 40. * 8. .00 °  .000 2.+
90. .04 .006 37. 185. .00 .000 P

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = .813 INCHES

VOLUME OF EXCESS PRECIP = 7. ACRE-FEET

PEAK Q = 64. CFS TIME OF PEAK = 40. MIN.

INFILT.= 3.20 IN/HR  DECAY = .00180  FNINF = .50 IN/HR

MAX.PERV.RET.= .50 IN. MAX.IMP.RET.= .06 IN. ST

1 U.D.F.C.D. CUHP RUNOFF ANALYSIS  EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985 - ==+ =+ R
PRINT OPTION: NUMBER SELECTED FOR THIS BASIN IS 7+~ ' - : REREE

ROBBINSDALE DRAINAGE BASIN bESICN PLAN FMG INC. DEC 1993

BASIN ID: 09 - BASIN COMMENT: 'BASIN #9 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIdUS AREA SLOPE UNIT DURATION
(SQMI) MDD M) PCTD (FT/FD) MIN)
.03 .28 a2 2000 © 0600 5.00
COEFFICIENT ‘ " 'COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.110 . 191
CALCULATED UNIT HYDROGRAPH N . SR

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF' UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) MIN) (CFS/SQMI) (CFS) Y5

3.91 9.00 5204.05 166.53 1.71

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY- ‘CUHPD (TP-v 5. 05) Cosd
WIDTH AT 50 = 6. MIN. WIDTH AT 75 = 3. MIN. K50 = .35 K75 =
RAINFALL LOSSES INPUT W/ BASIN DATA o
MAX. PERVIOUS RET. = .40 IN; MAX. IMPERVIOUS RET. = .06 IN.

INFILTRATION = 3.00 IN./HR: DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME JUNIT - - 7 TIME - UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* *
* i *
0. 0. * 10. 56. * 20. 10. *
5. 147. * 15, 24. * 25. 0. *
1 BASIN ID: 09 -- BASIN comsm. BASIN # thms couomons
*%%% STORM NO. = 1 #¥%* DATE oa RETURN PERIOD = 10 YR
INCREMENT TOTAL = STORM : * o INCREMENT TOTAL - . STORM *
TIME  RAINFALL  EXCESS HYDROGRAPH * .TIME  RAINFALL  EXCESS- HYDROGRAPH *
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(MIN.) (IN)  PRECIP  (CFS) * MIN.) (AN)  PRECIP  (CFS) *
* *
* *
0. .00 .000 0. * 60. .06 .025 6. *
5. .04 .000 0. * 65. .06 .025 6. *
10. .07 .009 1.+ 70. .06 .025 6. *
15. .15 .029 5, o+ 75. .06 .026 6. *
20. .28 .053 0. * 80. .05 .013 4, *
25. .47 .303 48, * 8s. .04 .007 3, o+
30. .22 .179 45, o+ 90. .04 .007 2. ¢+
35. .10 .065 27, * 9s. .04 .007 2, o+
40. .08 .043 7. o+ 100. .04 .007 2. o+
45, .07 .035 1, ¢+ 105. .04 .007 2. ¢+
50. .06 .025 7.+ 110. .04 .007 P
55. .06 .025 6. * 115. .03 .006 1.+
TOTAL PRECIP, = 2.15 (1-HOUR RAIN = 1.86)  EXECESS PRECIP. = .930 INCHES
VOLUME OF EXCESS PRECIP = 2. ACRE-FEET
PEAK Q = 48. CFS TIME OF PEAK = 25. MIN.
INFILT.= 3.00 IN/HR  DECAY = .00180  FNINF = .50 IN/HR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .06 IN.
RATIONAL FORMULA C = .43
I= 5.2 INCHES/HOUR
A = 20.5 ACRES
Q= 46. CFS
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 10 -- BASIN COMMENT: BASIN #10 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
sQMD ™MD MDD (PCTD (FT/FD MIND
.09 .51 .21 40.00 .0210 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.093 .361
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIN) (MIN) (CFS/SQMID (CFS) (AF)

9.79 25.00 1899.81 ' 161.48 4.53

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 7.34)
WIDTH AT 50 = 16. MIN. WIDTH AT 75 = 8. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX, PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = .06 IN.

INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.

TIME UNIT TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH  *

* *

* *
0. 0. * 25. 60. *  s0. 3. =*
5. 99. * 30. 44, + 55. 9, o+
10. 161, * 35. 32, * 0. 0. *
15. 16, * 40. 2.+ 0. 0. *
20. 8L  * 45, 7. * 0. 0. *
BASIN ID: 10 -- BASIN COMMENT: BASIN #10 FUTURE CONDITIONS
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*%%%x STORM NO. = 1, #¥¥x DATE OR RETURN PERIOD = 10 YR

cil S e e i
;

INCREMENT TOTAL . STORM

] > INCREMENT TOTAL. . STORM . *

TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS. HYDROGRAPH *
(MIN.) - (IN) PRECIP = (CFS) * MIND AN PRECIP,  (CFS) - *
. * - *

0. .00 .000 [ 75. o .06 ¢ .033 . 28,
5. .04 .000; 0. * 80. 2 405 .021 - 23,. =
10. 2 .07 . .017 2., * 85. . 04 .013 19, - *
5. P L 3 .058 9. 90. .04, 013 15, *
20. .28 .106 2. * 95. .04 .013 3. =
25. .47 .367 61.  * 100. .04 .013 2, *
30. .22 .187 .. 96, % 105. 04 . .013 11 *
35. .10 .073 93, ¥ 10. . .04 L013: - 10,  *
40. .08 .051 78. % 15, . .03 ..012 0 10, %
45, .07 .043 65. - . ¥ wo. . .02 .009 9. *
50. .06 .033 54, 12s. .00 .000 7. %
55. .06 .033 46. * 130. .00 .000 5. *
60. .06 .033 40, * 135. .00, .000, - - 3. *
65. .06 .033 35, % 140. - - .00 .000, 2. F
70. .06 .033 31, * 145. .00 .000. 2. o+

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.‘8“6)} " EXECESS PRECIP. = 1.224 INCHES

VOLUME OF EXCESS PRECIP = 6. ACRE-FEET P
PEAK Q = 96. CFS TIME OF PEAK = 30. MIN. T ‘
INFILT.= 3.00 IN/HR DECAY = .00180 FNINF = .50 IN/HR . R
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .06 IN. )
RATIONAL FORMULA C = .57

I= 3.2 INCHES/HOUR

A= 54.4 ACRES

Q= '100. CFS

1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE : AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.  DEC 1993

BASIN ID: 20 -- BASIN COMMENT:  BASIN #20 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID ~IMPERVIOUS AREA SLOPE UNIT DURATION
oM. -, D ™MD neo JKPCTY o CFT/ETY, . QHIND
.10 .59 30 7 53.00 ;OiOO 5.00
COEFFICIENT " COEFFICIENT v

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
S,087. L2
CALCULATED UNIT HYDROCRAPH B

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) MIND (CFS/SQMI) CFs) AR

10.95 25.00 2100.68  220.57 © 5.60

*%% NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 9.35)
WIDTH AT 50 = 14. MIN. WIDTH AT 75 = 7. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPéRVIOUS RET. = .10 IN.
INFILTRATION = 3.30 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
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TIME UNIT ' TIME UNIT J TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH  *
* *
* *

0. 0. * 25, 78, * 50. .,

5. 83, * 30. 54, o+ 55. 9. *

10. 217,  * 35, 37. * 0. 0. *

15. 166.  * 40. 6. * 0. 0. *

20. 113, * 45, 8. * 0. 0. *

BASIN ID: 20 -- BASIN COMMENT: BASIN #20 FUTURE CONDITIONS

#++4 STORM NO. = 1 *%** DATE OR RETURN PERIOD = 10 YR
INCREMENT  TOTAL STORM ~ * INCREMENT TOTAL  STORM
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH
(MIN.) an) PRECIP  (CFS) * (MIN.) an PRECIP  (CFS)
*
*

0. .00 .000 0. * 75. .06 .038 37.
5. .04 .000 0. * 20. .05 .026 32.
10. .07 .003 0. * 8s. .04 .018 27.
15. .15 .077 7. o+ 90. .04 .018 23.
20. .28 .140 29, o+ 95. .04 .018 20.
25. .47 .354 73. = 100. .04 .018 18.
30. .22 .192 s, o+ 105. .04 .018 17.
35. .10 .079 129, o+ 110. .04 .018 16.
40. .08 .056 109, * 115. .03 .016 15,
45. .07 .048 89, * 120. . .02 .012 14.
50. .06 .038 73, o+ 5. .00 .000 12.
55. .06 .038 60. * 130. .00 .000 8.
60. .06 .038 52, o+ 135. .00 .000 5.
65. .06 .038 45, =+ 140. .00 .000 4.
70. .06 .038 4, 145. .00 .000 2.

Q
U.D.F.C.D. CUHP RUNOFF ANALYSIS

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86)
PRECIP = 7.

VOLUME OF
PEAK Q =

INFILT.= 3
MAX. PERV.R

RATIONAL FORMULA C
I

EXCESS
129. CFS

.30 IN/HR
ET.= .40 IN.

A

W un

ACRE
TIME OF PEAK =
DECAY = .00180

-FEET

35. MIN.
ENINF =

MAX.IMP.RET.= .10 IN.

.62

3.2 INCHES/HOUR

67.2 ACRES
135. CFS

CUHPE/PC VERSION MODIFIED IN JANUARY 1985

EXECUTED ON DATE

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

EXECESS PRECIP

.50 IN/HR

. = 1.339 INCHES

AT TIME

* % W o F % o ok 4 ok ok F * * * * ¥ * ¥

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN #21 FUTURE CONDITIONS

BASIN ID: 21 -- BASIN COMMENT:
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SMID ™D ™MD (PCD (FI/FD (MIN)
.15 .80 .37 30.00 .0360 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.099 .300
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOF
QIND (CF5/5QMD) (CFS) (AR ‘
9.89 1560.82 237.24 8.1
WIDTH AT 50 = 19. MIN. WIDTH AT 75 = 10. MIN. K30 = .31 K75 = .42
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .50 IN.  MAX. IMPERVIOUS RET. = .08 IN.
INFILTRATION = 3.20 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
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TIME UNIT ' TIME UNIT., ' TIME UNIT ' . s
HYDROGRAPH * » HYDROGRAPH * . HYDROGRAPH * ., . '
* - * Vs o .
0. 0. * ...30, - 84 .*- 60 . 1B % ’
5. 157, * 35,77 7 es. T T *T 68, BT R

10. 237. ¢ 40. 50, o+ 70, 1.+
1s. 188. * 45. 2390 % T8 By * G e

20. 144, * 50. 30. ¢ go. T o, o+

25. 108,  * 55. 23, ¢+ 0. 0. *

1 BASIN ID: 21 -- BASIN COMMENT:  BASIN #21 .FUTURE: CONDITIONS

xxkx STORM NO, = 1 *¥** " BATE OR RETURN PERIOD = 10 YR

INCREMENT TOTAL - STORM . INCREMENT ~ TOTAL STORM ..

* *
TIME  RAINFALL  EXCESS ' HYDROGRAPH * "TIME  RAINFALL EXCESS HYDROGRAPH *
(MIN.) Nei)) PRECIP = (CFS).. * MIN.) .. (INY.  PRECIP " (CFS) *
s . * " ) . ' *
. , o T e o . L VU w
0. . .00 - 000 0, * | .80, s 055 - .017 43, *
5. . .04 .000 0., * T 85. . O .010 37. . %
10. . L0777 .007 1, * . 90, . 04 .010 - 31, *
15. . .15 043 9., ¥ ' 95, BRI SN .010 26, *
20. .o.28 .080 24, ' 100. . .04 .010 21, * :
25. 47 244 66.  * 105. . <04 .010 8. =
30. .o.227 .183 109, * _-110. 5 .04 .010 =~ 6.
35, . .10 .069 117, * 118, + .03 .009 5. ¢+ :
40. . .08, .047 106. . * ' 120. RN .007 13, . * :
45, 077 .039 93. * ' 128, .00 .000 11. *
50. .06 .029 80. * 130. .00 .000 8. *
55. 06 029 . .70. R 135. .. <00 2000 6. . *
60. .06 .029 " 62. * 140. . .00 000 5. *
65. .06 .029 56, % . 145, .00 .000 3. *
70. .06 .029 51,  * 150. . .00 .000 .2, *
75. .06 .029 48, '+ . 155. - - .00 " .000 2. *

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86)  EXECESS PRECIP. = .979 INCHES =~
VOLUME OF EXCESS PRECIP = 8. ACRE-FEET » ,

PEAK Q = 117. CFS TIME OF PEAK = 35, MIN. R -

INFILT.= 3.20 IN/HR - - DECAY = .00180 FNINF = .50 IN/HR L

MAX.PERV.RET.= .50 IN. MAX.IMP.RET.= .08 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985 o
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7. -
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

¢ T T T e 17,

BASIN ID: - 22 -~ BASIN COMMENT: . BASIN #22 FUTURE CONDITIONS: L
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
QMDD | MI) ™D D FT/FD  MIN)
.20 .79 .38 15.00 .+0600 5.00
COEFFICIENT ~~ = ' COEFFICIENT - ' ’

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.118 R £ TS
CALCULATED UNIT. HYDROGRAPH ‘
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF

MIN) (CFS/SQMI) (CFS). - (AP
10.28 1157.60 Coa 0023818 e 510,88 o

WIDTH AT 50 = 26. MIN. WIDTH AT 75 = 13. MIN. K50 = .24 K75 = .32
RAINFALL LOSSES INPUT W/ BASIN DATA ‘ T

MAX. PERVIOUS RET. = .50 IN.  MAX. IMPERVIOUS RET. = .08"IN.



AN

INFILTRATION = 3.30 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.

TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
L *
* *
0. 0. * 40. 82. * 80. 18. *
5. 150. * 45. 69. * 8s. 16. *
10. 236. * 50. 57. * 90. 13. *
15. 203. * 55. 48, * 95. 11. *
20. 174. * 60. 40. * 100. 9. *
25. 146. * 65. 33. * 105. 8. *
30. 118. * 70. 28. * 110. 0. *
35. 99. * 75. 23. * 0. 0. *
1 BASIN ID: 22 -- BASIN COMMENT: BASIN #22 FUTURE CONDITIONS
**%% STORM NO, = 1 ‘*we* DATE OR RETURN PERIOD = 10 YR
INCREMENT  TOTAL STORM * INCREMENT  TOTAL STORM *
TIME RAINFALL  EXCESS HYDROCRAPH * TIME RAINFALL  EXCESS HYDROGRAPH *
(MIN.) (e1))] PRECIP (CFS) * (MIN.) and PRECIP (CFS) *
* *
* *
0. .00 .000 0. * 85. .04 .005 45. *
5. .04 .000 0. * 90. .04 .005 39. *
10. .07 .004 1. * 95. .04 .005 34. *
15. .15 .022 4. * 100. .04 .005 30. *
20. .28 .040 12. * 105. .04 .005 26. *
25. .47 .198 44, * 110. 04 .005 23, *
30. .22 .176 86. * 115. .03 .005 21. *
35. .10 .062 102. * 120. .02 .003 18, *
40. .08 .041 100. * 125. .00 .000 15. *
45, .07 .033 94. * 130. .00 .000 1n. *
50. .06 .022 85. * 135. .00 .000 8. *
55. .06 .023 77. * 140. .00 .000 7. *
60. .06 .023 70. * 145. .00 .000 3. *
65. .06 .023 65. * 150. .00 .000 4. *
70. .06 .024 60. * 155. .00 .000 3. *
75. —_— .024 57. * 160. .00 .000 3. *
80. .05 .011 52. * 165. .00 .000 2. *
TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = .763 INCHES
VOLUME OF EXCESS PRECIP = 8. ACRE-FEET
PEAK Q = 102. CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.30 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .50 IN. MAX.IMP RET.= .08 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC. DEC 1993

BASIN ID: 30 -~ BASIN COMMENT:  BASIN #30 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
SQMI MDD ™MD (PCD) (FT/FD) MIND
.13 .51 .24 39.00 .0150 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.094 .371
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) MIN) (CFS/SQMID (CFS) (AF)

9.65 25.00 1994.80 249.35 6.67
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REPLACING THE ONE COMPUTED BY CUHPD (TP= 8.12)

WIDTH AT 50 = 15. MIN.. WIDTH AT 75'=° 8. MIN. K50 = .35 K75 = .45 |

RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .40 IN.  MAX. IMPERVIOUS RET. = .10 IN.

5. .00 . .000

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS' PRECIP: = 1.163

VOLUME OF EXCESS PRECIP = 8., ACRE-FEET

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,

INFILTRATION = 3.10 IN./HR. .  DECAY =, .00180/SECOND, FNINFL .50, IN. JHR..
TIME UNIT ' TIME UNIT ' TIME UNIT.
HYDROGRAPH * ~ HYDROGRAPH * ‘ . HYDROGRAPH *
* *
0. 0. * 25, 85, * .50, o 35, *
5. 148, * 30, 61. * 55. R A
10. 249, 35. 43. * 60. 8.
15. . 175, * 40. L3 ¢ 65.. . ,,,o. S
20. ©o120. . 45, 22, % 0., ‘ *
BASIN ID: 30 Tm- BASIN comsN-r BASIN #30 FUTURE conom:ons "
*+%+ STORM NO. = 1 #*#++  DATE OR RETURN PERIOD = 10 YR
3 o v » B ' ; i8] ; e
INCREMENT ~TOTAL ~ STORM. = * o INCREMENT TOTAL*  STORM .
TIME  RAINFALL  EXCESS HYDROGRAPH * “TIME ~ RAINFALL  EXCESS HYDROGRAPH
MIN.D AN PRECIP = (CFS) * QN aNy PRECIP ' (CFS) |
. . : * I
0. © .00 .000 0. = 75, "~ .06 .033 40,
5. .04 - .000: - 0. * ' 80, L W05 L0200 35,
10. Y07 .002 0. * 85. . .04 .013 28.° .
15. CLas .057 9.,  * - 90, . .04 .013 22,
20. 1 .103 ¢ 30, - * 95, .04 ° .013 19.
25. B Y2 .333 8s. * 100. . .04 L0137 7.
30. L2 .187 136, * -105. . 0% 0137 16,7
35, C 10 .073 133, * 110. . .04 .013 - 15,
40, © 08" .051 111, * 115. . .03 012 7 1400
45, © .07 - .043 91, * 120, .02 .009 " 13"
50. .06 .032 75. * 125. .00 .000 10.
55, .06 032 63, * 130. .00 .000 7.
60. .06 1,033% N 340w 135, .00 ¢ L0000 5.
65. .06 .033 48, * 40, .00 .600" 3.
70. .06 .033 43,

INCHES

PEAK Q = 136. CFS TIME OF PEAK = 30. MIN, @ ‘oot andon

INFILT.= 3.10 IN/HR  DECAY = .00180  FNINF = .50 IN/HR .. . .
MAX. PERV.RET.= .40 IN. MAX.IMP.RET.= .10 IN. /v * '+ "8G

RATIONAL FORMULA C = 540
I= 3.2 INCHES/HOUR
A= 80.0 ACRES o e
= 140. CFS o X A
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE . ... . AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION: NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN < FMG INC. . DEC 1993,

BASIN ID: 31 -- BASIN COMMENT: BASIN #31 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID ' IMPERVIOUS AREA 'SLOPE UNIT DURATION
G¥D OO Dy D FT/FD)
‘.‘3?1' - 2.10 118 - 20.00 *.0360
COEFFICIENT " COEFFICIENT .

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)

5.00

o),



./

.110 .310
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF IiUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) (CFS) (AP)

25.24 524.13 426.11 43.36
WIDTH AT 50 = 57. MIN. WIDTH AT 75 = 30. MIN. K50 = .26 K75 = .36
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX, PERVIOUS RET. = .50 IN. MAX. IMPERVIOUS RET. = .08 IN.

INFILTRATION = 3.40 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT  *
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
a* *
* *
0. 0. *  90. 144, *  180. 30, *
5. 75.  * 95, 132. *+ 185, 28, *
10. 210.  * 100, - 21, *  19. 6. *
15. 330. +  105. 111,  *+ 195, 3.+
20. 404, * 110, 102. *  200. 1.+
25. 426. *+ 115, 93.  *  205. 0. =+
30. 413,  *  10. © 8. * 210, 8. *
35, 379. * 125, 79.  *+ 215, 7. *
40. 342, *+ 130, 72. * 220, 5.+
45. 316. * 135, 66.  *  225. ., o+
50. 293.  * 140, 61. *  230. 3. *
55. 270.  * 145, 56.  * 235, 2. *
60. 247, *  150. 51+ 240. 1.+
65. 224, *+ 155, 47. o+ s, 0. *
70. 203. *  160. 43, *+  250. 9. *
75. 187.  *  165. 39. *+ 255, 8. *
80. 171, *+ 170, 3. * _ 260. 8.
8s. 157,  *+ 175, 33, * 265, 0. *
1 BASIN ID: 31 -- BASIN COMMENT:  BASIN #31 FUTURE CONDITIONS
#xks STORM NO. = 1 *44 DATE OR RETURN PERIOD = 10 YR
INCREMENT TOTAL  STORM  * INCREMENT ~TOTAL  STORM
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME ~ RAINFALL  EXCESS HYDROGRAPH
(MIN.) an PRECIP  (CFS)  * (MIN.) (N)  PRECIP  (CFS)
*
*
0. .00 .000 0. * 160. .00 .000 72.
5. .04 .000 0. * 165. .00 .000 66.
10. .07 .005 0. * 170. .00 .000 60.
15, .15 .029 3.+ 175. .00 - .000 55.
20. .28 .053 . o+ 180. .00 .000 51.
25, .47 .209 38, * 185. .00 .000 46.
30. .22 .178 89. * 150. .00 .000 43.
35, .10 .064 u7.  * 195. .00 .000 39.
40. .08 .042 196,  * 200, .00 .000 36.
45, .07 .035 228, * 205. .00 .000 33,
50. .06 .024 43, o+ 210. .00 .000 30.
55. .06 .025 244,  * 215. .00 .000 28.
60. .06 .025 239, * 220. .00 .000 25.
65. .06 .025 233, * 22s. .00 .000 23.
70. .06 .025 228, + 230. .00 - .000 21.
75. .06 .026 24, * 235. .00 .000 20.
80. .05 .013 218, * 240. .00 .000 18.
8s. .04 .007 209, * 245, .00 .000 16.
90. .04 .007 199, * 250. .00 .000 15.
95, .04 .007 188,  * 255, .00 .000 14.
100. .04 .007 76,  * 260. .00 .000 13.
105. .04 .007 165. * 265. .00 .000 12.
110. .04 .007 155, * 270. .00 .000 11.
115. .03 .006 6. * 275. .00 .000 10.
120, .02 .005 137, * 280. .00 .000 8.
s, .00 .000 128, * 285. .00 .000 6.
130. .00 .000 19,  * 290. .00 .000 4.
135, .00 .000 10, * 295. .00 .000 4.
140. .00 .000 101, * 300. .00 .000 3.
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145, .00 .000 93. *7 - 305. .00 .000 3. o+
150. .00 .000 85, * 310. .00 .000 2.+
155. .00 .000 78. * *315. .00 .000 2.+

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) " - EXECESS PRECIP. = .829 INCHES

VOLUME OF EXCESS PRECIP = 36. ACRE-FEET

PEAK Q = 244. CFS TIME OF PEAK = 55, MIN.

INFILT.= 3.40 IN/HR DECAY = ,00130 FNINF = .50 IN/HR

MAX,PERV.RET.= .50 'IN. - 'MAX.IMP.RET.= :08 IN. o '
U.D.F.C.D. CUHPD RUNOFF ANALYSIS EXECUTED ON DATE ‘ AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985 TO WRITE OUTPUT FILE OF STORM HYDROGRAPHS FOR SUBSEQUENT
USE WITH MULTI-PLAN RIVER ROUTING® ROUTINES OF HEC-1- .

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

NO HYDROGRAPH VALUES WERE WRITTEN TO AN OUTPUTFILE FOR THIS RUN OF CUHPD.
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TN

o/

\2 ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.

01100 YR

\70 1 15.0
.172 1.06
\70 1 15.0
.177 0.76
\71 1 15.0
.058 0.44
\70 1 15.0
.148 0.55
\71 1 15.0
.053 0.42
\70 1 15.0
.206 0.68
\71 1 15.0
.074 0.46
\70 1 15.0
.156 1.12
\711 15.0
.032 0.28
\711 15.0

100 2.95

01 01 BASIN
0.59 83.0 .012
02 02 BASIN
0.34 38.0 .016
03 03 BASIN
0.22 43.0 .028
04 04 BASIN
0.21-38.0 .017
05 05 BASIN
0.24 52.0 .012
06 06 BASIN
0.28 40.0 .023
07 07 BASIN
0.17 36.0 .055
08 08 BASIN
0.52 18.0 .054
09 09 BASIN
0.12 20.0 .060
10 10 BASIN

#1 FUTURE
.40
#2 FUTURE
.50

#3 FUTURE
23.0 .35
#4 FUTURE
.35

#5 FUTURE
15.0 .35
#6 FUTURE
.37

#7 FUTURE
14.0 .37
#8 FUTURE
.50

#9 FUTURE
9.0 .40
#10 FUTURE

.085 0.51 0.21 40.0 .021 25.0 .35
#20 FUTURE CONDITIONS

\711 15.0
.105 0.59
\70 1 15.0
.152 0.80
\70 1 15.0
.204 0.79
\71 1 15.0
.125 0.51
\70 1 15.0
.813 2.10
E

(m]u]
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20 20 BASIN
0.30 53.0 .010
21 21 BASIN
0.37 30.0 .036
22 22 BASIN
0.38 15.0 .060
30 30 BASIN
0.24 39.0 .015
31 31 BASIN
1.18 20.0 .036

25.0 .40
#21 FUTURE
.50
#22 FUTURE
.50
#30 FUTURE
25.0 .40

CONDITIONS

.10 3.0.0018
CONDITIONS

.10 3.0.0018
CONDITIONS

.06 3.0,0018
CONDITIONS

.06 3.0.0018
CONDITIONS

.08 3.0.0018
CONDITIONS

.07 3.0.0018
CONDITIONS

.06 3.5.0018
CONDITIONS

.06 3.2.0018
CONDITIONS

.06 3.0.0018

CONDITIONS

.06 3.0.0018

.10 3.3.0013
CONDITIONS
.08 3.2.0018
CONDITIONS
.08 3.3.0018
CONDITIONS
.10 3.1.0018

#31 FUTURE CONDITIONS

.50

.08 3.4.0018

DEC 1993

© o O O O o O O O O O O o o o

0.000.000.000.00



1 U.D.F.C.D. CUHP RUNOFF ANALYSIS  EXECUTED ON DATE = - - AT TIME **
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS -7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC..  DEC-1993

BASIN ID: 01 -- BASIN COMMENT: BASIN #1 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMID MDD (19} ‘ (PCT) (FT/FT) ‘(MIN)
.17 1.06 :59 88.00 L0120 5.00
COEFFICIENT { COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF' - V'
.075 / 632
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNlT HYDROGRAP PEAK VOLUME OF RUNOFF l‘“ '
(MIND (CF5/SQMID (CF5). . AF) o S

12.89 2333.71 Cod0 o o7
WIDTH AT 50 = 13. MIN. WIDTH AT 75 = 7. MIN. 'KSO = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA ". |

MAX. PERVIOUS RET. = .40 IN.  MAX. IMPERVIOUS RET. = .10 IN.

INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT TIME UNIT ' TIME UNIT  *
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH  *
* *
* *

0. 0. * 25, 142, *  50. M, *

5. 67. *  30. 9. *+ 5. 9., *

10. 309, * 35, 57.  *  60. 0. *

15, 365. * 40, 36, * 0. 0. *

20. 227,  * s, 3. * 0. 0. *

1 BASIN ID: 01 -- BASIN COMMENT: BASIN #1 FUTURE CONDITIONS
*4% STORM NO. = 1 *+*+ DATE OR RETURN PERIOD = 100 YR

INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM  *
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
MIN.) any PRECIP  (CFS)  *  (MIN.) (IN)  PRECIP  (CFS) *
* *
* *
0. .00 .000 0. * 80. .04 .030 17. o+
5. .03 .000 0. * 85. .04 .030 8., *
10. .09 .015 1.+ 90. .04 .030 68.  *
15. .14 113 . * 95. .04 .030 56,  *
20. .24 .197 54, o+ 100. .04 .030 49, *
25. .41 .364 130, * 105. .04 .030 45, *
30. .74 .699 259,  * 110. .04 .030 3. *
35, .41 .389 437.  * 11s. .04 .030 PERE
40. .24 .220 512, ¢ 120. .04 .030 40, *
45, .18 .170 457,  * 125, .00 .000 38, *
50. .15 .136 378. * 130. .00 .000 28, *
55, 12 .108 310, * 135. .00 .000 8. o+
60. .2 .108 254,  * 140. .00 .000 1.+
65. 12 .108 214, * us. .00 .000 7. o+
70. .06 .051 184, * 150. .00 .000 4
75. .06 .051 150,  * 155. .00 .000 2. »

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2,996 INCHES
VOLUME OF EXCESS PRECIP = 27. ACRE-FEET

PEAK Q = 512, CFS TIME OF PEAK = 40. MIN.
INFILT.= 3.00 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .10 IN.
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APPENDIX B - CUHPE/PC - 100 YR
FULLY DEVELOPED LAND USE CONDITIONS



1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 02 -- BASIN COMMENT:  BASIN #2 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMDD ™MD ™MD PCD (FT/FD QMIN)
.18 .76 .34 38.00 .0160 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.094 .380
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) (CFS) (AP)

10.45 1836.31 325.03 9.44
WIDTH AT 50 = 16, MIN. WIDTH AT 75 = 8. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .50 IN. MAX, IMPERVIOUS RET. = .10 IN.

INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' OTIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH  *
* *
* *
0. 0. *+ 25, 27.  * 50, 6. *
5. 175,  * - 30. 92. *  s5. 19, o+
10. 324, o+ 35, 67. *  60. 4.+
15. 248, * 40, 49. *  65. 0. *
20. 177, * 45, 3. * 70, 0. *
1 BASIN ID: 02 -- BASIN COMMENT: BASIN #2 FUTURE CONDITIONS
*ikk STORM NO. = 1 ***+ DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM  *
TIME ~ RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN)  PRECIP  (CFS) * (MIN.) (IN)  PRECIP  (CFS)  +*
* *
* *
0. .00 .000 0. * 80. .04 .013 105, *
5. .03 .000 0. * 8s. .04 .013 81  *
10. .09 ~.006 1.+ 90. .04 .013 62. *
15. .14 .049 1. * 9s. .04 .013 45, *
20. .24 .085 2. * 100. .04 .013 35, *
25. .41 .184 73, * 105. .04 .013 9. o+
30. .74 .691 211, * 110. .04 .013 25. o+
35. .41 .375 357. * 115. .04 .013 2. *
40. .24 .203 377.  * 120. .04 .013 0. *
45. .18 .152 343, * 125. .00 .000 7. *
50. .15 .118 300, * 130. .00 .000 .+
55. 12 .089 257.  * 135. .00 .000 8. *
60. 12 .090 21 * 140. .00 .000 6. *
65. 12 .090 95,  * 145, .00 .000 4+
70. .06 .032 186,  * 150. .00 .000 3.+
75. .06 .032 133, * 155. .00 .000 2.+

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.313 INCHES

VOLUME OF EXCESS PRECIP = 22. ACRE-FEET

PEAK Q = 377. CFS TIME OF PEAK = 40. MIN.

INFILT.= 3.00 IN/HR DECAY = .00130 FNINF = .50 IN/HR
MAX.PERV.RET.= .50 IN. MAX,IMP.RET.= .10 IN.
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1 U.D.F.C.D. CUHP RUNOFF ANALYSIS  EXECUTED ON DATE = - AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985 SR ’
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN - FMG INC. ° ~ DEC 1993 = ' * R

BASIN ID: 03 -- BASIN COMMENT: ~ BASIN #3 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN ‘DIST TO CENTROID ' IMPERVIOUS AREA SLOPE' “UNIT DURATION
(SQMID MDD ™MD T PCD (FT/FD MIN)
.06 x Va4 R ) 7 43.00 .0280 5.00
COEFFICIENT | COEFFICIENT '

(REFLECTING TIME TO PEAK) = (RELATED TO PEAK RATE OF RUNOFF)
.092 o .362
CALCULATED UNIT HYDROGRAPH '’

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF ~ UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIN) MIN) - (CFS/SQMI) (CFs) (AF)

9.48 23.00 " 1993.90 115.65 3.00

*+* NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= . 6. 73)
WIDTH AT 50 = 15. MIN. WIDTH AT 75 = 8. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET., = .35 IN. MAX. IMPERVIOUS RET. = .06 IN.

INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT
HYDROGRAPH * * HYDROGRAPH  * HYDROGRAPH *
* &
* . .
0. 0. * 20. 55. *  40. 6. *
5. 72. o+ 25, 40. * 45 o1 o+
10. 15,  * 30. 29, R0 oo 0 gr o+
15. 8. * 35, 21, * 55. 0. *
1 BASIN ID: 103 - BASIN COMMENT:  BASIN #3 FUTURE CONDITIONS
#+++ STORM NO.”= 1 ****+ " DATE OR RETURN PERIOD‘ = 100 YR
INCREMENT TOTAL ~ STORM  * ‘ INCREMENT TOTAL ~ STORM =~ *
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
MIN.) (AN’ PRECIP = (CFS) .  *  “(MIN.) _ (IN) . PRECIP  (CFS) =~ *
. Y. \ , oo
v 'v ; : * - . .
0. .00 .000 0. - * <70, 7 .06 .034 55. %
5. .03 .000 0. * 75, .06 .034 02, >
10. C .09 ¢ L024 2. v * 80. .04 .014 29, o+
15. 14 .055 7.0+ 8. . .04 .014 21, *
20. .24 .096 5. * 90. .0¢ 014 16, *
25. AL .286 37. - * 95. T .04 .0L4 2., *
30. 74 .692 CYS 100. | .04 .014 0., *
35. AL .377 138, * 10s. .04 O0H4 9., *
40. .24° 205 135, 0+ ‘110, .04 014 8. *
45. .18 .154 - 119 * 1s. | .04 014 7. o+
50. JET 120 103, * 120. .04 .04 7. o+
55. 12 .091 88.  * 5. .00 .000 5. o+
60. 2 .09l 75. * 130. .00 ... .000 4, o+
65. .12 092" 66.  * 135. .00 .000 3, o+

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.9%) EXECESS PRECIP. = 2.482 INCHES.
VOLUME OF EXCESS PRECIP = 8. ACRE-FEET - ~° . :
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PEAK Q = 138. CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.00 IN/HR  DECAY = .00180  FNINF = .50 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .06 IN.
RATIONAL FORMULA C = .73
I= 5.4 INCHES/HOUR
A= 37.1 ACRES
= 145. CFS
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.  DEC 1993
BASIN ID: 04 -- BASIN COMMENT: BASIN #4 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION -
(SQMD MDD ™MD (PCD) (FT/FD) MIN)
.15 .55 .21 38.00 .0170 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.094 .370
CALCULATED ‘UNIT HYDROGRAPH
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIN) (CFS/SQMI) (CFS) (AP
7.83 2669.73 395.12 7.89
WIDTH AT 50 = 11. MIN. WIDTH AT 75 = 6. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .35 IN.  MAX. IMPERVIOUS RET. = .06 IN.
INFILTRATION = 3.00 IN./HR. DECAY = ,00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROCRAPH * HYDROGRAPH *
* *
* *
0. 0. * 20. 25, *+ 40, 9. *
5. 281, * 25. 78, * 45, EP I
10. 346,  * 30. 49. *+ 50, 8. *
15. 201+ 35. 31, *+ S5, 0. *
BASIN ID: 04 -- BASIN COMMENT: BASIN #4 FUTURE CONDITIONS
#4x+ STORM NO. = 1 *#+ DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL ~ STORM  * INCREMENT TOTAL  STORM  *
TIME  RAINFALL EXCESS HYDROGRAPH * TIME ~ RAINFALL  EXCESS HYDROGRAPH *
(MIN.) any PRECIP  (CFS)  * (MIN.) an PRECIP  (CFS) *
* *
* *
0. .00 .000 0. * 75. .06 .032 go.  *
5. .03 .000 0. * 80. .04 .013 56, *
10. .09 .021 6. * 8s. .04 .013 38, o+
1s. .14 .049 2.+ 90. .04 .013 29, *
20. .24 .085 45,  * 9s. .04 .013 23, o+
25. .41 .277 120, * 100. .04 .013 9. *
30. .74 .691 315,  * 105. .04 .013 7. *
35, .41 .375 416, * 110. .04 .013 6. o+
40. .24 .203 370, * 115. .04 .013 15, *
45. .18 .152 303, * 120. .04 .013 5. *
50. .15 .118 245,  * 5. .00 .000 1.
55. 2 .089 196. * 130. .00 .000 7. *
60. 12 .090 161, * 135. .00 .000 4+
65. 2 .090 140. * 140. .00 .000 3.+
70. .06 .032 110,  * 5. .00 .000 2. =+
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TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 3. 95) EXECESS PRECIP. '= 2.420 INCHES, -
VOLUME OF EXCESS PRECIP =  19. ACRE-FEET " o S
PEAK Q = 416, CFS TIME OF PEAK = 35. MIN. .
INFILT.= 3.00 IN/HR  DECAY = .00180  FNINF = .50 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .06 IN. " o

1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE ' _ . '~ AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985 %« -1 .= SRR A SIS R
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7 I R D A

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.” - DEC ‘1993 =~ - R A

BASIN ID: 05 -- BASIN COMMENT: BASIN #5 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION -
G . ®MD, . 0D LD GT/FD eI
05 7 42 Y " 52.00 .0120- 5.00 -

S COEFFICIENT T COEFFICIENT

(REFLECI’ING TIME TO PEAK) = (RELATED TO PEAK RATE OF RUNOFF)
087 T e gy ‘
CALCULATED UNIT ‘HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) CMINY . (CFS/SQMD) ~(CFS) L, (AR

7.06 15.00° 3463.44 183.83 ' 2.83

(SRS

**+ NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION' PROVIDED BY ‘THE" USER
REPLACING THE ONE COMPUTED BY CUHPD CI'P— 7. 53)

WIDTH AT 50 = 9. MIN. WIDTH AT: 75 = - 4. MIN. K350 = .38 K75 .45

RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = .08 IN.

INFILTRATION = 3.00 IN./HR. _ DECAY = .00180/SECOND FNINFL = .50, IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT > ' -
HYDROGRAPH * ‘ HYDROGRAPH * 3 HYDROGRAPH * ° :
* * :
* e * T ) .
0. 0. * g T 69 it 308 o 1A, *
5. 136. * 20. 38, * 35. 0. *
10. 131+ 25. 21, * 0., 0. *
1 BASIN ID: 05 -- BASIN COMMENT: “BASIN #5-FUTURE ‘CONDITIONS
*+x% STORM NO. = 1 "#¥+*  * DATE OR RETURN PERIOD = 100 YR ‘
INCREMENT  TOTAL STORM * INGREMENT TOTAL  STORM *
TIME ~ RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
MIN.) AN PRECIP - (CFS) = * MIN.) T aNy PRECIP "~ (CFS) *
. ' * ' " >
0. .00 .000 0; - * 65. 12 .095 42; - * ,
5. ©L03 .000 0, * 70. .06 .037 32, *
10. 09" .019 370+ 75. ‘.06 037 23,7+ :
15. CoL14Y .067" 0y - 80, .04 017 6. *
20, 24 L1117 26,7 * © 85. .04 .017 .
25. T .303" 62, - * 80. .04 .017 9, *
30. Y74 .693° 14550 * +:95, L .017¢ 8. " ¥
3s, .41 L3797 169: - * - '100. To.04 017+ 7. *
40. T4 .208 141, * '105. .04 017 7. *
45. ©.18 157 109, - * 110, .04 .017 7.0 *
50. .15 L1237 84, 335, 04 .017 7.0 0
55. .12 .085" 63, * 130. ©.04 .017 7i0 *
60. 12 .095 48, * 125, .00 .000 5. %
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TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.582 INCHES
VOLUME OF EXCESS PRECIP = 7. ACRE-FEET

PEAK Q = 169. CFS TIME OF PEAK = 35. MIN.

INFILT.= 3.00 IN/HR DECAY = .00180 FNINF = .50 IN/HR

MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .08 IN.

RATIONAL FORMULA C = .76
I= 6.7 INCHES/HOUR
A= 33.9 ACRES
Q= 172. CFS
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 06 -- BASIN COMMENT: BASIN #6 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
s ™MD MD PCD (FT/FD MIND
.21 .63 .28 40.00 .0230 5.00
COEFFICIENT COEFFICIENT

.(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.093 .412
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIND (CFS/SQMI) (CFS) (AR)

8.74 2535.26 522.26 10.99
WIDTH AT 50 = 12, MIN. WIDTHAT 75 = 6. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .37 IN. MAX. IMPERVIOUS RET. = .07 IN.

INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT TIME UNIT ' TIME UNIT
HYDROGRAPH * HYDROGRAPH  * HYDROGRAPH *
* *
* *

0. 0. * 25. 119, * 50. 0.+

5. 298, * 30. 75.  * 55. 8. *

10. 501, * 35, 47, o+ 60. 0. *

15. 304, * 40. 30, * 0. 0. *

20. 188,  * 45, 19. * 0. 0. *

BASIN ID: 06 -- BASIN COMMENT: BASIN #6 FUTURE CONDITIONS
*x+% STORM NO. = 1 *#%* DATE OR RETURN PERIOD = 100 YR

INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM  +
TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
(MIN.) an PRECIP  (CFS) * MIN.) e i) PRECIP  (CFS) *
* *
* *
0. .00 .000 0. * 75. .06 .033 121+
5. .03 .000 0. * 80. .04 .013 8.
10. .09 .018 5.+ 8s. .04 .013 60. *
15. 14 .052 24, 0+ 90. .04 .013 4,
20. .24 .090 58, * 95. .04 .013 35, o+
25, 41 .268 144, 100. .04 .013 29. *
30. .74 .691 380,  * 105. .04 .013 26, *
35, .41 .376 se4.  * 110. .04 .013 4. *
40, .24 . 204 526,  * 115. .04 .013 3. o+
45, .18 .153 434, ¢+ 10, .04 .013 2. =
50. .15 .19 353, * 125. .00 .000 8. o+
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.033 163. 45, 0 .00 - 000 3.

55. 12 .090 284, * 130. .00 .000 1. *
60. 12 .09 . 233, % B5., .00 . 000 7. . *.
65. 12 090 201 ¢+ 10. .00 000 T 4, %
70. .06 * ¥

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95)" EXECESS PRECIP. ='2.429 INCHES
VOLUME OF EXCESS PRECIP =  27. ACRE-FEET o o
PEAK Q = 564. CFS TIME OF PEAK = 35. MIN. = -~
INFILT.= 3.00 IN/HR  DECAY = .00180 FNINF = .50 IN/HR
MAX, PERV.RET.= .37 IN. MAX.IMP.RET.= .07 IN. o

1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON-DATE - .-~ . "~ AT TIME . ino oo

CUHPE/PC VERSION MODIFIED IN JANUARY 1985 ' B T N s
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7 . .

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN. FMG INC. DEC . 1993 .

BASIN ID: 07 -- BASIN COMMENT:  BASIN #7 FUTURE CONDITIONS ‘ _
AREA OF BASIN LENGTH OF BASIN. DIST TO CENTROID ; IMPERVIOUS AREA . SLOPE UNIT DURATION
Gom ™D LMD C(PCD” T (FT/FTY (MIN)
.07 46 C 17 - 36.00 .0550 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.095 O .316
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF.CONCENTRATION PEAK. RATE OF RUNOFF -.UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIN) MIN) = - (CFS/SQMI), (CFS) ) ) (AF)

5.97 14.00 . . . 3496.13 258.71 3.95

i) o ; 4 E “a . N Ta i

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 5. 87)

WIDTH AT 50 = 9. MIN. WIDTH AT 75 - ' HIN.‘E‘KSO =".35"' K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .37 IN. . MAX. IMPERVIOUS RET. = .06 IN.

INFILTRATION = 3,50 IN./HR. DECAY = .00180/SECOND . - FNINFL .50 IN./HR.
TIME UNIT ' TIME UNIT . TIME oNIT.. v
HYDROGRAPH  * : HYDROGRAPH * HYDROGRAPH  * j
* . * T o
x . . : SR N ] Ve
0. 0. * 15, oogsUt oo™t o30, T 13, o+
5. 245, * 20. 46, * 35. 0. *
10. 161, * 25. 250 Fon 00 e o 0, % ;
1 BASIN ID: 07 -- BASIN COMMENT: BASIN'#7 FUTURE CONDITIONS -
*4xx STORM NO. = 1 *%** . DATE OR RETURN PERIOD = 100.YR . |
INCREMENT  TOTAL STORM * INCREMENT  TOTAL STORM *
TIME  RAINFALL = EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
(MIN.>  (INY,. PRECIP  (CFS) &  * TMIND L N PRECIP .~ (CFS) *
S Co * . - o
0. . .00 .000 0.. * " 65, S, & 2 .089.. 55.. *
5. . .03 .000 " 0. *  "l70. . .06'", 031 39, *
10. . .09 .020°" S« 75, . .06,  .031 ° 8.0 *
15. .14 .046 15, * .80. . .04 .012 8. *
20. 24 081" 290+ "85, . .04 012! 2. *
25. .41 .47 78, o+ 0. L L0470 012 g, * j
30. .74 .689 218, * 95, .o.04 T L0i2; 8. *
35. .41 3747 229. * 100. .04 .012 7.0 *
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40. .24 .202 132. * 105. .04 .012 7. *
45. .18 .151 140, * 110. .04 .012 7. *
50. .15 117 108. * 115. .04 012 7. *
55. 12 .089 81. * 120. .04 012 7. *
60. 12 .089 63. * 125. .00 .000 4. *

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.366 INCHES
VOLUME OF EXCESS PRECIP = 9. ACRE-FEET

PEAK Q = 229. CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.50 IN/HR DECAY = ,00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .37 IN. MAX.IMP.RET.= .06 IN.
RATIONAL FORMULA C = .69
I= 6.9 INCHES/HOUR
A= 47.4 ACRES
Q= 227. CFS
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC. DEC 1993

BASIN ID: 08 -- BASIN COMMENT:  BASIN #8 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
MDD ™MD CoMD (PCD (FT/FT) MIN)
.16 1.12 .52 18.00 .0540 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.113 .234
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) (CFS) AP

13.05 853.14 133.09 8.32
WIDTH AT 50 = 35. MIN. WIDTH AT 75 = 18. MIN. K50 = .22 K75 = .30

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .50 IN.  MAX. IMPERVIOUS RET. = .06 IN.
INFILTRATION = 3.20 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH  * HYDROGRAPH  *
* *
* *
0. 0. * 45. 59, * 9. & 9. *
5. 63. * 50. 2. * 95. 7.+
10. 124, * s5. 46. *  100. 5.+
15, 130, * 60. 41+ 105, 3.+
20. 110, 65. 36. * 110, 2.+
25. 98,  * 70. 32.  * 11, 0. *
30. 9. * 75. 8. * 120, 9. *
35, 79. o+ 80. 25. * 125, 8. *
40. 67. * 8s. 22,  *  130. 0. *
1 BASIN ID: 08 -- BASIN COMMENT: BASIN #8 FUTURE CONDITIONS
xxxx STORM NO, = 1 #%** DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM  * INCREMENT TOTAL  STORM  *.
TIME  RAINFALL EXCESS HYDROGRAPH * TIME ~ RAINFALL EXCESS HYDROGRAPH *
(MIN.) any PRECIP  (CFS) * (MIN.D an PRECIP  (CFS) *
% *
* *
0. .00 .000 0. * 95. .04 .006 8s.  *
5. .03 .000 0. * 100. .04 .006 75. *
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10. .09 - 010 1.

* 105. . 04 .006 67. "~ *
1s. L4 .023 3. o+ 110. . .04 .006 60,  *
20. 24 .040 7. ¢ 115. .04 .006 54, . *
25. L4 .110 6. = 120, 04 .006 49, "
30. L 74 .687 ©© 66, ¥ 125, 000 .000 44, =
35. .41 .370 130. * 130. .00 .000 39,  *
40. 24 196 167.  * 135, ., .00 .000 34, x
45. .18 .145 174, * 40, . .00 .000 . 30,  *
50. .15 A1 174, * 145, .00 . .000° .0 26, %
55. 12 .082 171, * 150. .00 .000 2. *
60. .1 .082 164, * 155, .00 .000 ' 15. %
65. .12 .083 156,  * 160. .00 .000 10, o+
70. .06 .024 146,  * 165. .00 .000 8.
75. .06 .024 133, * 170. .00 .000 T 6.+
80. .04 .006 119,  * 175, .00 .000 4.
85. .04 .006 107. * 180. .00 . .000 3, =+
90. .04 .006 95.  * 185.. . .00 .000 2. .+

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.043 INCHES'
VOLUME OF EXCESS PRECIP = 17. ACRE-FEET . .
PEAK Q = 174. CFS TIME OF PEAK = 45. MIN. )
INFILT.= 3.20 IN/HR DECAY = .00180 = FNINF = .,50 IN/HR
MAX.PERV.RET.= .50 IN. MAX.IMP.RET.= .06 IN.  * '
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION’ NUMBER SELECT ED FOR THIS BASIN Is 7

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 09 -- BASIN COMMENT:  BASIN #9 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMD) MDD MDD PCT) (FT/FD) (MIN)
.03 .28 12 ~20.00 .0600 5.00
COEFFICIENT COEFFICTENT ' o

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.110 c 191
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIND MIND (CFS/SQMI) (CFS) (AP

3.91 9.00 ¢ 5204.05 : 166.53 1.71

**+* NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 5 05)
WIDTH AT 50 = 6. MIN. WIDTH AT 75 = 3. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .06 IN.

INFILTRATION = 3.00 IN./HR. DECAY =  .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' “TIME LOUNIT ' TiME T UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* *
* - *
0. 0. = 10. 56, * 20. 1o. *
5. U7, o+ 15, 24, * 25, *
1 BASIN ID: 09 -- BASIN COM“IENT. BASIN #9 FUTURE CONDITIONS
*kkk STORM NO. = 1 e DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL - STORM  * - INCREMENT  TOTAL STORM =
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N

N

N

TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
MIN.) an PRECIP  (CFS)  * (MIN.) any PRECIP  (CFS) *
* *

* *

0. .00 .000 0. = 60. 12 .083 21, *

5. .03 .000 0. * 65. 12 .083 20. *

10. .09 .011 2. o+ 70. .06 .025 1.+
15. .14 .026 4, * 75. .06 .025 8. *
20. .24 .045 8. * 80. .04 .007 4. 0+
25. 41 .203 33, * 85. .04 .007 2.+
30. .74 .688 14, * 9. .04 .007 2. o+
35. .41 .371 98. * 95. .04 .007 2. o+
40. .24 .197 68. * 100. .04 .007 2. o+
45. .18 .146 49, * 105. .04 .007 2. o+
50. .15 112 33, 110. .04 .007 2. o+
55. .12 .083 24, o+ 115. .04 .007 2. o+

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.159 INCHES

VOLUME OF EXCESS PRECIP = 4. ACRE-FEET
PEAK Q = 114. CFS TIME OF PEAK = 30. MIN.
INFILT.= 3.00 IN/HR DECAY = ,00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .40 IN. MAX,IMP.RET.= .06 IN.
RATIONAL FORMULA C = .63
I= 8.3 INCHES/HOUR
A= 20.5 ACRES
Q= 108. CFS
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 10 -- BASIN COMMENT: BASIN #10 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMID oD MDD (PCD (FT/FD)  QMIN)
.09 .51 .21 40.00 .0210 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.093 .361
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIN) (MIND (CFS/SQMID CFS) (AP

9.79 25.00 1899.81 161.48 4.53

*** NOTE : THE TIME TO PEAK IS CALCULATED BASEb ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 7.34)
WIDTH AT 50 = 16. MIN. WIDTH AT 75 = 8. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX, PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = .06 IN. .
INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND ‘FNINFL = .50 IN./HR.

TIME UNIT ' TIME UNIT ' TIME UNIT
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH  *

* *

* *
0. 0. * 25 60. *  S0. 13, *
5. 99. *  30. S 44+ 55, 9. =
10. 61 * 35, 32.  * 60, 0. *
15. 116.  *  40. 4.+ 0. 0. *
20. 81 * 45, 7. o+ 0. 0. *
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1 BASIN ID:' 10 -~ BASIN'COMENT: BASIN #10 FUTURE CONDITIONS

*%%%* STORM NO..= 1 #*¥** DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL.. STORM = * INCREMENT TOTAL STORM *
TIME RAINFALL  EXCESS HYDROGRAPH' * TIME RAINFALL  EXCESS HYDROCRAPH *
(MIN.D AN PRECIP (CFs) .. * (MIN.) LQ@N)  PRECIP (CFs) . *
: * ok
" o * ' i . § .
0. .00 .000 . 0. ¥ 7s. .06 .03 65.  *
5. .03 .000 0. * - 80. . 04 .013. - 50, " *
10. . .09 .022 2. * 85. . 04 .013 34. *
1s. .14 .052 9, * " 90. .04 013 25. *
20. .24 .090 20. * 95. .04 .013 19, *
25. .41 .280 50. * 100. .04 .013 15, *
30. .74, .691 129, * 105. .04 .013 13. *
35, .41 .376 193, * 110, . .04 .013 11. *
40, .24 .204 192, * 115. 04 . 013 10, *
45, .18 .153 i71. * 120. .04 .013 9. *
50. .15 .119 149. * . 125, .00 .000 8. *
55. 12 .090 128. * 130. .00 .000 S. *
60. 12 .090 110. * 135. .00 .000 4. *
65. A2 .090 97. * 140. .00 .000 3. *
70. .06 .033 82. * 145. .00 .000 2. *

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95)° ° 'EXECESS PRECIP. = 2.445 INCHES
VOLUME OF EXCESS PRECIP =  11. ACRE-FEET ,

PEAK Q = 193, CFS TIME OF PEAK = 35, MIN.

INFILT.= 3.00 IN/HR DECAY = .00180 FNINF, = = .50 IN/HR

MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .06 IN.

RATIONAL FORMULA C = 720 )
I= 5.1 INCHES/HOUR
A= S4.4 ACRES . ... . ... - -
Q= 200. CFS ‘ ’ ) )

U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION-MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993 .

BASIN ID: 20 -- BASIN COMMENT: BASIN #20 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
LMD LMD oo MDD s PCD (FT/FD) . (MIND
.10 .59 .30 53.00 .0100 5.00
COEFFICIENT " COEFFICIENT E

(REFLECTING TIME To PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.087 e -3

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE.OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIN) MIN) ‘ (CFS/SQMI) (CFs) (AP)

10.95 25.00 2100.68 220.57 5.60

**% NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 9.35)
WIDTH AT 50 = 14. MIN. ,WID'I."HAT 75 = 7. MIN. K50 = .35 K75 =
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX, IMPERVIOUS RET. = .10 IN.
INFILTRATION = 3.30 IN./HR. DECAY = .OOJBO/SECOND FNINFL = .50 IN./HR.
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TIME UNIT ' TIME UNIT TIME UNIT
HYDROGRAPH  * HYDROGRAPH  * HYDROGRAPH *
* *
* *

0. 0. * 25 78. o+ 50. ., ¢+

5. 8. *  30. s, * 55. 9. *

10. 217, * 35, 37.  *  60. 0. *

15. 166. * 40, 6. * 0. 0. *

20. 113, * 45, 18, * 0. 0. *

1 BASIN ID: 20 -- BASIN COMMENT: BASIN #20 FUTURE CONDITIONS

*xxx STORM NO. = 1 **+* DATE OR RETURN PERIOD = 100 YR

INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM  *
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
(MIN.) an PRECIP  (CFS) * MIN.) an PRECIP  (CFS)  *
* *
* *
0. .00 .000 0. * 75. .06 .038 81  *
5. .03 .000 0. * 80. .04 .018 62. *
10. .09 .009 1.+ 8s. .04 .018 “, o+
15. 14 .068 8. * 90. .04 .018 33, o+
20. .24 .119 6. o+ 95. .04 .018 6. *
25. 41 .275 61.  * 100. .04 .018 2. *
30, .74 .693 s, * 105. .04 .018 9. o+
35. 41 .379 246, * 110. .04 .018 7. o+
40. .24 .208 259,  * 11s. .04 .018 6. *
45. .18 .157 230, * 120. .04 .018 5.+
50. .15 123 197. * 125, .00 .000 L
55, 12 .095 166,  * 130. .00 .000 9. *
60. 12 .095 139, * 15, .00 .000 6. *
65. 12 .095 1. o+ 140. .00 .000 4, *
70. .06 .038 03, * 145. .00 .000 3. 0+

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.554 INCHES
VOLUME OF EXCESS PRECIP = 14. ACRE-FEET

PEAK Q = 259. CFS TIME OF PEAK = 40. MIN.
INFILT.= 3.30 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .40 IN. MAX,IMP.RET.= .10 IN.
RATIONAL FORMULA C = .75
I= 5.1 INCHES/HOUR
A= 67.2 ACRES
Q= 258, CFS .
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 21 -- BASIN COMMENT:  BASIN #21 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
sQMD ™MD D PCD (FT/FD) MINY
.15 .80 .37 30.00 .0360 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
099 .300
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIND (CFS/SQMI) (CFs)

9.89 1560.82 237.24 8.11
WIDTH AT 50 = 19. MIN. WIDTH AT 75 = 10. MIN. K50 = .31 K75 = .42
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX, PERVIOUS RET. = .50 IN. MAX. IMPERVIOUS RET. = .08 IN.
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INFILTRATION = 3.20 IN./HR... ., DECAY = . ,;00180/SECOND -.  FNINFL = .50.IN./HR.

B "

TIME UNIT ' . TIME UNIT.. ', TIME UNIT. ',
HYDROGRAPH * ‘ HYDROGRAPH * ., HYDROGRAPH * .
* ) * o o ,
* * =L o ' B
0. 0. * .30, . .84, * . 60.. . . .18, *._ o
5. 157. * U3y, AR -1 S S -} TR S ¢ :
10. 237, * 40. 50. * 70. 1,
15. 138. * 45, 39, * 750 o 8. X
20. 144, * 50. “30.° ¥ g0l T e, * "
25. 108. * 55. 23, * 0. 0., *
1 BASIN ID: 21 --. BASIN COMMENT:  BASIN #21 FUTURE CONDITIONS. -
*ks% STORM NO. = 1 ¥waw DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM . * INCREMENT TOTAL STORM .. * :
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS. HYDROGRAPH * .
MIN.) (IN) PRECIP = (CFS) = * MIN.)  , (IN),. PRECIP .° (CFS) ..  *
. : T A
0. . 00 .000 0. * 80. . .04 .010 97..  *
5. . »03) .000 0.. = 85. . 04 .010 78, *
10. . .09 011 - 2.0 > .90, L O .010 . 63.." =
15. . .14 .039 . 9., . * . 95, .04 .010. 51. *
20, L .24 .067 22, * 100. .04 1 010 41, *
25. .41 L151 49, 105. . 04 .010 | 30. *
30. .74 .689. 164, * 10, . .04 .010 24, *
35, . 4L .373. 265, * ‘115, . .04, .010 2.  *
40, L .24 .201 283, " * “120. s .04 . .010 17. *
45, .18 L1497 265. * 125, .00 .000 14. *
50. .15 .115 239, * 130. .00 .000 10. *
5S. 2., .087 211, % . 135, ..00 .000 7. *
60. e .087 187, * 140, . .00 .000 5. *
65. 12 .087 168,  * 145, S.000 .. .000 . 4, *
70. .06 .029 145, ..x 7 150. .00 .000 3. *
75. .06 .029 120, ¥ .. 155, . .00 ... .000 " 2 *

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.204 INCHES
VOLUME OF EXCESS PRECIP =  18. ACRE-FEET ) Do -
PEAK Q = 283. CFS TIME OF PEAK = 40, MIN. T
INFILT.= 3.20 IN/HR .. DECAY = .00180 FNINF = ,50.IN/HR
MAX ., PERV.RET.= .50 IN. MAX.IMP.RET.= .08 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE © s AT TIME -

CUHPE/PC VERSION MODIFIED IN JANUARY 1985 »
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7. . . . .
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

N

BASIN ID: 22 -~ BASIN COMMENT:. BASIN #22 FUTURE CONDITIONS "

AREA OF BASIN “LENGTH OF BASIN DIST'TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SMD . . oD D) CeeD FT/FD  MIND
.20 .79 .38 15.00 0600 5.00
COEFFICIENT COEFFICIENT R

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.118 234

CALCU LATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) . . (CFs). . .. @R

10.28 1157.60 . 236.15 ., . 10.88
WIDTH AT 50 = 26. MIN. WIDTH AT 75 = 13. MIN. _L‘KSO,.;: .24 K75 = .32
RAINFALL LOSSES INPUT W/. BASIN DATA. .. .- . e
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MAX. PERVIOUS RET. = .50 IN.

MAX. IMPERVIOUS RET. = .08 IN.

INFILTRATION = 3.30 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT : TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* *
* *
0. 0. * 40, 82. *  g0. 19, *
5. 150,  * 45, 69. * 8. 6.
10. 236, * 50. 57.  *  90. 13, o+
15. 203, o+ 55. 3. * 95, 1.+
20. 174, * 60. 40. *  100. 9. *
25. 146, * 65. 33.  *  105. 8. *
30. 118,  * 70. 8.  *+  110. 0. *
35. 99,  * 75. 23, o+ 0. 0. *
1 BASIN ID: 22 -- BASIN COMMENT: BASIN #22 FUTURE CONDITIONS
#+x% STORM NO. = 1 v+ DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM ~ * INCREMENT TOTAL  STORM  *
TIME = RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
(MIN.) an PRECIP  (CFS) * (MIN.) an PRECIP  (CFS) *
* : *
i * *
0. .00 .000 o. * 8s. .04 .005 120, *
5. .03 .000 0. * 90. .04 .005 101,  *
10. .09 .005 1.+ 95. .04 .005 86. *
1s. .14 .019 4+ 100. .04 .005 73. ¢
20. .24 .034 1.+ 105. .04 .005 62. *
25. .41 .096 7.+ 110. .04 .00S 53,
30. .74 .686 137, * 115. .04 .005 46, *
35. 41 .369 246,  * 10. .04 .005 39, *
40, .24 .195 280, * 5. .00 .000 33, o+
45. .18 144 282, * 130. .00 .000 27. o+
50. .15 .110 271, * 135. .00 .000 8. *
55, .12 .081 250, * 140. .00 .000 3.+
60. 2 .081 230, * 145. .00 .000 9. *
65. .12 .081 214, * 150. .00 .000 7.
70. .06 .023 91, * 155, .00 .000 5. o+
75. .06 .023 166,  * 160. .00 .000 4 x
20. .04 .005 142, + 165. .00 .000 3.+
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 1.994 INCHES
VOLUME OF EXCESS PRECIF =  22. ACRE-FEET
PEAK Q = 282. CFS TIME OF PEAK = 45. MIN.
INFILT.= 3.30 IN/HR  DECAY = .00180  FNINF = .50 IN/HR
MAX.PERV.RET.= .50 IN. MAX.IMP.RET.= .08 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.  DEC 1993

BASIN ID: 30 -- BASIN COMMENT:  BASIN #30 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
MDD MDD ™MD (PCD (FT/FD MIND
.13 .51 .24 39.00 .0150 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.094 .371
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIND (MIN) (CFS/SQMD) (CFS) (AF)

9.65 25.00 1994.80 249.35 6.67
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**% NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 8.12)

WIOTH AT 50 = 15. MIN. WIDTH AT 75 ™7 8. MIN. K50 = .35 K75 '= .45

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN.  MAX. IMPERVIOUS RET. = .10 IN. ' = = .

INFILTRATION = 3.10 IN./HR. DECAY = _.00180/SECOND FNINFL = .50, IN. /HR.. e

TIME UNIT ' TIME UNIT, ', TIME UNIT

HYDROGRAPH * HYDROGRAPH .+ ' HYDROGRAPH  * :
* *

0. 0. * 25 .85, * S0, 15,

5. 18, o+ 30. 61 A sso VAl o«

10. 249.  * 35, EE - 8. *

. . 175, 0+ .40, . 3L * 65, .. 0. .*

20. 20, o+ 45, 022 x 0, 0. Lt ‘
1 BASIN ID:' | 30 == BASIN COMMENT:  BASIN #30 FUTIRE CONDITIONS. . ~° "
*x+% STORM NO, = 1 **** DATE OR RETURN PERIOD = moj’YR o

INCREMENT  TOTAL STORM . INCREMENT TOTAL ~ STORM.

* *

TIME  RAINFALL  EXCESS 'HYDROGRAPH * TIME  RAINFALL  EXCESS "HYDROGRAPH * o

(MIN.D (IN) .~ PRECIP ~ (CFS) * 'MIN.D  , (IN)..  PRECIP (CES) - ' *
. ot - : g -
0. . .00 600+ 0.7 = ‘75. . W08 032 89. *
5. ©o.03 .000 0.  * ' 80. . .04 .013 69, \° *
10. TL09 .007 1. * 85. . 047 .013 ° 51, ' *
1s. L .050 9. * . 90. N T .013 36,5 *
20. L2 .087 27. * 95, . <04 .013 27, *
25. T4 .246 68. * - 100. . .04 .013 2200 *
30. C .74 .691 185. * © 105. . .04 L0138 - 19 *
35. N 5 3 .376 286. * 110. .04 .013 - 16. *
40. .24 .204 ¢ 285, * 1115. . .04 .013 - 15, ¢+
45, To.18 153 zso.“' * ~'120. .04 L0137 14, *
50, .15 .118 215, * 125. .00 .000 11 *
55. 12 ,..090 1820 * 130. . 200 ... ..000 . 8 ¥
60. ) .090 155. * 135. ©L00 .000 5 * "
65. .12 .090 136. * 140, ...00. .., . .000 4 *
70, .06 .032 113. * 1450 7 0 00 .. ..000 2 *

S
[T

TOTAL PRECIP. = °3.41 (1-HOUR RAIN = 2.95) ~  'EXECESS PRECIP.'= 2.384" INCHES "
VOLUME OF EXCESS PRECIP = 16. ACRE-FEET N
PEAK Q = 286. CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.10 IN/HR DECAY = .00180 FNINE. =
MAX,PERV.RET.= .40 IN. MAX.IMP.RET.= .10 IN.'

RATIONAL FORMULA C = L70° & o
I= 5.1 INCHES/HOUR
A= . 80.0 ACRES o ‘ R
Q= 287:CFs ) H A
1 U.D.F.C.D. CUHP RUNOFF ANAITYSIS . EXECUTED ON DATE . . .. .. AT TIME | y

CUHPE/PC VERSTON MODIFIED' IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7 Sl
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN' FMG INC.  DEC 1993

BASIN ID: 31 -- BASIN COMMENT: BASIN #31 FUTURE CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID  IMPERVIOUS AREA ~SLOPE UNIT DURATION
D 0D ‘ ™MD o PCD L CFI/FD (MIND
.81 2.10 118 7 20.00 ,0360 5.00
COEFFICIENT" ~ COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
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.110 .310
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIND (CFS/SQMI) (CFs) (AP)

25.24 524.13 426.11 43.36
WIDTH AT 50 = 57. MIN. WIDTH AT 75 = 30. MIN. K50 = .26 K75 = .36
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .50 IN. MAX. IMPERVIOUS RET. = .08 IN.

INFILTRATION = 3.40 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT " TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH  *
* *
* *
0. 0. * 9. 144, *  180. 30, *
5. 75. o+ 95. 132, *+ 185, 8. *
10. 210.  *  100. 21+ 190. 26, *
1s. 330, * 105, 111, *+ 195, 3.  *
20. 404,  * 110, o102, * 200. 21, *
25. 426,  *+ 115, 93. *  205. 0. o+
30. 413,  * 10, 8. * 210, 8. *
35, 379. *  125. 79. * 215, 7. *
40. 342+ 130, 72.  *+  220. 15, o+
45, 316, * 135, 66. *  225. 4.+
50. 293.  *  140. 61. *  230. 13, *
55, 270.  * 145, 56.  *+ 235, n.  *
60. 247.  *  1%0. 51, * 240, 1.+
65. 224, *+ 155, 47.  * 245, 0. *
70. 203. +  160. 43, *+  250. 9. *
75. 187. * 165, .39, o+ 285, 8. *
80. 71, * 170, 3. *  260. 8. *
8s. 157.  * 175, 33, * 265, 0. *
1 BASIN ID: 31 -- BASIN COMMENT: BASIN #31 FUTURE CONDITIONS
“wxke STORM NO. = 1 *%+ DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH
(MIN.) any PRECIP  (CFS)  * (MIN.) an PRECIP  (CFS)
*
*
0. .00 .000 0. * 160. .00 .000 170.
5. .03 .000 0. * 165. .00 .000 156.
10. .09 .007 1.+ 170. .00 .000 143,
15. .14 .026 3.+ 175. .00 .000 131.
20. .24 .045 1. * 180. .00 .000 120.
25. 41 .110 29, o+ 185. .00 .000 110.
30. .74 .687 103, * 190. .00 .000 101.
35. .41 .370 240, * 195. .00 .000 93,
40, .24 .197 396, * 200. .00 .000 8s.
45, .18 .146 529,  * 205. .00 .000 78.
50. .15 112 619, * 210. .00 .000 71.
55. 2 .083 665.  * 215. .00 .000 66.
60. 2 .083 677. * 220. .00 .000 60.
65. 12 .083 671.  * 225. .00 .000 55.
70. .06 .025 659.  * 230. .00 .000 51.
75. .06 .025 638. * 235, .00 .000 46.
80. .04 .007 609.  * 240. .00 .000 43,
8s. .04 .007 573, * 245, .00 .000 39.
90. .04 .007 532, ¢+ 250. .00 .000 36.
95. .04 .007 491, * 255. .00 .000 33,
100. .04 .007 453, o+ 260. .00 .000 30.
105. .04 .007 418,  * 265. .00 .000 28.
110. .04 .007 387, * 270. .00 .000 25.
115. .04 .007 358, * 275. .00 .000 23.
120. .04 .007 332, o+ 280. .00 .000 21.
125, .00 .000 307, * 285. .00 .000 8.
130. .00 .000 283, * 290. .00 .000 2.
135. .00 .000 261,  * 295. .00 .000 8.

B-35

ook ok ok % ok ok ok ok % ok % ok N N A % kA ok Ok k% N



140, .00

240. * 300. .00 .000 6. *
145. .00 220. * 305. .00 .000° ~- 5. *
150. .00 202. * .310.. .00 ...+000 4. *
1s55. .00 185. * "315% 7 FL00 TR L000 3. *

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) “' EXECESS PRECIP. = 2.058" INCHES

VOLUME OF EXCESS PRECIP = 89, ACRE-FEET R ,

PEAK Q = 677. CFS TIME OF PEAK = 60. MIN. ‘ ’

INFILT.= 3.40 IN/HR _ DECAY = .00180 . FNINF = .50 IN/HR . , .

MAX.PERV.RET.= .50 TN. © ' * MAXJIMP.RET:= .08 IN;' = ¢ S T B A
U.D.F.C.D. CUHPD RUNOFF ANALYSIS EXECUTED ON DATE . S AT TIME s

ERRE T P

CUHPE/PC VERSION MODIFIED IN JANUARY 1985 TO WRITE OUT PUT FILE OF STORM HYDROGRAPHS FOR SUBSEQUENT
USE WITH MULTI-PLAN RIVER ROUTING ROUTINES OF HEC- i

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

NO HYDROGRAPH VALUES WERE WRITTEN TO AN OUTPUTFILE FOR THIS RUN OF CUHPD.
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APPENDIX B - UDSWM2 - 10 YR
DESIGN PLAN CONDITIONS

CAUTION STATEMENT

The user is advised to use caution when using flow conveyance element (channels
and pipes) peak flows and hydrographs given in this report. The UDSWM2-PC
model assumes that all adjacent sub-basin flow enters the flow conveyance element
at the sub-basin design point or the downstream end of the element. The flow
conveyance element is simply routing the upstream incoming flow and ignoring the
possibility that additional flow may be entering from the adjacent sub-basin. Due to
this model limitation flow used for channel or pipe design should be increased
appropriately using engineering judgment to reflect incoming sub-basin flow.
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5 6
103 104

1100
1.
1.

300
700

7

.019
.030

8.
32
.017

.0100
.0085

.01
.008
.0085

14
.020
.005
.005
.031

35

148
.005
.005

60

510
.005

.005

8 9
105 106 120 121 122 130

DECEMBER 1993
10 YR STORM
1
.016 .1
.4 3. 7 6.
2.8 1n 3.7 12
10. 10. .075 10.0
.016 .1
1.1 4.0 2.8 5.0
10.2 7.0 12.3 60.
0. 0. .016 3.5
.016 3.5
.016 .1
2.8 19 5.1 24
14.0 35
5. 5. .050 10.0
3. 3. .050 10.0
3. 3. .050 10.0
1.8 37. 4.5 64
4. 4. .025 5.0
4. 4. .050 10.0
4. 4. .050 10.0
2.8 28 4.8 85
3. 3. .050 5.0
5. 5. .063 10.0
5. 5.  .063 10.0
5. 5. .075 10.0
4.5 88 10.5 117
4. 4. .050 5.0
4. 4. .050 5.0
4.5 180 9.0 320
28.0 580
4, 4. .050 10.0
4.0 25 9.0 34
4. 4. .050 10.0
0 1 12 20 21 22 30
200 201 202 203
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i “1 ENVIRONMENTAL PROTECTION ACENCY - STORM WATER MANAGEMENT MODEL - VERSION PC.1

DEVELOPED BY METCALF + EDDY, INC.
UNIVERSITY OF FLORIDA
WATER RESQURCES ENCINEEERS, INC. (SEPTEMBER 1970)

UPDATED BY UNIVERSITY OF FLORIDA (JUNE 1973)
HYDROLOCIC ENGINEERING CENTER, CORPS OF ENGINEERS
MISSOURI RIVER DIVISION, CORPS OF ENGINEERS (SEFTEMBER 1974)
BOYLE ENGINEERING CORPORATION (MARCH 1885, JULY 1985)
OTAPE OR DISK ASSICNMENTS
JINCL) JINCD JINGD JINC4) JINCS) JINCEY JINCED JINCS) JINCS)  JINQIO)
2 1 [¢] 0o 0 0 [} 0 o 0

JOUT(1)  JOUT(2) JOUT(3) JOUT(4) JOUT(S) JOUT(6) JOUT(7) JOUT(8) JOUT(9) JOUT(10)
1 2 0 ] 0 0 [¢] o 0 0

NSCRAT () NSCRAT(2) NSCRAT(3) NSCRAT (4) NSCRAT(5)
3 4 o] 0 0

WATERSHED  PROGRAM CALLED

#%+ ENTRY MADE TO RUNOFF MODEL **+

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DECEMBER 1993
FUTURE HYDROLOGIC AND DESICN PLAN HYDRAULIC CONDITIONS 10 YR STORM

| ONUMBER OF TIME STEPS 50
pN OINTEGRATION TIME INTERVAL (MINUTES), 5.00

25.0 PERCENT OF IMPERVIOUS AREA HAS ZERO DETENTION DEPTH
1

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DECEMBER 1993
FUTURE HYDROLOGIC AND DESIGN PLAN HYDRAULIC CONDITIONS 10 YR STORM

HYDROCRAPHS FROM CUHPE/PC ARE LISTED FOR THE FOLLOWING 15 SUBCATCHMENTS

TIME(HR/MIN) 1 2 3 4 5 6 7 8 9 10
20 21 22 30 31

0 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

o] 5. 0. o. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

o 1lo. 0. 0. 1. 5. 2. 4. 4. 0. 1. 2.
0. 1. 1. 0. 0.

o 15, 10. 10. 7. 21, 12. 24. 15. 3. 5. S.

7. 8. 4. 9. 3. )

o 20. 57. 36. 17. 51. 30, 65, 33. 7. 10. 22.
29. 24, 12. 30. 12.

0 25 148. 94, 46. 1s51. 76, 179. 103. 23. 48. 61.
73. 66. 44, 8s. 38.

0 30, 259. 156. 70. 207. 89. 279, 110. 47. 45, 96.
125. 109. 86. 136. 83.

o 35, 285, 165. 66. 176. 69. 252, 81. 62. 27. 93,
129. 117. 102. 133. 147.

0 40, 250. 145, 55. 133. 49, 193. 38. 64. 17. 78.
. 108. 106, 100. 111, 196.

} o 45, 196. 122. 45. 103. 36. 149, 42, 63. 11. 65.
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50.

S5,

0.

10.

15.

20,

25.

30.

3s.

40.

45.

50.

S5.

10.

1s.

20,

25.

30.

3s.

40.

45.

50.

55.

10,

1s.

20.

89.

155,
73.

126.
60.

105.
52.

92.
45.

83.
41.

7.
37.

71,
32.

65.
27.

57.

23...

50.

2., .

46.
18.

44,
17.

42,
16.

41.
15.

39.
14.

34,
12,

24,
8.

93,

103.
80,

87.
70.

75.
62,

67.
56.

61.
5.

57.
48,
51,
43.

43.

37,

34.
. 31.

28.
26.

25.
21.

22,
18.

21.
16.

20.
15.

18.
13.

15.
11.

94.

38.
85.

T 320

77.

27.
70.

24..
65.°

21.
60.

8.

57.
15.

52,

45,

23.

21,

91.

80.
75.
64,
63.

54,
54,

47,

48,

43,
43.

40,
40. ..

34..

3s.
28,

28..

22,

o 220,

19.

.19,

18.
17.

16.
16.

16.
15.

15.
14,

66.

. 43,

0.
. 39.

36.

117,
93."
78:

69.

. 63

39,
s2.
42.
34.
29.
26.
24.
23.
22.

20.

15,
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1i8."

1s.

11.

a6,

61.

58.

" 54,

51.

49,

. 44,

40.

37.

33.

30.
28.
25,
23.

21.

19,
7.
‘18,

3.,

11.

54.

46,

" 40,

35.

31,

28.

23,

19.

15.
13.

12.

11.

10.

10.




25.

30,

35.

40.

45,

50.

55.

10.

0. 0. 0. 0. 0.
0. 0. 0. 33.
0. 0. o. Q. c.
c. 0. 0. 30.
0. 0. 0. 0. 0.
0. 0. 0. 28.
0. 0. 0. 0. c.
o. 0. 0. 25.
C. 0. 0. 0. 0.
0. 0. 0. 23.
0. 0. 0. 0. 0.
0. 0. 0. 21.
0. 0. 0. 0. 0.
0. 0. 0. 20.
0. 0. 0. 0. 0.
0. 0. 0. 18.
0. 0. 0. 0. 0.
0. 0. 0. 16.
0. 0. 0. 0. 0.
0. 0. 0. 15.

ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC. DECEMBER 1993
FUTURE HYDROLOGIC AND DESIGN PLAN HYDRAULIC CONDITIONS 10 YR STORM

CUTTER
NUMBER

203

11
106
202

10

105
201

12
103

102

200

101
100
122
301

21
121
120

303

31
130
302

GUTTER
CONNECTION

11

106
202
10

105
201

104

103

12
103
102

101
100

122
301
21

121
120
20

31

130
302
30

WIDTH
NOP NP OR DIAM LENGTH
: m (FD
9 2 PIPE .1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .1 2.0 .4 3.0
2.8 11.0 3.7 12.0 4.8 12.0
0 1 CHANNEL 20.0 1100,
0 3 .0 1.
9 2 PIPE W2 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 . .0 .2 1.0 1.1 4.0
10.2 7.0 12.3 60.0 14.5 150.0
0 2 PIPE 3.5 300.
0 2 PIPE 3.5 700.
0 3 .0 1.
7 2 .1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 . .8 8.0 2.8 1.0
14.0 35.0
0 1 CHANNEL 20.0 2800.
0 3 .0 .
Q 1 CHANNEL 25.0 200.
0 1 CHANNEL 30.0 1350.
5 2 PIPE .1 1.
RESERVOIR STORACE IN ACRE-FEET VS SPILLWAY QUTFLOW
.0 .0 . 8.0 1.8 37.0
0 1 CHANNEL 4.0 1300.
0 3 .0 1.
0 1 CHANNEL 20.0 1000.
[¢] 3 .0 1.
[¢] 1 CHANNEL 25.0 2300.
4 2 PIPE .1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 1.2 14.0 2.8 28.0
0 1 CHANNEL 3.0 3s0.
0 1 CHANNEL 35.0 800.
0 3 . .0 1.
0 1 CHANNEL 35.0 3200,
0 3 .0 .
0 1 CHANNEL 20.0 3750.
0 3 .0 1.
6 2 PIPE .1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .5 35.0 4.5 88.0
o] 1 CHANNEL 15.0 2600.
0 3 .0 1.
0 3 .0 1.
0 1 CHANNEL 30.0 700.
7 2 .1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY QUTFLOW
.0 .0 1.0 60.0 4.5 180.0
28.0 580.0
[+] 1 CHANNEL 20.0 2800.
Q 3 .0 1.
6 2 PIPE .1 1.
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INVERT
SLOPE
(FT/FT)

.0100
.7

0240
.0010
.0100

2.8

.0190
.0300
.0010
.1000

5.1

.0170
.0010
.0100
.0085
.0010

4.5
.0100
.0010
.0080
.0010
.0085
.0010

4.8
.0200
.0050
.0010
.0050
.0010
.0310
.0010
.0010

10.5

.0050
.0010
.0010
.0050
.0010

s.0
.0050

.0010
.0010

0. 0.
0. 0.
0. 0.
0. Q.
Q. 0.
o. 0.
0. 0.
0. 0.
0. 0.
0. 0.

SIDE SLOPES
HORIZ TO VERT

L R
.0 .0
6.0 1.3
10.0 10.0
.0 .0
.0 .0
5.0 5.2
.0 .0
.0 .0
.0 .0
.0 .0
24.0 7.5
5.0 5.0
.0 .0
3.0 3.0
3.0 3.0
.0 .0
64.0 7.5
4.0 4.0
.0 .0
4.0 4.0
.0 .0
4.0 4.0
.0 .0
85.0
3.0 3.0
5.0 5.0
.0 0
5.0 5.0
.0 .0
5.0 5.0
. .0
0 .0
117.0 19.5
4.0 4.0
.0 .0
.0 .0
4.0 4.0
.0 .0
320.0 14.5
4.0 4.0
.0 .0
.0 .0

0.
Q.
0.
0.
0.
0.
0.
0.
0.
0.
OVERBANK/SURCHARGE
MANNING DEPTH
N FT
.016 .10
7.0 2.0 8.0
075 20.00 .
.001 10.00
.016 .10
6.0 8.3 7.0
.016 3.50
.016 3.50
.001 10.00
.016 .10
29.0 10.5 32.0
.050 10.00
.001 10.00
.050 10.00
.050 10.00
.001 .10
80.0
.025 5.00
.001 10.00
.050 10.00
.001 10.00
.050 10.00
.001 .10
.050 5.00
.063 10,00
.001 10.00
.063 10.00
.001 10.00
075 10.00
.001 10.00
.001 .10
142.0 24.5 148.0
.050 5.00
.001 10.00
.001 10.00
.050 5.00
.001 .10
430.0 21.0 510.0
.050 10.00
.001 10.00
.001 .10

K

00000 COO0O0OOO0O [+NoNoNoRoRe [eRoRolo e cO0Ooo [=RoNa)

[+ N Rl



0

550.0
10.00

16.0

220.0
.050

12.0
4.0 4.0

34.0

9.0
.0050

25.0
1500,

4.0
20.0

13.0

CHANNEL

.0
1

RESERVOIR STORAGE IN ACRE-FEET VS' SPILLWAY OUTFLOW
1.0

36

.0
0

30 120
OTOTAL NUMBER ‘OF GUTTERS/PIPES,

DECEMBER 1993

FMG INC.

ROBBINSDALE DRAINAGE BASIN DESICN PLAN

10 YR STORM

v

FUTURE HYDROLOGIC AND DESIGN PLAN HYDRAULIC CONDITIONS

ARRANGEMENT OF SUBCATCHMENTS AND GUTTERS/PIPES

TRIBUTARY SUBAREA

D.A.(AO)

TRIBUTARY GUTTER/PIPE

GUTTER

0 1528.3

0

101

0 1415.0

*0

37.1

200

0 1377.9

o]

102

0 1283.2

Y

‘0

103

0 1194.9

0

299.5

0

104

167.7

0

201

120.3

0

10

0 120.3

0

202

10

20.5

203

11

54.4

300

12

895.4

0

120

20

227.8

0

.0

301

21

130.6

0

22

600.3

0

520.3

0

o
[=]
m

30 ¢

303

31

0 1638.4

0

100

0 1528.3

o]

101

0 1377.9

(]

102

0 1283.2

0

12

103

299.5

0

104

167.7

0

105

120.3

0

1

106

895.4

[+]

30

21

120

121 -

295.0

]

20

21

0 227.8

0

21

22

122

600.3

0

30

31

130

200

37.1

167.7

0

105

201

0 120.3

0

106

202

20.5

203 -

54.4

10

300

0 227.8

0

122

301

600.3

0

130

302 ¢

520.3

o]

31

303

DECEMBER 1993

ROBBINSDALE DRAINAGE '‘BASIN DESIGN PLAN
FUTURE HYDROLOGIC AND DESIGN PLAN HYDRAULIC CONDITIONS

FMG INC.

10 YR STORM
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HYDROCRAPHS ARE LISTED FOR THE FOLLOWING 36 CONVEYANCE ELEMENTS

THE UPPER NUMBER IS DISCHARGE IN CFS
THE LOWER NUMBER IS ONE OF THE FOLLOWING CASES:

TIME(HR/MIN)

0 H

o 10.
o 15.
o 20.
0 25,
o 30.
0 3s.

( ) DENOTES DEPTH ABOVE INVERT IN FEET

(S) DENCTES STORAGE IN AC-FT FOR DETENSION DAM. DISCHARGE INCLUDES SPILLWAY OUTFLOW.
(I) DENOTES CUTTER INFLOW IN CFS FROM SPECIFIED INFLOW HYDROGRAPH

(D) DENOTES DISCHARGE IN CFS OIVERTED FROM THIS GUTTER

(0) DENOTES STORAGE IN AC-FT FOR SURCHARGED GUTTER

1 2 3 4 5 6 7 8 9 10
11 12 20 21 22 30 31 100 101 102
103 104 105 106 120 121 122 130 200 201
202 203 300 301 302 303
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
.0¢) 0() .0¢) .0C) .00) 0C¢) .0C) .0¢) .0C) 00)
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
.00 ) 00) .0C) .0¢) K I} .0C) 0¢) .00) .0¢) 00)
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
.0C) .0C) 00D .00) .0¢) .0C) .0C) .0¢) 0(5) .0(S)
0. 0. 0. 0. 0. 0.
.0(S) .0(S) .0(S) L0(S) L0(3) .0(3)
0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
.0C ) .00) L00) 00D -0() L00) -1() 0() .00) 00)
0. 0. 0. 0. 0. 0. 0. 0. o. 5.
.00) .0¢) L0C ) L0C) .00) 00D .00) .0¢) 0C) L0C)
2. 4, 4. 0. 0. 0. 1. 0. 0. 0.
.0() 0C) 00 .0C ) .0¢) .0¢) 0C) .0C) .0(S) .0(S)
0. 0. 0. 0. ' 0. 0.
.0(s) .0(S) .0(S) L0(S) .0(3) L0(S)
0. 0 0 1 1 1. 16 ] 0 0

149.

25.

00) 00 10 T 10y ey e 00) 00) 00)

200 L0C)  .1C) .00 .0 .0C)  w0C)  .0C)  .0¢)  .0C)

. 24, 1s. 3. 7. 7. 9. s. o. 1.
.0() .0¢) .00 .0¢) .0() .00) 00D .00 .0(s) R¢))
0. 1. 2. 0. 1.
.0(s) .0(S) .0() .0(5) .0(S) 008
0. 1. 8. 12. 1. 56. o. o. o.
210) 220D .20 .30 .40) .3¢) .8() 0C) 10O W10
1 6 ] ] 0. o. 58 36 62
oC) 2() 30O Llep) U] 00) -0C) ) o) Llep)
65. 33. 7. 29, 29. 2s. 30. 1. 2.
00D .0C0) .00 .00) 00) 00 L0() .00) L0 .2¢8)
- 1. 5. 8. 2. 3.
-0(S) Be)) L1(5) L1(8) .2() .0(S)
8. 2. 46. 64, 68. 159. 0. 0. 1.
220D .3() .30) .8¢)  1.1() 9C) 1.50) .0() 10D .20)
5. 33. 1. 3. 0. 0. 154, 102. 215.
W00 -3() 7¢) 220D 10D -10) -00) -0C) -0C) -00)
179. 103. 24, 75. 74, 69. 8s. 4, 7.
.00 .0 .0¢) 00D .00) .0() .00 00D -3(s) 7(S)
3. 1. 23. 7. 1.
J1(S) .3(8) -4($ .3¢S) .5(8) .2(s)
58. 6. 157. 196. 209. 274. 1. 1. 1.
.6() 1.0() .6C ) 1.6() 2.0C) 1.7¢) 2.1() 1) .20) 30D
11. 86. 5. 12. 2. 2. 283. 213, 403.
10D 6C) 1.2¢) 3() 30D 10 10D 0C) .00) 00)
280. 111. 48, 132. 130. 121, 137. 8. 1.
.00) .00) 00D 00) 003 .00) .00 00) L7(8) 1.3(8)
4. 18. 39. 14. 29.
«4(S) -5(5) .8(5) .8(8)  1.2(8) .5(8)
188. 11. 316. 352. 340, 263. 3. 2. 3.
1D TN 8- Tq) .8C) 2.3¢) 2.7¢)  2.2¢)  2.0() 210D 3¢ -4C)
20. 131. 30. 5. 7. 367. 354. 528.

12.
210 70> 1.50) -50) 602 -30) 30D 00> -00) 00D

254, 84. 64. 146. 141, 147, 140. 12. 14.



40.

45,

50.

55,

10.

15.

-00)

3.
.8(5)

154.
1.7¢)

514,

38.

1.
126.

498.
.3
40.
.0C)
w0s.

.0C D

.9(¢s)

460.
-10)

40.
-10)

2.

00D

~9¢s)-
a1,
- 300 )

40.
210,

84.

00

.9(3);
390.

40,

-1C)
80,

00D

L9¢s).

368.
7C)

39,

1.0C ). -

28

15, -

141.

61,

34,

7(5) -

17.

-9( de

136,

-5C ).

46.

38.

19.

132.

35.

39.

20!

131.
1

27.

20.

133.

24.

40,

108, -

21,

L0C )

136,

250D

24,

-0()

40,

L2105
21,
: <1C )

141,

-5C)

24.

<00

40.

.1(S)

21.

146
1

-1¢)

60

.0¢)

00)
4. 17.
1.4¢5)  2.1(S)
447, 431,
. 2.8C) 3.00)
A, a8
7¢Y B
68. 138 -
©.0C) 5 0( ) -
56, 20,
2.1(5) - 2.9(S)
505, 421,
3.0¢)  3.0()
31, 62.
b -?( ) 8( ¢
s7. " 132, "
-0(_). <0( )
es. " 23
2.7¢5); 3.6(5):
a6, " 379,

0 2.9C )0 2.80 )
4.7 70,
L2080
66; ° ' 130,

00), 0()
72. " 26
3.3¢5)  4.3(S5)
4s57. 338,
2.8¢ ). 2.7¢ )
s 730
1.2¢ ) 1.0¢ )
63. 131
0C) 0( )
79. 27,
C3.8(S). . 5.A(S):
413, 308.
2.7¢) 2.50)-
0. 73, "
1.4¢)  1.0()
60.  134.
00) 0( )
84. 9.
4.2¢). 6.0(5),
377. " 201,
2.5C)  2.50)
68. 72.
1.4C)  1.0¢)-
s7. 139,
L0C ) 00)
8s. 30.
: 4.5(S), 7.0(S)
351, 282,
2.4¢)  2.40)
75. 69.
1.5¢)  .9¢ )
s5. 143,
W0CY .80
89. 33,
4.7() ., 8. -
334.° 278,
2.4C)  2.4()
A
1.6C).  .8C)

.0¢ )
59.
. 1.0(S)
2.3C)
40
0¢)
" 83. )
1.7¢S);
329.
2

120;
0C)

110,

2.5(8)-

289.
2.0 )

16.
-6C)

114.
.00)

137,
3.2(5):

259,
1.9¢ )-
-6C)
111,
-0C ),

159,
3.9(s)

238,
1.8¢)

23,
112.
177.
227.

25,
114,
189
223,

1.8¢)
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APPENDIX B - UDSWM2 - 100 YR
DESIGN PLAN CONDITIONS

CAUTION STATEMENT

The user is advised to use caution when using flow conveyance element (channels
and pipes) peak flows and hydrographs given in this report. The UDSWM2-PC
model assumes that all adjacent sub-basin flow enters the flow conveyance element
at the sub-basin design point or the downstream end of the element. The flow
conveyance element is simply routing the upstream incoming flow and ignoring the
possibility that additional flow may be entering from the adjacent sub-basin. Due to
this model limitation flow used for channel or pipe design should be increased
appropriately using engineering judgment to reflect incoming sub-basin flow.
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7.0 10.2 7.0 12.3
300 .019 0. 0. .016
700 .030 .016
1.
1. .1 .016
8. 2.8 19 5.1
32 14.0 35
2800 .017 5. s. .050
1.
200 .0100 3. 3. .050
1350 .0085 3. 3. .050
1.
8. 1.8 37. 4.5
1300 .01 4. 4. .025
1.
1000 .008 4. 4. .050
1.
2300 .0085 4, 4. .050
1.
14 2.8 28 4.8
350 .020 3. 3. .050
800 .005 5. 5. .063
1.
3200 .005 5. 5. .063
1.
3750 .031 5. 5. .075
1.
1.
35 4.5 88 10.5
148
2600 .005 4. 4. .050
1.
1.
700 .005 4. 4. .050
1.
60 4.5 180 9.0
510 28.0 580
2800 .005 4. 4. .050
1.
1.
13. 4.0 25 8.0
550.
1500 .005 4. 4, .050

7 8 9 10 11 12
105 106 120 121 122 130

20 21
200 201

.1

10.0

5.0
60.

24
10.0

10.0
10.0

64
5.0
10.0
20.0
8s
5.0
10.0
10.0
10.0
117
5.0
5.0
320
10.0

34

10.0

2 30
202 203
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OTAPE OR

ENVIRONMENTAL PROTECTION

JINCD)
2

DEVELOPED BY

UPDATED BY

JINC2)
1

DISK ASSIGNMENTS

JINGD
0

JOUT(L)  JOUT(2)  JOUT(3)
1 2 o}

WATERSHED

*++ ENTRY MADE TO RUNOFF MODEL ***

NSCRAT(1)
3

PROGRAM CALLED

AGENCY' -~ STORM WATER MANAGEMENT MODEL - VERSION PC.1
METCALF + EDDY, INC.
UNIVERSITY OF FLORIDA

WATER RESOURCES ENGINEEERS, INC. (SEPTEMBER 1970)

UNIVERSITY OF FLORIDA (JUNE 1873)

HYDROLOGIC ENGINEERING CENTER, CORPS OF ENGINEERS

MISSOURI RIVER DIVISION, CORPS OF ENGINEERS (SEPTEMBER 1974)
BOYLE ENGINEERING COiiPORATION (MARCH 1985, ?ULY 1985)

Lid L
.

J0UT(4) " 30UT(S) - IOUT(6) . JOUT(7)  JOUT(8) . JOUTCY)  J0UT(10)
oY o e e e e T 6

NSCRAT(2) .. NSCRAT(3) ] NSCRAT(4) . ._NSCRAT(S)'j .
4 b SR R o I R

v . '

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN  FMG INC. DECEMBER 1993 ¥ T T o
FUTURE HYDROLOGIC AND DESIGN PLAN HYDRAULIC CONDITIONS 100 YR STORM

ONUMBER OF TIME STEPS . , .
OINTECRATION TIME INTERVAL (MINUTES), 5.00 o v

50

25.0 PERCENT OF IMPERVIOUS AREA HAS ZERO DETENTION DEPTH
1

. : s
)

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DECEMBER 1993
FUTURE HYDROLOGIC AND DESIGN PLAN HYDRAULIC CONDITIONS 100 YR STORM

¥ | b

HYDROGRAPHS FROM CUHPE/PC ARE LISTED FOR THE-FOLLOWING 15 SUBCATCHMENTS

TIMECHR/MIN)
0 0.
0 5.
0 10.
0 15.
o 20.
0 25,
o 30.
0 35,
0 40.
0 45,

1
20

259,
457.

2
21

0.
0.

0.
0.

1.
2.

11.
9.

32.
22,

73.
49,

211.
164,

357.
265.

377.
283.

343.

3 4 5 6 7. -8 5
22 {,_\30 it L/u31 a et [ i " CEEE
0. st o, ool Moo, 0. b 0. 0.
0. . o. o. .
0. 0. 0. 0. 0. o. .o,
0. _ o. 0. . _ :
2. 6. 3. 5. 5. Coa, 2.
1. 1. 1.
7. 21, 12, 25, 15. 3. 4.
4 e 3. ‘
15, - 48, 6. - - 58 7 29, 7. 8.
11. 27. 11.
37. 120. 62. 144, 78. 16. 33.
27. 68. 29.
94. 315. 145. 380. 218. 66. 114.
137. 185. 103.
138. 416. 169. 564, 229. 130. 8.
246. 286. 240,
135. 370. 141, 526, 182. 167. 68.
280. 285. 396.
119. 303. 109. 434, 140. 174, 49,

o B-52

JINC4) . JINCS) .. JIN(E). JIN(T JINCB) JINC®) ,JIN(lD)‘V
0 hi e o wotle o P 0'., 3 o . .0 - o “._

i

10

20.

50.

193,
192,

171.



S

50.

55,

10.

1s.

20.

25.

30.

3s5.

40.

45,

50.

ss.

10.

15.

20.

25.

30.

35.

40.

45,

50.

55.

10.

1s.

20.

230.

378.
197.

310.
166.

254,
139.

214,
121.

184,
103.

150.
81.

117.
62.

88.
44,

68.
33.

56.
26.

49.
22.

45.
19.

43,
17.

41.
16.

40.
15.

38.
13,

265.

300.
239.

257.
211.

221.
187.

195.
168.

166.
145,

133.
120.

105.
97.

81.
78.

62.
63.

45,
51.

35.
41,

29,
30.

25.
24,

22,
20.

20.
i7.

17.
14,

12.
10.

282.

103,
271.

88.
250.

75,
230.

66.
214,

S5.
191.

42.
166.

29.
142,

120.

33.
4.
27.

18.

250.

245,
215.

196.
1s2.

161.
155.

140.
136.

110.
113.

80.
89.

56.
69,

38.
51.

29,
36.

23,
27,

19,
22.

17,
19.

16.
16.

15.
15,

13,
14.

11.
11.

529.

84,
619.

63.
665.

48.
677.

42,
671.

32,
659,

23.
638.

16.
6039.

12,
573.

85.

353.

284.

233,

201.

163.

121.

89.

60.

35.

29.

26.

24.

23.

22.

18.

11.

7.

B-53

108.

81.

63.

5S.

39.

28.

18.

12,

174.
171,
164.
156.
146.
133.
119,
107.
g5.
8s.
75.
67.
60.
4.
49,
44,
39.
34.
30.
26.
22.
15.

10.

33.

24,

21.

20,

11.

149.

128,

110.

97.

82,

65.

50.

34.

25.

1s.

1s.

13.

11.

10.



1

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN

25.

30.

35.

40.

45.

50.

55.

10.

0. 0. 0. 0.
0. . 0. 0. 78. |
0. 0. 0. 0. 0.
0. . 0. 0. .71, -
0. 0. 0. 0. 0.
0. 0. 0. 86,
0. 0. 0. 0. o
0. 0. . 0. . .60,
0. 0. o. 0. 0.
o. 0. 0. 55.
0. 0. 0. 0. 0.
0. 0. 0. s1.
0. 0. 0. 0. “o.
0. o, 0. 46.
0. 0. 0. 0. 0.
0. 0. 0. 43.
0. 0. 0. 0. "o,
.o, 0. 0. 39.
0. 0. 0. 0. <o,
0. 0. 0.

FMG INC. DECEMBER 1893

FUTURE HYDROLOGIC AND DESIGN PLAN HYDRAULIC CONDITIONS 100 YR STORM

GUTTER
NUMBER

203

106
202

10

105
201

12
103

102
200

101
100
122
301

21
121
120

303

31
130
302

GUTTER
CONNECTION
11

106
202
10

105
201

104

103

12
103
102

101
100

122
301
21

121
120
20

31

130
302
30

WIDTH, :
NDP NP OR DIAM  LENGTH
R R ) FD) Fm
9 PIPE W1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY, OUTFLOW
.0 .0 .1 2.0 .4 3.0
2.8 11.0 3.7 12.0 4.8 12.0
0 1 . CHANNEL 20.0 1100.
0 : 3 .0 1,
9 2 PIPE W1 1.
RESERVOIR STORAGE IN ACRE-FEET VS, K SPILLWAY OUTFLOW
R AN ] S .2 1:0 1:1 4.0:
10.2 7.0 12.3  60.0 14,5 150.0°
3} 2 . PIPE 3.5 300.
0 2 - PIPE 3.5 700.
0 3 0 1.
L7 . 2 _PIPE | .1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 . 8.0 2.8 19.0
14.0 35.0 )
0 I | " CHANNEL-" 20.0 2800.
0 3 \0 1
2} 1 CHANNEL 25.0 200.
0 1 CHANNEL" 30.0 1350.
5 2 PIPE 1 1
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
o 00 v, Y. .0 . 37.0
0 1 CHANNEL 4.0 1300,
0 3 .0 1.
0 ' 1 CHANNEL 20.0 1000.
[+} 3 .0 1.
0 : 1 CHANNEL 25.0 2300.
4 - 2 PIPE ’ 1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 1.2 14.0 2.8 28.0
0 1 CHANNEL 3.0 350.
0 1 CHANNEL 35.0 800.
0 3 .0 1.
0 1 ' CHANNEL'' 35.0, 3200,
0 3 0 .
0 1 CHANNEL 20.0 3750.
0 3 = 0 1.
6 2 PIPE 3 L
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 . 35.0 4.5 88.0
0 1 CHANNEL 15.0 2600
s} 3 . .0 1.
0 3 - .0 ‘1.
0 1 CHANNEL 30.0 700.
7 . 2 PIPE .1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 1.0 60.0 4.5 180.0
28.0 580.0 }
0 1 CHANNEL 20.0 2800.
0 3 . .
6 2 PIPE .1 1.

B-54

INVERT
SLOPE "
CFT/FD

.0100°

.7
.0240
L0010
.0100

2.8°.

.0190
.0300.
.0010
.1000

5.1

.0170
.0010
.0100
.0085
.0010

4,5
.0100
.0010
.0080
.0010
.0085
.0010
4.8
.0200
.0050
.0010
.0050
.0010
.0310
.0010
.0010

10.5

.0050
.0010
.0010
.0050
.0010

9.0
.0050

.0010
.0010

o.
0. g 0.
0. ® 0.

"o, 0.
0. 0.

“o. " 0.
0. 0.
0. 0.
0. 0.

“o. E 0.

SIDE SLOPES
HORIZ TO VERT

L R
07 .0
6.0 1.3
10.0..10.0
0.0
00 L0
5.0 5.2
.0 .0
0 .0
00 .0
0 .0
24.0 7.5
5.0° 5.0
00 .0
3.0 3.0
3.0 3.0
0.0
64.0 "= 7.5
4.0° 4.0
.0, .0
4,00 4.0
0.0
4.0, 4.0
0 .0
85.0 .
3.0' 3.0
5.0 5.0
.0 .0
5.0° 5.0
0 .0
5.0. 5.0
0 .0
.0 .0
117.0 19.5
4.0 4.0
0 .0
.0 .0
4.0° 4.0
0 .0
320.0 14.5
4.0 4.0
0 .0
0.0

0.
0.
“ ol
0.
o.
0.
0.
e o.
"0,
me 5
" OVERBANK/SURCHARGE
" "MANNING DEPTH K
N (FD)
.016 .10 0
7.0 7 200 8.0
. .075 10.00 0
.001 10.00 0
.016 .10 0
Y 6.0 83 7.0
. .016 3.50 0
.016 3.50 0
~001 10.00 0
.016 . .10 0
20.0 0.5 32,0
.050 10.00 )
.001 10.00 0
.050 10.00 0
050 10.00 0
.001 .10 0
* 80.0 B
‘025 5.00 0
2001 . 10.00 0
1050 10.00 0
.001 10.00 0
050 . 10.00 0
.001 .10 0
© .0s0 5.00 0
.063 10.00 0
.001 10.00 0
.063 10.00 0
.001 10.00 0
2075 10.00 0
~001 10.00 0
.001 10 0
142,0 24.5 148.0
.050 5.00 0
.001 10.00 0
. w001 i0.00 0
050 5.00 0
.001 10 0
430.0 21.0 510.0
.050 10.00 0
.00 10.00 0
.001 .10 0
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mi= m_.nu. M
£ e %
ot

/"‘\\
AN

TN

0 1528.3

0

101

0 1377.9

0

102

0 1283.2

o]

12

103

299.5

[+]

104

167.7

0

105

120.3

0

11

106

895.4

[+}

30

121

120

295.0

0

20

21

121

0 227.8

0

21

22

122

600.3

0

30

31

130

37.1

200

167.7

0

105

201

120.3

0

106

202

20.5

203

54.4

10

300

o 227.8

0

122

301

¢ 600.3

0

130

302

520.3

o]

31

303

100 YR STORM

DECEMBER 1993

FMG INC.

FUTURE HYDROLOGIC AND DESICN PLAN HYDRAULIC CONDITIONS

ROBBINSDALE DRAINAGE BASIN DESICN PLAN

B-85



~ HYDROGRAPHS ARE LISTED FOR THE FOLLOWING 36 CONVEYAN"CE EL'_EMENTS

THE UPPER NUMBER IS DISCHARGE IN CFS
THE LOWER NUMBER IS ONE OF THE FOLLOWING CASES:

TIMECHR/MIN)
-0 5

0 10,
:i 0 15,

0 - 20.

0 25.

0 30.

0 35.

C ) DENOTES DEPTH ABOVE INVERT IN FEET

(S) DENOTES STORAGE IN AC-FT FOR DETENSION DAM. DISCHARGE INCLUDES SPILLWAY OUTFLOW.
(I) DENOTES GUTTER INFLOW IN CFS FROM SPECIFIED INFLOW HYDROGRAPH - :

(D) DENOTES DISCHARGE IN CFS DIVERTED FROM THIS' GUTTER

(0) DENOTES STORAGE IN AC-FT FOR SURCHARGED GUTTER

1 2 3 4 5 6 7 8 9 10

1 12 20 21 22 30 S SERNRRES. (. BEREREE 1.} 102
103 104 105 106 120 121 122 130 200 201
202 2030 300 301 302 303 L

0. 0 . % 0. . ¢ 0. ©  ro. 0. T 0. T 0.

0C)  .C)  .0¢)  .0¢)  .0¢)  .00) 00> .00)  .0C)  .0C )

0. 0. 0. 0. 0. 0. 0. 0. 0.

00D 00) 00D 0C)  S.00) 00) .0() 00) 0C) 0C0)

0. 0. - 0. &  o. 0. ¢ o, 0. . 0. - O © o,
.0C) 0C) 00D 00) 00) 00) 00 .00) .0(S) .0(S)
0. 0. 0. 0. 0. 0.
5.068) - .0(S) ) 0 .008) -0¢s) voou 5
0. 0. 0. = o . 0. ¢ 2. ¢ ‘. 0. 7 0.
.0C) 00) 0() 00) 00) 00) 10D .0¢ ) .00 L0C)
. 0. 0. 0. 0. S N T P
00D LO0) 200D 00)  TLoC) wLoC) LoD o) <00 ) 0(9)
3. L S d. o 1. 2. ¢ 1, 0. 0. -
00) NS TS 00) .00) 00 00) 0C) 00 0.
0. 0. 0. 0. 0. 0. ' )
CL0(8) T .0¢S) .0(s) 0 .0() .0(S)
0. -0 0 1 2. © 1. 17 ) 0 o
0() 0¢) () 1) () () 4C ) o() 0() 1C)
0. o. 1. 0. 0. 0. 0. 12, 1t. 23,
W00 710D 10 0C) 7 .0() 0( ) L0C) .00 0C ) .0C ).
3. 25. 1S, 3. 8. B 9. 8. 0. oo 1.
0() 20C)  .00) 0¢)  .00) 00 00 00 0(S) -1(s)
0. 0. 2. 2. . . ’ ’
008) - .0(S) .0(S) .0(S) .0(8) ©,0(S)
1. 0 1 7 1 1 51 0 0 0

25.
6C) .9C)  .6() 16> 2.1()  L.7¢)  2.4C) .10 200 .30)

A0 0 200 30) 40 80 () .00 () ()

1. 6. 0. 0. 0. 0. 55. 33, 56.
00> 7200 -2() 00> .00 00D -0C) 00) 00D 00)
58. 28. 7. 26. 26. 22. 27. 1. 2.
00 00> .0() 0() .O((_) .0(») 00) 00D .l(;) .2(5)
1. 3. 7. 2. 3.
T .0(S) L108) J1(8) L108) ¢ L2(8) .0(8)
6. 2 37 53. .« 56. 128 0 0 0

200 30 30y O 100> 80> 13C) T TR TE ST

4. 28. 1. 2. 0. 0. 135. 79. 173.

:0¢) .30 6D 1) B{e) JAC) v L00) .00) 0(0) 0C)
123.

144. 73, 16. 62. ©  62. -  s0. 68. 3. 5.
KT T BT BT B T 'S A TS TS B TO RO
2. 10. 19. 6. 9. ) )
W) L2 L 3() L3S 4 (S
6. © 6. .  168. 208. 216. © 347, 1. 1. 1.

11. 87. S. 14, 2., ’ 2. 284, 267, 523.

1¢) 5C) 1.2¢) 3() 4¢) 10D 10¢H D] oC) o¢)
372. .  381. 219. 66. 152. 150. 177. 187. 8. 12.
00D 00) 00 00y 00 200D 00 0¢) 76 1.5¢S)
2. 6. 19. 40. 1a. 28.
L40S) 7 .8(S) B(S) S 1.3(8) o .5(S)
107. 255. 13, 475. 525. 526. s61. 3. 3. 4.
1.4C)  2.20) BC)  2.9() 3.3()  2.8¢)  3.1() 10D 30) 40
2. 23, 194 13. 58. S. .. 8. 544, 612. 540,

-10) 8 1.90) -6() -8C) 30D «4C) -0C) -0C) 00D
719,

568. 232, 133. 264. 259, 323. 293, 16. 19.
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40.

45.

50.

55.

10.

1s.

726.
L00)

.1(5)

40)

00)
L1(S)

50D

L00)
3
-3C0)
W3()
.00)
5(8)

-90)

7¢)
W1C)

30D

1)
.20)
30D
.0( )

1)

1201.
W10

10.

()

1150.
.00

10.
300

4.6()

1.2¢)

444,
.00)

9.
2.2(8)
1167.

58.
1.3¢)

367.
-00)

10.
2.4(9)

1178.
5.1()

64,
1.3¢)

302,
00D

10.
2.6(S)

1100.
4.9()

67.
1.3¢)

00D

10.
2.7(s)

1010.
4.7¢)

68.
1.40)

223,
00D

2.7(S)

943,
4.5¢)

€9,
1.4C)

187.
00D

11,
2.8(S)

906.
4.4C)

70.
1.4()

47.
.8(S)

29.
202

292.
30D

145.
-00)

56.
7(8)

41.
5CD

285.
30

-00)

36.
7(8)

21.
.10

277.
-3¢

187.

-00 D

63.
-4(s)

53.
-6()

284.
30D

87.
00D

66.
9(S)

58.
70O

313.
4C)

69.
00D

68.
L2(8)

61.
70D

378.

2.7¢)

62.

[+
w o

5

61.
-7C)

461,
.00

45,
-00)

70.
.6(S

59.
7¢)

532.
203

00D

38.
2.2(S)

851.
3.9C )

26,
.90

171.
8s.
4.3(5)
1104.
44,
1.1¢)

180.
-00)

98,
6.6(S)

1164.
62.
1.4( )
181.
109.
8.9(S)
1096,
78.
1.6¢ )

‘179.
L00)

119.
11.3(5)

992.
4.2()

93.
173.
00D

125.
13.4(S)

906.
105.
166.
131

15.3¢5)

856.
3.90)

115.
1.8C)

156.
13s.
17.1(s)
834,

123,
2.00)

00D

20.

-8(8)

836.

.20

123.

-30)

285,

26.

708

944,

-5C)

180.

-6()

289.

-00)

30.

.6(8)

890.

217,

-8()

280.

-00)

33.

.6(S)

801.

.10

234,

-8()

288.
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00
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FMG INC. DECEMBER 1993
100 YR STORM

**+ PEAK FLOWS, STAGES AND STORAGES OF GUTTERS ANDJDEfENSION DAMS #+%

CONVEYANCE
ELEMENT

203

11
106
202

303,

PEAK
(CFsS)

11.
11.
181.
70.

- 489,
" 236,

70.
483.
456.

70.

- 503.

144,
232,

1499,

144,
32.
498,
285.
32.
658.
568.
70.
658.
561.
70.
779.
939.

944,

61.
1247,

61.
1164,
1178,
1467.
1231,
1463

STAGE
(FT)

(DIRECT
(DIRECT
a .

(DIRECT

STORAGE TIME
(AC-FT)  (HR/MIN)
2.8 1 10.
125,
FLOW) 0 50:
12.6 1 50.
19.3 1 35,
1 0.
1 50..
1. 45,
FLOW) 0 50.
1 50.
FLOW). 1 40.
21.5 1 40.
FLOW) 0 35.
15.4 1 50.
' 2 0.
10.8 2 55.
1 55.
FLOW) 0 40,
3 5.
FLOW) 1 50.
FLOW) 0 35,
5.6 1 15.
1 55.
0 35.
1 15,
0 45,
FLOW) 0 '40.
] 0 45,
4.0 1 50
FLOW) 0 45,
1 10.
0 s0.
0 55,
FLOW) 0 50,
1 5.
FLOW) ‘10 0.
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1.9C).

00y

0.

1.1(5).

P

SY

75,
1.3C)

00)

388. ° ° 335, e 295.
003 0 .0C) - .0()

97. 5. 0 31,
W0C) « .4(S) . 8.7CS)

i

310 1. 7 10,
By e 70
366. 318. 279.
00y w0y 00
89

. ’ 5. 31,
20 .4(S) 9.6(S)

31, e, 9.
6C) 6C) T7¢)

'350." 301. 264,

0C) ;. 0C) . .0C)

82. " 4. 31.
OC) . A5 9.4(S)

31 9. 9.
6C) . 6C). 70D

" 333, 285, 249,

00> 0C) .. .0C)

75. 41 31,
0C). 3 9.3



99 1463.

ENDPROGRAM  PROCRAM CALLED

(DIRECT FLOW)
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APPENDIX C

EXISTING CONDITION COMPUTER PRINTOUTS

This appendix contains complete existing condition computer printouts. Existing
condition printouts are for existing land use and existing design plan hydraulic conditions.
Printouts for both the CUHPE/PC and UDSWM2 models are included. 10 year and 100

year runs are included.

Note: Computer printouts are dated Dec. 1993 rather than Dec. 1994 due to time lag
between dates of final analysis (Dec. 1993) and City approval (Dec. 1994).



APPENDIX C - CUHPE/PC - 10 YR
EXISTING LAND USE CONDITIONS



\2 ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC.

0110 YR
\70 1 15.0

10 1.86

01 01 BASIN

.172 1.06 0.59 55.0 .012

\70 1 15.0

02 02 BASIN

.177 0.76 0.34 18.0 .024

\711 15.0

03 03 BASIN

.058 0.44 0.22 43.0 .028

\70 1 15.0
.148 0.55
\71 1 15.0
.053 0.42
\70 1 15.0
.206 0.68
\71 115.0
.074 0.46
\70 1 15.0
.156 1.12
\71115.0
.032 0.28
\71 1 15.0

.085 0.51 0.21 02.0 .021

\71115.0
.105 0.59
\70 1 15.0
.152 0.80
\70 1 15.0
.204 0.79
\71115.0

04 04 BASIN

0.21 38.0 .017

05 05 BASIN

0.24 47.0 .012

06 06 BASIN

0.28 35.0 .028

07 07 BASIN

0.17 20.0 .055

08 08 BASIN

0.52 07.0 .054

09 09 BASIN

0.12 15.0 .060

10 10 BASIN
20 20 BASIN

0.30 01.0 .023

21 21 BASIN

0.37 01.0 .036

22 22 BASIN

0.38 01.0 .060

30 30 BASIN

.125 0.51 0.24 01.0 .025

\70 1 15.0

31 31 BASIN

.813 2.10 1.18 04.0 .036

E

oo

#1 EXISTING CONDITIONS
.40 .10 3.0.0018

#2 EXISTING CONDITIONS
.50 .10 3.0.0018

#3 EXISTING CONDITIONS
23.0 .35 .06 3.0.0018
#4 EXISTING CONDITIONS
.35 .06 3.0.0018

#5 EXISTING CONDITIONS
20.0 .35 .08 3.0.0018
#6 EXISTING CONDITIONS
.37 .07 3.0.0018

#7 EXISTING CONDITIONS
14.0 .37 .06 3.5.0018

#8 EXISTING CONDITIONS
.50 .06 3.2.0018

#9 EXISTING CONDITIONS
9.0 .40 .06 3.0.0013

10 EXISTING CONDITIONS
30.0 .40 0.6 3.0.0018
#20 EXISTING CONDITIONS
32.0 .60 .10 3.3,0018
#21 EXISTING CONDITIONS
.60 .10 3.2.0018
#22 EXISTING CONDITIONS
.60 .10 3.3.0018

#30 EXISTING CONDITIONS
30.0 .60 .10 3.1.0018
#31 EXISTING CONDITIONS
.60 .10 3.4.0018

DEC 1993
0.000.000.000.00

o © o o O o o o o

o O O o © ©
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1 U.D.F.C.D. CUHP RUNOFF ANALYSIS . EXECUTED ON'DATE =~ AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.  DEC 1993

BASIN ID: 01 -- BASIN COMMENT:  BASIN #1 EXISTING CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMID MD MDD ) . (PCY - CFT/FD MIN)
.17 1.06 59 55,00 . .0120 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.086 . . 510
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIN) (CFS/SQMI) (CFSy" L

14.40 1645.82 283.08 9.17
WIDTH AT 50 = 18. MIN. WIDTH AT 75 = 9. MIN. 'K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .10 IN. ‘ ’
INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.

TIME UNIT ’ TIME UNIT  * TIME UNIT
HYDROGRAPH  * HYDROGRAPH  * HYDROGRAPH *
* *
* *

0. 0. * 30. 1. * 60, 9. *

5. 65. * 3s. 34, * 65. 1.+

10. 207, * 40. 62. *  70. 0. o+

15. 282,  * 45, 46, * 75. 8. *

20 208, * 50. 34, * 80. 0. *

25. 155, * 55, 25, o+ 0. 0. *

1 BASIN ID: 01 -- BASIN COMMENT: BASIN #1 EXISTING CONDITIONS

*et STORM NO, = 1 *#s* DATE OR RETURN PERIOD = 10 YR

INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM  *
TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
(MIN.) any PRECIP  (CFS) * (MIN.) an PRECIP  (CFS) *
%* *
* *
0. .00 .000 0. * 8s. .04 .018 59,  *
5. .04 .000 0. * 90. .04 .018 51, *
10. .07 .003 0. * 95. .04 .018 43, o+
15. .15 .080 6. * 100. .04 .018 36, o+
20. .28 .146 27. o+ 105. .04 .018 32, ¢+
25. 47 .363 7.+ 110. .04 .018 30. o+
30. .22 .194 146,  * 115. .03 .017 8. o+
35. .10 .080 191, * 120. .02 .013 26, *
40. .08 .057 182, * 5. .00 .000 P
45. .07 .049 157,  * 130. .00 .000 19, o+
50. .06 .039 134, * 135, .00 .000 14, o+
55. .06 .039 114, * 140, .00 .000 0. *
60. .06 .039 98,  * 145. .00 .000 7. o+
65. .06 .039 8. * 150. .00 .000 5.+
70. .06 .039 78. * 155, .00 .000 4, =
75. .06 .039 71+ 160. .00 .000 3.+
80. .05 .026 66.  * 165. .00 .000 2. o+

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = 1.372 INCHES
VOLUME OF EXCESS PRECIP = 13. ACRE-FEET
PEAK Q = 181. CFS TIME OF PEAK = 35. MIN.
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INFILT.= 3.00 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .10 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 02 -- BASIN COMMENT: BASIN #2 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMD ™MD oD (PCD) (FT/FD  (MIN)
.18 .76 .34 18.00 .0240 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.113 .239
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIN) (CFS/SQMI) (CFS) (AF)

11.18 1057.13 _ 187.11 9.44
WIDTH AT 50 = 28. MIN. WIDTH AT 75 = 15. MIN. K50 = .24 K75 = .32
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .50 IN. MAX. IMPERVIOUS RET. = .10 IN.

INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROCRAPH * HYDROGRAPH *
* *
* *
0. 0. * 40. 74, * 80, 0. *
5. 108.  * 45. 63. * 8. 7. *
10. 185, ¢ 50. 54, + 90, 5.+
15. 170. * ss. 46. * 95, 13, *
20. 141+ 60. 39.  *  100. 1.+
25. 125, o+ 65. 33,  *  105. 9. *
30. 105.  * 70. 8.+ 110. 8. *
35, 87. * 75. 4.+ 115, 0. *
1 BASIN ID: 02 -- BASIN COMMENT: BASIN #2 EXISTING CONDITIONS
*exx STORM NO. = 1 **** DATE OR RETURN PERIOD = 10 YR
INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM  +
TIME ~ RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
(MIN.) any PRECIP  (CFS)  * MIN.) an PRECIP  (CFS) *
* *
* *
0. .00 .000 0. * %0. .04 .006 38, o+
5. .04 .000 0. * 95. .04 .006 34, ¢
10. .07 .001 0. * 100. .04 .006 30, o+
15. .15 .026 3.+ 105. .04 .006 7. *
20. .28 .048 0. * 110. .04 .006 24, o+
25. 47 217 37. ¢+ 115. .03 .005 22, o+
30. .22 .178 71 * 120. .02 .004 9. *
35. .10 .064 g7. * 125. .00 .000 7. o+
40. .08 .042 8. * 130. .00 .000 14, o+
45, .07 .034 82. * 135. .00 .000 1.+
50. .06 .024 76. * 140. .00 .000 8. *
55. .06 .024 70. * 145. .00 .000 6. *
60. - .06 .024 64. * 150. .00 .000 5.+
65. .06 .025 60. * 155. .00 .000 4
70. .06 .025 56, * 160. .00 .000 3.+
75. .06 .025 53, * 165. .00 .000 3. ¢+
80. .05 .012 49, * 170. .00 .000 2. »
8s. .04 .006 44, * 175. .00 .000 2.+
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TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) ~~ EXECESS PRECIP. = 815 'INCHES
VOLUME OF EXCESS PRECIP = 8. ACRE-FEET S e
PEAK Q = 87. CFS TIME OF PEAK = 35. MIN. o e '
INFILT.= 3.00 IN/HR DECAY = .00130 FNINF = ...50. IN/HR . P L
MAX.PERV.RET.= .50 IN. MAX.IMP.RET.= .10 IN. ~ v nee et R
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE . . AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN 'FMG INC.  DEC 1993

BASIN ID: 03 -- BASIN COMMENT: BASIN #3 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE . UNIT DURATION
(SQMI) MD ‘ “MID e CFT/FT) * QMIN)
.06 44 .22 43.00 .0280 - 5.00
COEFFICIENT " COEFFICIENT ™~ .

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
092 L © 362
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIN) MIN) (CFS/SQMI) . - (CFS) AP

9.48 23.00 . ., 1993.90 I 115.65 3.09

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 6.73)

v

WIDTH AT 50 = 15. MIN. ~WIDTH AT 75 = 8. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .35 IN; MAX. IMPERVIOUS RET. = .06 IN.

INFILTRATION = 3.00 IN./HR. .  DECAY = .00180/SECOND FNINFL = .50 “IN. /HR,
TIME UNIT ' TIME . UNIT ' OTIME UNIT v
HYDROGRAPH * 'HYDROGRAPH = * HYDROGRAPH  *
* *
* PR * . L , 3 ¥
0. 0. * 20, 550+ 40 Co16r ¢
5. 72. o+ 25, 0. * 45, 1. o+
10. _o1as. . o+ 30. .29, % 50. 8., *
15. © 80, * 35. 21, * 55, .. . 0, *
1 BASIN ID: 03 -- 'BASIN COMMENT:  BASIN #3 EXISTING, CONDITIONS
*xdx STORM NO. = 1 **%» DATE OR RETURN PERIOD = 10 YR
INCREMENT ~TOTAL - STORM®  * INCREMENT TOTAL ©~  STORM = *
TIME  RAINFALL  EXCESS HYDROGRAPH * “TIME  RAINFALL ~ EXCESS HYDROGRAPH *
(MIN.) (IN) *¢ PRECIP  (CFS) * ‘(MIN.) (@AN):  PRECIP ~ (CFS) =+
s . * - IR T *
. ) * : *
0. .00 .000 0. = 70. .06 .034 21, o+
5. .04 .000 0. * 75. .06 © .034 1. *
10. .07 .019 1.0 * 80, 05 7 .022 15, - *
15. . W15 .062 - 7. * 85, 04 014 13, o
20. .28 J14 17, * ©90. 04" 014 .o
25. C.470 371 46, * 95, . .04 .014 9. - *
30. 22 .189 70. * 100. .04 014 8. *
35. .10 .075 66. - * 1 105. 04 014" 8. *
40, .08 .052 55. % +"110. Co.04 014 7.0 %
45. .07 044 45, o+ 115. .03 .013 7.+
50. © .06 .034 38, * 120. 027 L0107 6. *



J/

55. .06 .034 32, * 125. .00 .000
60. .06 .034 27. * 130. - .00 .000
65. .06 .034 24. * 135. .00 .000
TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = 1.262 INCHES
VOLUME OF EXCESS PRECIP = 4. ACRE-FEET
PEAK Q = 70. CFS TIME OF PEAK = 30. MIN.
INFILT.= 3.00 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .06 IN.
RATIONAL FORMULA C = .59
I= 3.4 INCHES/HOUR
A= 37.1 ACRES
Q = 74. CFS
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 04 -- BASIN COMMENT: BASIN #4 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
QMDD MDD MDD PCD (FT/FD MIND)
.15 .55 : .21 38.00 .0170 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.094 .370
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIND (CFS/SQMI) (CFS) (AF)
7.83 2669.73 395.12 7.89
WIDTH AT 50 = 11. MIN. WIDTH AT 75 = 6. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .35 IN.  MAX. IMPERVIOUS RET. = .06 IN.
INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* *
* *
0. 0. * 0. 5. * 40, 9. *
5. 281 * 25, 78.  * 45, ». o+
10. 346. *  30. 4. *+ 50, 8. *
15. 201.  * 35, 31+ 55, 0. *
1 BASIN ID: 04 -- BASIN COMMENT: BASIN #4 EXISTING CONDITIONS
#xxx STORM NO. = 1 *** DATE OR RETURN PERIOD = 10 YR
INCREMENT ~TOTAL ~ STORM  * INCREMENT TOTAL  STORM  *
TIME ~ RAINFALL EXCESS HYDROGRAPH * TIME ~ RAINFALL EXCESS HYDROGRAPH *
(MIN.) any PRECIP  (CFS)  *  (MIN.)  (IN)  PRECIP  (CFS)  *
* *
* *
0. .00 .000 0. * 70. .06 .032 43, =
5. .04 .000 0. * 75. .06 .033 0. *
10. .07 .017 5.+ 80. .05 .020 34, o+
15, .15 .055 21, o+ 8s. .04 .013 8. o+
20. .28 .101 51, o+ %. .04 .013 2. o~
25. .47 .365 181+ 9. .04 .013 8.+
30. .22 .186 207. * 100. .04 .013 8. *
35. .10 .072 76.  * 105, .04 .013 6. *
40. .08 .050 133, * 110. .04 .013 6. o+



45. YA 042 7 103,

* »115, Co.03R .01 .
50. L W06 L0320 80., " * 120. L0200 .009 - ©*
55. .06 .032 64, 0 * "125. © .00 .000° *
60. .06 .032 sS4, * 130. .00 .000 *
65. .06 . ..032 . 47. . * . 15.. . .00,  _ ,,000. LK

TOTAL PRECIP, = 2,15 (1-HOUR RAIN = 1.86) ~~ EXECESS PRECIP. = 1.199
VOLUME OF EXCESS PRECIP = 90 ACRE-FEET -~ -~ = _ ' 757w

PEAK Q = 207. CFS TIME OF PEAK = °30."MIN. '
INFILT.= 3.00 IN/HR DECAY = .00130 FNINF = .50 IN/HR

MAX.PERV.RET.= .35 IN.  MAX.IMP.RET.= .06 IN. NS
1  U.D.F.C.D. CUHP RUNOFF ANALYSIS  EXECUTED ON DATE - AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7 N P
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.. .DEC 1993 . e
BASIN ID: 05 -- BASIN COMMENT: BASIN #5 EXISTING CONDITIONS™ ~' - = = '~ hsls
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
GMD MDD D : (PCTY (FT/FD) MIN) e
'ds I B Y.42 ' ‘ Lol SIS AN .24 FERE SISO 47 00 FUR '.0120 AT s.ouil’ s
& # . Ea oA <
. COEFFICIENT COEFFICIENT
“(REFLECTING TIME TO PEAK) '*(RELATED TO PEAK RATE OF RUNOFF) o
090 : .38 : :

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIND (MIN) (CFS/SQMI) o L CFS) (AF)

8.74 20,00 o 235831 0 ideee - 72,83 0

e v
U

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 7.67) °

DO

WIDTH AT 50 = 13. MIN. WIDTH AT 75 = 7. MIN. K50 = .35 K75 = .45
RAINFALL “LOSSES INPUT W/ BASIN DATA" * i = *
MAX. PERVIOUS RET. = .35 IN.  MAX. IMPERVIOUS RET. = .08 IN.

INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
. e e . .
TIME UNIT ' TIME UNIT TYOTIME UNIT v
HYDROGRAPH * HYDROGRAPH ** %" HYDROGRAPH >
* : * i
*° asi : * s
0. 0. * 2. 50. . * 40, . 11. o+
5. 78. oo 28 BT OTEEE Se Y § FE SR B * ‘
10. 121. * 30. 23. * 0. 0. *
1s. 76. * 35. .16, * 0. *
1 BASIN ID: 05 -- BASIN COMMENT:  BASIN #S EXISTINC CONDITIONS

*+++ STORM NO, = 1 #¥* " DATE OR RETURN PERIOD = 10 YR

1 . [ . ) ' g TN Vi

(et y

INCREMENT  TOTAL STORM INCREMENT  TOTAL STORM

* %*

TIME  RAINFALL  EXCESS HYDROGRAPH * TIME ~ RAINFALL  EXCESS HYDROGRAPH *
MIND  CN) | PRECIP (CFS)  * AN () PRECIP (CFS) - *
R itk o : *

) :_:L.: E * e * S :“ Lk

0. .00 0. * +70. “ .06 .036 16.'"5‘ -
5. .04 0. * 75. C.06 ¢ .036 15, *
10. .07’ 1. *  Ys0. .05 .023- 1, *
15. .15 7. * 85. C.04 .016 12, *
20. .28 - 23" 19. * ©.90. S04 .016° - 10, *
25. .47 376 50 « * <95, CL04 L0167 8. *



Cc-7

30. .22 .1%0 73, * 100. .04 .016 g o+
35. .10 .076 6. * 105. .04 .016 7.
40. .08 .054 53, o+ 110. .04 .016 7. o+
Y 45. .07 .046 2, 115. .03 .014 6. *
L 50. .06 .035 34, o+ 120. .02 .011 6. *
. 55. .06 .036 27, o+ 5. .00 .000 4,
60. .06 .036 23, o+ 130. .00 .000 3.+
65. .06 .036 8. * 135. .00 .000 2. o+
TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86)  EXECESS PRECIP. = 1.304 INCHES
VOLUME OF EXCESS PRECIP = 4. ACRE~FEET
PEAK Q = 73. CFS TIME OF PEAK = 30. MIN.
INFILT.= 3.00 IN/HR  DECAY = .00180  FNINF = .50 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .08 IN.
RATIONAL FORMULA C = .61
I= 3.7 INCHES/HOUR
A= 33,9 ACRES
Q= 75. CFS
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS  EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.  DEC 1993
BASIN ID: 06 -- BASIN COMMENT: BASIN #6 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
sQMD ML ™MD (P (FT/FD) MIND
.21 .68 .28 35.00 .0280 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.096 .358
VR CALCULATED UNIT HYDROGRAPH
R TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIN) (CFS/SQMI) (CFS) (AF)
8.61 2250.25 463.55 10.99
WIDTH AT 50 = 13. MIN. WIDTH AT 75 = 7. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .37 IN.  MAX. IMPERVIOUS RET, = .07 IN.
INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH  * HYDROGRAPH *
* *
* *
0. 0. * 25. 5. *+  so. 7. *
5. 313, * 30. 8. * S5, 1. *
10. 446, * 35, 56. *  60. 8. *
15, 286, * 40. 38, * 65, 0. *
20. 187, * 45. 25, * 0. 0. *
1 BASIN ID: 06 -- BASIN COMMENT: BASIN #6 EXISTING CONDITIONS
+xx+ STORM NO. = 1 **# DATE OR RETURN PERIOD = 10 YR
INCREMENT ~TOTAL  STORM  * INCREMENT TOTAL  STORM  *
TIME ~ RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
MIN.) an PRECIP  (CFS)  * MIN.) (N)  PRECIP  (CFS)  *
* *
* *
_ 0. .00 .000 0. * 75. .06 .031 59, *
5. .04 .000 0. * 80. .05 .019 52, *
J 10. .07 .012 4, x 8s. .04 .012 0.



1s. P L3 .051

* 0. .04 .012 32. ¥
20. © .28 .093 * 95. .04 012 27, ¢
25. 47 .348 o 1100. .04 .012 4. x
30. S22 .185 Cx -105. " .04 012 2. o
35, CL10 0717 * -110. .04 .012 21, o+ ’
40, .08~ .049 o -135. ©.03 . .011 0. * .
45, - .07 041 * -120. .02 7 .008 18, * :
50. © .06 031 4 * 125. © .00 L0000 - 14, '
55. .06 .031 * 130. .00 .000 3., *
60. .06 .031 * 135, .00 . .000 6.  *
85. .06 031 * L 140, 200 £000 4, *
70. .06 .031 * 145. .00 .000 2. o+

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = 1.144 INCHES®
VOLUME OF EXCESS PRECIP = 13. ACRE-FEET
PEAK Q = 251. CFS TIME OF PEAK = 30. MIN. L
INFILT.= 3.00 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .37 IN. MAX.IMP.RET.= .07 IN. : :
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE R AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 07 -- BASIN COMMENT:  BASIN #7 EXISTING CQNDITIONS ) ‘
AREA OF BASIN LENGTH OF BASIN DIST TO CENTRCID IMPERVIOUS AREA SLOPE = UNIT DURATION
(SQMI) , ™MD ™MD . (PCD (Fl'/ FT) MIND
.07 ) ' .46 K .17 . ‘20.00 .0;50 5.00
COEFFICIENf COEFFICiENT

(REFLECTING TIME TO PEAX) - (RELATED TO PEAK RATE OF RUNOFF) ‘
.110 .217
CALCULATED UNIT HYDROCKAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK_ RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIN) TQMIN) T (CFS/SQMIY - - ~o- - (CFS) ‘ Gl

4.81 14.00 3596.16 266.12 3.95

**% NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME 0F CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= "6.41) °°
WIDTH AT 50 = 8. MIN: WIDTH AT 75 = 4. MIN. K50 = .35 K75 = .47
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .37 IN.  MAX. IMPERVIOUS RET. = .06 IN.

INFILTRATION = 3.50 IN./HR.  DECAY = ' ,00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH  *
* T *
* . : *
0. 0. * 5. -~ 76, * 30. RS & T
5. 266, * 20. 42, = 35. 0. *
10. 139. * . 24, * 0. 0. =
1 BASIN ID: 07 -- BASIN COMMENT: BASIN #7 EXISTING CONDITIONS
*#%* STORM NO. = 1 **%*  -DATE OR RETURN PERIOD = 10 YR

S

INCREMENT  TOTAL STORM
TIME RAINFALL  EXCESS HYDROGRAPH
(MIN.D and - PRECIP - (CFS)

INCREMENT TOTAL  STORM
TIME  RAINFALL EXCESS HYDROGRAPH
MIN.)  (IN) . PRECIP  (CFS) '

* o * * *
* & * * %

C-8



0. .00 .000 0. * 65. .06 .025 15. *
5. .04 .000 0. * 70. .06 .025 14. *
10. .07 .009 2. * 75. .06 .026 14. *
15. .15 .029 9. * 80. .05 .013 11. *
20. .28 .053 19. * 85. .04 .007 7. *
25. .47 .310 92. * 90. .04 .007 6. *
30. .22 .177 96. * 95. .04 .007 5. *
35. .10 .064 68. * 100. .04 .007 4. *
40. .08 .042 48. * 105. .04 .007 4. *
45. .07 .03§ 35. * 110. .04 .007 4, *
50. .06 .024 25. * 115. .03 .006 4. *
55. .06 .025 18. * 120. .02 .005 3. *
60. .06 .025 15. * 125. .00 .000 2. *
TOTAL PRECIP. = 2,15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = .933 INCHES

VOLUME OF EXCESS PRECIP = 4. ACRE-FEET
PEAK Q = 96. CFS TIME OF PEAK = 30. MIN.
INFILT.= 3.50 IN/HR DECAY = .00130 FNINF = .50 IN/HR
MAX.PERV.RET.= .37 IN. MAX.IMP.RET.= .06 IN.
RATIONAL FORMULA C = .43
I-= 4.4 INCHES/HOUR
A= 47.4 ACRES
Q= 89. CFs
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993
BASIN ID: 08 -- BASIN COMMENT:  BASIN #8 EXISTING CONDITIONS
AREA OF BASIN ' LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
QD MDD MDD (G ap] (FT/FD MIN)
.16 1.12 .52 7.00 .0540 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.137 .228
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT ‘HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) (CFs) (AF)
15.28 684.32 106.75 8.32
WIDTH AT 50 = 44. MIN. WIDTH AT 75 = 23. MIN. K50 = .21 K75 = .28
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .50 IN.
INFILTRATION = 3.20 IN./HR.

MAX. IMPERVIOUS RET. = .06 IN.
DECAY = .00180/SECOND FNINFL = .50 IN./HR.

TIME UNIT J TIME UNIT ' TIME UNIT '
HYDROCRAPH  * HYDROGRAPH  * HYDROGRAPH *

* *

* %*
0. 0. * 55. 49.  * 10, 7. o+
5. 40. * 60. 44, * 115, 6. ¢
10. 9. * 65. 40. * 10, 4.+
15. 107. * 70. 36. * 125, 3.+
20. 98. * 75. 3. o+ 130, R, o+
25, 8. * 8. 30, *+ 135, 1.+
30. 77.  *  8s. 7. * 0. 0.
35, 75. o+ 90. 25,  * s, 9. *
40, 68. * 95. 23. * 150. 8. *
45, 61. *  100. 21, *+ 155, 0. *
50. 53. * 105, 9. * 0. 0. *
BASIN ID: 08 -- BASIN COMMENT: BASIN #8 EXISTING CONDITIONS



¢

*kxt STORM NO..= 1 #%** ' ' DATE OR RETURN PERIOD = 10 YR

INCREMENT TOTAL * STORM . - INCREMENT. TOTAL =~ STORM |

* *
TIME RAINFALL  EXCESS '~ HYDROGRAPH * 'TIME  RAINFALL’ EXCESS HYDROGRAFH * ;
MIND (IN)"" PRECIP. = (CFS) ;. * MIN.) SN " PRECIP. '~ (CFS) ' *
. - B : &« . = g ) . ! L ..:,. *
0. . .00 .000 0. * 100. . .04 7 .002 26..  * .
5. L .04 .000 0.5, * " 105. . .04 .002, 24, *
10. .07 L0037 0..7" * 110. .04 .002 2.0 *
15. _ .15, .010, 1.0 % 115, . 203 . .002 20. ;. *
20, .28 .019° " 2.7 % *120. .02 L0027 19,7 *
25, .47 .179 10. * 125, .00 .000 17. *
30. .22 .173 26. * 130. .00 .. .000. 16. *
35. .10 .059 40. * 135. 00 L0000 L 4, Lk
40. .08 .037 45, * -~ 140, .00, . ...000 13,
45, .07 .030 45. . * 145, . .00° . ,000 L1z, *
50. .06 .019 44, = 450, .00 0,000 0 11, *
55. .06 .020 43, * "T155. 0 T .00 T 000 "10. *
60. .06 .020 42, * 160. .00, .000 9. *
65, .06 ".020 41, * 165. ~.00 . .000 8§, ¥
70. .06 .020 39. * 170. »7.00 7 000 7. *
75. .06 .020 37. * 175. ©.00 .000 5. *
80. .05 .008 . 36. * 130. . .00 . +000° .7, 3. %
8s. .04 .002 ¢ 34, * ' 185, © .00 000t 3, x
90, .04 .002 31, * 190. .00 2000, 2. L *
9s. .04 .002 28. * 195, oo '.ooo EEE S

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1,86) EXECESS PRECIP. = . .655 INCHES, . = . .

VOLUME OF EXCESS PRECIP = 5. ACRE-FEET I v I

PEAK Q = 45. CFS TIME OF PEAK = 40. MIN.

INFILT.= 3.20 IN/HR  DECAY = .00180 ~ FNINF = .50 IN/HR . . .

MAX.PERV.RET.= .50 IN. '~ MAX.IMP.RET.= .06 IN. o BT
U.D.F.C.D. CUHP RUNOFF ANALYSIS .. EXECUTED ON DATE ... AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC. DEC 1993

BASIN ID: 09 -- BASIN COMMENT: BASIN #9 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS'AREA "'SLOPE UNIT DURATION
SMD ™MD MDD L e GT/FD L (I
.03 .28 12 15.00 .0600 5.00
COEFFICIENT * ‘COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.118 178
CALCULATED UNIT HYDROGRAPH

\-

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIN) MIN) (CFS/SQMI) (CFs) (AF)

3.87 9.00 4990.38 159.69 1.71

*+* NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING, THE ONE COMPUTED BY CUHPD (TP= 5.22)
WIDTH AT 50 = 6. MIN. WIDTH AT 75 = 3. MIN. KSO = .35 K75'= .45 ‘
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .40 IN.  MAX. IMPERVIOUS RET. = .06 IN. - -

INFILTRATION = 3.00 IN./HR. DECAY = ._00180/SECON[) FNINFL = .50 IN./HIt{.
TIME UNIT ' TIME UNIT ' TIME UNIT !
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *

C-10



* *
* *
0. 0. *  10. s6.  *+  20. 1. o+
- 5. 141+ 15, 25,  * 25, 0. *
i 1 BASIN ID: 09 -- BASIN COMMENT: BASIN #9 EXISTING CONDITIONS
*xwe STORM NO. = 1 *++ DATE OR RETURN PERIOD = 10 YR

INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM  *
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
MIN.) an PRECIP  (CFS) * (MIN.) am PRECIP  (CFS)  *
* *
* *
0. .00 .000 0. * 45. .07 .033 1. *
5. .04 .000 0. * 50. .06 .023 7. 0+
10. .07 .007 1. ¢+ 55. .06 .023 6. *
15. .15 .022 3.+ 60. .06 .023 6. *
20. .28 .040 7.+ 65. .06 .023 5.+
25. 47 .294 M, * 70. .06 .024 5. *
30. .22 .177 43, * 75. .06 .024 5.+
35, .10 .063 7. ¢ 80. .05 .011 4, *
40. .08 .041 7. ¢+ 8s. .04 .005 P
TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86)  EXECESS PRECIP. = .864 INCHES

VOLUME OF EXCESS PRECIP =
PEAK Q = 44, CFS
INFILT.= 3.00 IN/HR
MAX.PERV.RET.= .40 IN.

1. ACRE-FEET

TIME OF PEAK = 25. MIN.
DECAY = ,00130 FNINF =
MAX.IMP.RET.= .06 IN.

.50 IN/HR

RATIONAL FORMULA C = .40

= 5.2 INCHES/HOUR
= 20.5 ACRES

= 43. CFS

1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE

OoP»H

AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN. ID: 10 -~ BASIN COMMENT: BASIN 10 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SMD MDD MDD D (FT/FD> MIND)
.09 .51 .21 2.00 .0210 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TC PEAK)  (RELATED TO PEAK RATE OF RUNOFF)

.156 .231
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) MIND (CFS/SQMI) (CFS) (AF)

8.14 30.00 1570.61 133.50 4.53

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 10.57)

WIDTH AT 50 = 19. MIN. WIDTH AT 75 = 10. MIN. K50 = .26 K75 = .35

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX, PERVIOUS RET. = .40 IN.
INFILTRATION = 3.00 IN./HR.

MAX. IMPERVIOUS RET. = .60 IN.

DECAY = .00180/SECOND FNINFL = .50 IN./HR.

UNIT ' UNIT ' UNIT '
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HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* *
. Jh . * fﬁ! e )
0. 0. * V25 59, * 50.° ., 18, %
5. 107. LR LU SRR |- R L3 FEEEE R | R S ‘
10. 128. * 3s, 37. * 60. 1, *
15. 98, * 40. 29. 65.,,‘“_,/ .9, A
20. 77. * 45. S PRI S O ERIES oy * o=

1 BASIN ID: 10 -- BASIN COMMENT: BASIN 10 EXIST.[NG CONDIT.[ONS

L H % IR
PO N e 7 ey b,

| kkak STORM NO. '= 1 whws s ‘DI:\TE OR RETURN PERIDD = 10 YR B v . Y

INCREMENT ~ TOTAL  STORM * INCREMENT TOTAL  STORM  *
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME ~ RAINFALL  EXCESS HYDROGRAPH *
(MIN.) (IN) ¢ PRECIP  (CFS) '~ * QMIN.) Nei)) PRECIP - (CFS) *
et . . RIS ) . *
. I3 * . L = 3 *
0. .00 - .000 " - 0. ' * " 60. .06 - .018 *
5. C .04 .000 0. ' * ‘65, .06 L018 - Lo
10. T 07 .000" 0.« * - 70. 067 018 - - * -
15. .15 .000 0. - * 75. L0600 L0197 Sk :
20. ¥ .28 .000 - 0.-0: * £0. © .08t L0067 17, “U. *
25. .47 .270 29, o+ 85. .04 .001 14, O+
30. .22 .172 83, % 9. 204 .001 9. . .*
35. L0 - 057 ¢ T BEL e 95. -~ .04: - Te01ton 7 6 ¥
40. .08 .036 49,  * L2000 v L04F 00T s gy E
45. .07 .028 42, * L dos. - .04 0 001 0 3 o
50. .06 .017 3657+ 110: 04 001 o T2y
55. .06 .018 31. * 115: .03 L0012, kD

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) - - EXECESS PRECIP. = .682 INCHES
VOLUME OF EXCESS PRECIP = 3. ACRE-FEET : v =
PEAK Q = 55, CF§ TIME OF PEAK = 35. MIN. :

INFILT.= 3.00 IN/HR- - ‘DECAY = .00180 FNINF =2}
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .60 IN.

IN/HR 0o

RATIONAL FORMULA C = .32 ‘ _ o v | o
I= 2.9 INCHES/HOUR , A : o
A= 54.4 ACRES , ‘ L
Q= 50. CFS~ - T S OIS B 11
U.D.F.C.D. CUHP RUNOFF ANALYSIS  EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER-'SELECTED FOR -THIS-BASIN IS -7+ -

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 20 -- BASIN com&NT- - BASIN: #zo EXISTING conomons ;
AREA OF BASIN LENGTH oF BASIN DIST T0 csmcm IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMI) MI) QI PCD CFT/FD MIN)
.10 .59 .30 S 1.000 ¢ L0230, 5.00

COEFFICIENT =~ v COEFFICTENT 71" SRR v
(REFLECTING TIME-TO PEAK)  (RELATED TO PEAK RATE OF RUNGFE) e

159 SUt244
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK' 'TIME OF CONCENTRATION PEAK RATE OF : KUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIND (MIN) O H(CFS/SOMIY. v - (CF5). : - (AF)

8.63 32.00 ,1531.03 L 160.76 5.60

for

*%* NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER
REPLACING THE ONE COMPUTED BY CUHPD (TP= 12 79) |

L

iy B CARY <€

WIDTH AT 50 = 20, MIN. WIDTH AT 75 = 10. MIN. K50 = .26 K75 = .36
RAINFALL LOSSES INPUT W/ BASIN DATA

C-12



MAX. PERVIOUS RET. = .60 IN.  MAX. IMPERVIOUS RET. = .10 IN.
INFILTRATION = 3.30 IN./HR. DECAY = .00180,/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH  *
* *
* *
0. 0. * 30, 58.  * 60, U, o+
5. 1. * 35. 45,  * 65. 1.
10. 157, ¢+ 40, 36, * 70. 9. *
15. 21 ¢ 45. 8. * 75. 0. *
20. 96. * 50. 2. o+ 0. 0. *
25. 73, o+ ss. 18, * 0. 0. *
BASIN ID: 20 -- BASIN COMMENT: BASIN #20 EXISTING CONDITIONS
*kxx STORM NO. = 1 *tex DATE OR RETURN PERIOD = 10 YR
INCREMENT ~ TOTAL STORM * INCREMENT  TOTAL STORM *
TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
MIN.) an PRECIP  (CFS) * (MIN.) an PRECIP  (CFS) *
* *
* *
0. .00 .000 0. * 60. .06 .018 25, o+
5. .04 .000 0. * 65. .06 .018 23, ¢+
10. .07 .000 0. * 70. .06 .018 21, ¢+
1s. .15 .001 0. * 75. .06 .018 0. *
20. .28 .003 1.+ 80. .05 .005 8. *
25, .47 .059 8. o+ 8s. .04 .000 ., o+
30. .22 .170 0. o+ 9. .04 .000 1, o+
35. .10 .056 . 41, + 95. .04 .000 8. *
40. .08 .035 40. o+ 100. .04 .000 5.+
45. .07 .027 36, * 105. .04 .000 4, *
50. .06 .017 2. o+ 110. .04 .000 3. o+
s5. .06 .017 8. ¢+ 115, .03 .000 2. *
TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = .465 INCHES
VOLUME OF EXCESS PRECIP = 3. ACRE-FEET
PEAK Q = 41. CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.30 IN/HR  DECAY = .00180  FNINF = .50 IN/HR
MAX.PERV.RET.= .60 IN. MAX.IMP.RET.= .10 IN.
RATIONAL FORMULA C = .22
I= 2.8 INCHES/HOUR
A= 67.2 ACRES
= 41, CFS
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.  DEC 1993

BASIN ID: 21 -- BASIN COMMENT:  BASIN #21 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(MDD (FCD) (FI/FD (MIND
.15 .80 .37 1.00 .0360 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)

.159

.258

CALCULATED UNIT HYDROGRAPH

(RELATED TO PEAK RATE OF RUNOFF)

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF

MIND
14.33
WIDTH AT 50 =

(CFS/SQMID (CFS) (AF)
838.07 127.39 3.11
36. MIN. WIDTH AT 75 = 19. MIN. K50 = .24 K75 = .33
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RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .60 IN.  MAX. IMPERVIOUS RET. = .10 IN.

INFILTRATION = 3.20 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* . * P
* *
0. 0. * U 457 58. * 90" 19, o+
5. 53. * 550y $2: * 795 17, o+
10. 112. * 55, 46. * © 100, 15, *
15. 127. * 60. 40, * 105, 3. %
20. 113, * 65. 36, % - 110, ¢ 12, *h
25. 97. * 70. 31. * 115, 10. *
30. 29, * 75. 28, * 10, 9, * .
35. 78. * 80, 25,7 e 125, 8. * ‘
40. 67. * 8s. 22. * 130, 0. *
1 BASIN ID: 21 -- BASIN COMMENT: = BASIN #21 EXISTING CONDITIONS
*xk% STORM NO. = 17+ *wws DATE OR RETURN PERIOD = 10 YR '~ v
INCREMENT - TOTAL -~ STORM * - INCREMENT  TOTAL® ~ STORM - *
TIME  RAINFALL: EXCESS ‘< HYDROGRAPH * -TIME  RAINFALL  EXCESS‘ HYDROGRAPH - *
(MIN.) (IN) - PRECIP - (CFS) * MIN.) QN PRECIP (CFS) %
% i ; )
“ : s * " ' [ "
0. 7,00 .000 - 0. * 85, T .04 .000 26, - ¥
5. .04 .000 0. * -90. © .04 .000 23, *
10. .07 - .000 - 0. * 95s. .04~ .000° 20. *
15. .15 . .001 0. * 100. .04 .000 18, - *
20. .28 .003: 0. * 105. .04 .000 16, - *
25. * .47 .063 4, * 110, .04 .000 14, - *
30. .22 .170 17,07 * 115, .03 .000 12, -+
35. .10 .056 31. * 120. .02 .000 1. *
40. .08 .035 7. * 125. .00 .000 10. *
45, L0770 ©,027 0 - 38, * 130. .00 - 000 9. *
50. .06 .017 37. * 135. .00. . ..000 - 8. *
55. .06 .017 36. * 140. .00 ©.000 7. *
60. .06 .018 34, % 15 .00 .000 6:  *:
65. .06 .018 32. * 150 .00 .000 5. *
70. .06 .018 31. * 155. .00 .000 3. *
75. .06 .018 30. * 160. .00 - L000° 2, ox
80. .05 .005 28. * 165. .00 .000 2. *
TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = .470° TINCHES
VOLUME OF EXCESS PRECIP = 4. ACRE-FEET
PEAK Q = 38. CFS TIME OF PEAK = 45. MIN. e
INFILT.= 3.20 IN/HR  DECAY = .00180  FNINF = .50 IN/HR o
MAX.PERV.RET.= .60 IN. MAX.IMP.RET.= .10 IN. = o0 <o) fnn soiiimain sl
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE - AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS: 7% R T

ROBBINSDALE: DRAINAGE BASIN DESIGN PLAN ' FMG INC. DEC 1993

BASIN ID: " 22 -- ‘BASIN COMMENT: = BASIN #22 EXISTING CONDITIONS ‘'
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMID MDD - MDD (PCT © (FT/FD) MIN)
.20 .79 .38 1.00 .0600 5.00
COEFFICIENT COEFFICIENT & :

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF
159 . 270
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIND (CFS/sQMDD (CFS) (AF)

C-14



13.04 983.45 200.62 10.88
WIDTH AT 50 = 31. MIN. WIDTH AT 75 = 16. MIN. K50 = .26 K75 = .35
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .60 IN. MAX. IMPERVIOUS RET. = .10 IN.

INFILTRATION = 3.30 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ’ TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH  *
* *
* *

0. 0. * 45. 75. o+ 90. 9. *

5. 95,  * 50. 65. * 95, 6. o+

10. 187, * 55. 55.  *+  100. 1.+

15. 196.  * 60. 48, *+  105. 2. o+

20. 6.  * 65. 41,  *+ 110, 0.+

25. 44, * 70. 35, * 115, 9, *

30. 4.+ 75. 30. *+ 120, 7. o+

35, 103.  * 80. 26, *+ 125, 0. *

40. 83. * 8s. 22, o+ 0. 0. *

1 BASIN ID: 22 -- BASIN COMMENT: BASIN #22 EXISTING CONDITIONS
*ews STORM NO. = 1 **** - DATE OR RETURN PERIOD = 10 YR

INCREMENT  TOTAL STORM ~ * INCREMENT  TOTAL STORM  *
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME ~ RAINFALL  EXCESS HYDROGRAPH *
MIN.) any PRECIP  (CFS) * (MIN.) an PRECIP  (CFS) *
% *
* *
0. .00 .000 0. * 8s. .04 .000 4.+
5. .04 .000 0. * 90. .04 .000 9.
10. .07 .000 0. * 95. .04 .000 25. *
) 1s. .15 ©.001 0. * 100. .04 .000 21+
N 20. .28 .003 1.+ 105. .04 .000 8.
. 25, .47 .059 6. * 110. .04 .000 6. *
- 30. .22 .170 8. o+ 115. .03 .000 ., *
35. .10 .056 49. * 120. .02 .000 2.
40. .08 .035 58, | * 125. .00 .000 0.
45. .07 .027 57. -+ 130. .00 .000 9. *
50. .06 .017 55, .+ 135. .00 .000 7.+
55. .06 .017 51, * 140, .00 .000 6. *
60. .06 .018 8.+ 145. .00 .000 5.+
65. .06 .018 45, =+ 150. .00 .000 3. »
70. .06 .018 T 155. .00 .000 2. o+
75. .06 .018 4. 160. .00 .000 2. ¢+
80. .05 .005 8.+ 165. .00 .000 .+

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = .465 INCHES
VOLUME OF EXCESS PRECIP = 5. ACRE-FEET
PEAK Q = 58. CFS TIME OF PEAK = 40. MIN.
INFILT.= 3.30 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .60 IN. MAX.IMP.RET.= .10 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC. DEC 1993

BASIN ID: 30 -- BASIN COMMENT:  BASIN #30 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
sQMD MDD MDD (PCT CFT/FD QI
.13 .51 .24 1.00 .0250 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
j .159 .251
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CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION. PEAK-RATE OF RUNOFF " UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIN) MIN) (CFS/SQMI) (CFS)

8.24 30.00 1676.58 209.57 . 6.67

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 10.95)
WIDTH AT 50 = 18, MIN. WIDTH AT 75 = 9. MIN. K50 = .28 K75 = .38
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .60 IN. MAX. IMPERVIOUS RET. = .10 IN.

INFILTRATION = 3.10 IN./HR. DECAY = .00180/SECOND FNINFL = .50-IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT . *
HYDROGRAPH * * " HYDROGRAPH * : HYDROGRAPH *
& R : ‘
* *
0. 0. * 30. 65. * 60. 13. *
5. 165. * 35. 50. * 65. " 10. *
10. 201, * 40. 38. * 70. 8. *
1s. 150. * 45, 29. o+ 75. 0. *
20. 114, o+ 0. T N 0. SR N
2s. 85. *+ . 55. 7. o+ 0. 0. *
1 BASIN ID: -30 ‘-~ BASIN COMMENT: . BASIN #30 EXISTING CONDITIONS. .
#%++ STORM NO. = 1 **** ~ DATE OR RETURN PERIOD = 10 YR , 3 3
INCREMENT TOTAL  STORM = * INCREMENT TOTAL  STORM &= *
TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN)  PRECIP  (CFS) . *  (MIN.)  (IN)  PRECIP  (CFS)  *
Co * - y D™
%* N E 3
0. .00 .000 0. * 60. .06 .018 30, *
s, .04 -000 0. * .65, - .06  .018 7. o+
10. w07 -000 0. * 70, .06  .018 25, . *
15. .15 001 0. * 75. .06 .018 23. *
20. .28 .003 1. * 80. .05 .005 20. *
25, a7 -067 2. % 8. - .04~  .000 6. * ‘
30. S22 171 42, * ~90. .04 .000 12. *
35, 10 2056 54, o+ 95. .04 ©  .000. 9. *
10. .08 -035 51+ 100, -04 -000 . . 6. *
45. .07 .027 a5, x 105, -04 -000 4 *
50. .06 -017 39, o+ 110. .04 -000 3.+
55. .06 .018 - 34, 0 * 115.° ‘ '.03. . 000 2. *

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS. PRECIP. = .475 INCHES
VOLUME OF EXCESS PRECIP = 3. ACRE-FEET . ‘

PEAK Q = 54. CES . TIME OF PEAK = 35. MIN. . . .-

INFILT.= 3.10 IN/HR DECAY = .00180 FNINF = .50 IN/HR

MAX.PERV.RET.= .60 IN. MAX.IMP.RET.= .10 IN. '

RATIONAL FORMULA C = .22 ’
I= 2.9 INCHES/HOUR
A= 80.0 ACRES
Q= 51. CFS

1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY"iSSS
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN - FMG INC. DEC 1993

BASIN ID: 31 -- BASIN COMMENT: . BASIN #31 EXISTING CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO:CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
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R

(MDD MD MDD D (FT/FD)
.81 2.10 1.18 4.00 .0360
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.148 .309
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF

MIND (CFS/SQMI) (CFS)
33.02 388.79 316.09 43.36
WIDTH AT 50 = 77. MIN. WIDTH AT 75 = 40. MIN. K50 = .26 K75 = .35

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .60 IN. MAX. IMPERVIOUS RET. = .10 IN.

INFILTRATION = 3.40 IN./HR. DECAY = .00180/SECOND FNINFL = .50
TIME UNIT " TIME UNIT J TIME UNIT
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH  *
* *
* *
0. 0. * 115, 16. *  230. 7.+
5. 36, * 120, 109. * 235, 26, *
10. 107,  * 125, 102. * 240, 4., o+
15. 186. *  130. 96.  * 245, 3.+
20. 249. * 135, 90. *  250. 21, o+
25. 293, *  140. 85.  * 255, 0. *
30. 313, * 145, 79. * 260, 9. *
35. 315. *  150. 75. *  265. 7. *
40. 304, * 155, 70. *+  270. 6. *
45. 285, *  160. 66. *  275. 15, +
50. 264,  *  165. 62. *  280. 14, o+
55. 26. *  170. 58.  * 285, u, o+
60. 235,  * 175, 54, * 290, 3.+
65. 222, *+ 180, 51, + 295, n. o+
70. 210, *  185. 48. *+  300. 1.+
75. 197. *  190. 45, * 305, 1.+
80. 184, * 195, 42. + 310, 0. *
85. 72, *+  200. 40. * 315, 9. *
90. 159.  *  20S. 37.  *+ 320, 9. *
95. 149. *  210. 35, o+ 325, 8. *
100. 140. *  215. 33,  *  330. 8. *
105. 131+ 220. 31+ 335 0. *
110. 123,  * 225, 29, * 0. 0. *
BASIN ID: 31 -- BASIN COMMENT:  BASIN #31 EXISTING CONDITIONS
*xx STORM NO. = 1 #*++ DATE OR RETURN PERIOD = 10 YR

TIME

(MIN.)

INCREMENT  TOTAL STORM
RAINFALL  EXCESS HYDROGRAPH
aN) PRECIP (CFS)
.00 .000 0.
.04 .000 0.
.07 .000 0.
.15 .006 0.
.28 .011 1.
.47 .067 5.
.22 471 17.
.10 .057 37.
.08 .036 61.
.07 .023 83.
.06 .018 101.
.06 .019 113.
.06 .019 120.
.06 .019 123,
.06 .018 124.
.06 .019 123,
.05 .006 123.

ook % 4 ok ok Ok ok ¥ % ok oF W ¥ ok X % % * ¥

TIME
(MIN.D

185.
190.
195.
200.
205.
210.
215.
220.
225.
230.
235.
240.
245.
250.
255.
260.
265.

INCREMENT  TOTAL

RATINFALL

an

C-1

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

00 7

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

7

MIN)
5.00

IN./HR.

STORM

EXCESS HYDROGRAPH

PRECIP

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

(CFS)

39.
37.
34,
32.
30.
28.
27.
25.
24.
22.
21.
19.
18.
17.
16.
1s.
14.

Wk N ok % ok % o o ok Ok ok ok b ok F ok Ok X N



85. .04 L0010 1228

T 270. - °.00 .000 13. *
90. .04 .001 119,  * 275. . .00 .000 | 13. *
95. Y04 .go1- 115. * 280. - .00 .000 -~ 1. *
100. .04 .001 111. * 285, .00 000 11, *
105, .04 .001 . 105, % 290, .00 000 10, o+
110. .04 L0029tk e Tiagh e Tt 00 000 v el0, vl
115. .03 .001 93, * 300. .00 .000 9. *
120. .02 .001 88. * 305. .00 .000 - 9. *
125. .00 .000 83. * 310. L .+00 , -000 8. *
130. .00 .000 78. * 315, ¢ .00 000 8. *
135. .00 .000 . 73. * 320, .. ...00 . .000 R SR
140. .00 L6007 69, * 325, .60 -7 000 7. *
145. .00 .000 .65, * 330, - .00 1000 6. * iy
150. .00 .000 . 61. * 335, .00 .000 6. *
155. .00 .000 L5y, * 340. .00 .000- 6. *
160. .00 .000 .53, * 345. .00 . .000 5. *
165. .00 .000- 7 50,0 350, ¥ F 500 - L0000 "5, *.
170. .00 .000 47. * 355, Q00 . .000 4, *
175. .00 .000 44, * 360, ¢ L00 <000 U ey #
180. .00 .000 41, * 365, .00 .000 2.

TOTAL PRECIP. = 2.15 (1-HOUR RAIN = 1.86) EXECESS PRECIP. = .505 INCHES
VOLUME OF EXCESS PRECIP = 22. ACRE-FEET

PEAK Q = 124, CFS TIME OF PEAK = 70. MIN.

INFILT.= 3.40 IN/HR DECAY = .00180 FNINF = .50 IN/HR

MAX.PERV.RET.= .60 IN, : ' MAX,IMP. RET.= L0 IN, o . v
Y.D.F.C.D. CUHPD RUNOFF ANALYSIS ‘  EXECUTED ON DATE * o AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985 TO WRITE OUTPUT FILE OF STORM HYDROGRAPHS FOR SUBSEQUENT
USE WITH MULTI-PLAN RIVER ROUTING ROUTINES OF HEC-1

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. ©  DEC 1993 . N S
NO HYDROGRAPH VALUES WERE WRITTEN TO AN OUTPUTFILE FOR THIS RUN OF CUHPD. S o
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\2 ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC.

01100 YR

\70 1 15.0
.172 1.06
\70 1 15.0
.177 0.76
\71 1 15.0
.058 0.44
\70 1 15.0
.148 0.55
\71 1 15.0
.053 0.42
\70 1 15.0
.206 0.68
\71 1 15.0
.074 0.46
\70 1 15.0
.156 1.12
\71 1 15.0
.032 0.28
\71 1 15.0

.085 0.51 0.21 02.0 .021 30.0

\711 15.0
.105 0.59
\70 1 15.0
.152 0.80
\70 1 15.0
.204 0.79
\71115.0

100 2.95

01 01 BASIN
0.59 55.0 .012
02 02 BASIN
0.34 18.0 .024
03 03 BASIN
0.22 43.0 .028
04 04 BASIN
0.21 38.0 .017
05 05 BASIN
0.24 47.0 .012
06 06 BASIN
0.28 35.0 .028
07 07 BASIN
0.17 20.0 .055
08 08 BASIN
0.52 07.0 .054
- 09 09 BASIN
0.12 15.0 .060
10 10 BASIN

20 20 BASIN
0.30 01.0 .023
21 21 BASIN
0.37 01.0 .036
22 22 BASIN
0.38 01.0 .060
30 30 BASIN

.125 0.51 0.24 01.0 .025

\70 1 15.0
.813 2.10
E

og

31 31 BASIN
1.18 04.0 .036

#1 EXISTING CONDITIONS
.40 .10 3.0.0018

#2 EXISTING CONDITIONS
.50 .10 3.0.0013

#3 EXISTING CONDITIONS
23.0 .35 .06 3.0.0018
#4 EXISTING CONDITIONS
.35 .06 3.0.0018

#5 EXISTING CONDITIONS
20.0 .35 .08 3.0.0013
#6 EXISTING CONDITIONS
.37 .07 3.0.0018

#7 EXISTING CONDITIONS
4.0 .37 .06 3.5.0018

#8 EXISTING CONDITIONS
.50 .06 3.2.0018

#9 EXISTING CONDITIONS
9.0 .40 .06 3.0.0018

10 EXISTING CONDITIONS
.40 0.6 3.0.0018
#20 EXISTING CONDITIONS
32.0 .60 .10 3.3.0018
#21 EXISTING CONDITIONS
.60 .10 3.2.0018
#22 EXISTING CONDITIONS
.60 .10 3.3.0018

#30 EXISTING CONDITIONS
30.0 .60 .10 3.1.0018
#31 EXISTING CONDITIONS
.60 .10 3.4.0018

DEC 1993
0.000.,000.000.00

© O O O ©Oo o o ©

o o © O © o o
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1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME .
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 01 -- BASIN COMMENT: BASIN #1 EXISTING CONDITIONS ‘ ,
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE. UNIT DURATION
(SQMI) PCD (FT/FT) MIND
.17 1.06 .59 55.00 .0120 - 5.00
COEFFICIENT COEFFICIENT '

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)

.086 .510
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIND (CFS/SQMI) (CFs) ‘

14.40 1645.82 . 283.08 9.17
WIDTH AT 50 = 18. MIN. WIDTH AT 75 = 9. MIN. K50 = .35 K75 = .45 -
RAINFALL LOSSES INPUT W/ BASIN DATA ‘

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .10 IN.

INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT
HYDROGRAPH * HYDROGRAPH  * HYDROGRAPH *
¥* *
* *

0. 0. *  30. 13.  *  60. 9. *

5. 65. * 35, 8. * 5. 14, o+

10. 207. * 40, 62. *  70. 0. *

15. 282, * 45, 46. * 75, 8. *

20. 208. *  s0. 4.+ 80. 0. *

25. 155,  * 55, 25, * 0. 0. *

BASIN ID: 01 -- BASIN COMMENT: BASIN #1 EXISTING CONDITIONS

#x%% STORM NO. = 1 #+* DATE OR RETURN PERIOD = 100 YR
INCREMENT ~TOTAL ~ STORM  * INCREMENT TOTAL ~ STORM  *
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
MIN.) @aN)  PRECIP  (CFS)  * MIN.) aN)  PRECIP  (CFS)  *
* *
+* *
0. .00 .000 0. * 85. .04 .018 08. *
5. .03 .000 0. * 30. .04 .018 8. *
10. .09 .009 1. * 95. .04 .018 70, *
15. .14 .071 7. * 100. .04 .018 57. o+
20. .24 .123 25,  * 105. .04 .018 44, o+
25. A1 .286 66.  * 110. .04 .013 37, o+
30. .74 .694 155, ¢+ 115. .04 .018 33,
35. .41 .380 287. * 0. .04 .018 30, *
40, .24 .209 375, * 125, .00 .000 7.+
45, .18 .158 370. * 130. .00 .000 2. *
50. .15 124 334, * 135. .00 .000 5.+
55. 12 .096 293. ¢ 140. .00 .000 1.+
60. 12 .096 254, % 145, .00 .000 8. ¢+
65. .12 .096 22, ¢ 150. .00 .000 6. *
70. .06 .039 194, * 155. .00 .000 4+
75. .06 .039 165, * 150. .00 .000 3.+
80. .04 .018 134, * 165. .00 .000 2. o+
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95)  EXECESS PRECIP. = 2.586 INCHES

VOLUME OF EXCESS

PRECIP =

24,

ACRE-FEET

PEAK Q =

375. CFs

TIME OF PEAK =

40. MIN.
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APPENDIX C - CUHPE/PC - 100 YR
EXISTING LAND USE CONDITIONS



INFILT.= 3.00 IN/HR
MAX.PERV.RET.= .40 IN.
U.D.F.C.D. CUHP RUNOFF ANALYSIS

DECAY = .00180 FNINF = .50 IN/HR
MAX.IMP.RET.= .10 IN.

EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

C-21

ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC.  DEC 1993
BASIN ID: 02 -- BASIN COMMENT:  BASIN #2 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
MDD MDD MDD (PCD (FT/FD MIND
.18 .76 .34 18.00 .0240 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.113 .239
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) (CFS) (AP
11.18 1057.13 187.11 9.44
WIDTH AT 50 = 28. MIN. WIDTH AT 75 = 15. MIN. KSO = .24 K75 = .32
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .50 IN.  MAX. IMPERVIOUS RET. = .10 IN.
INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME uNIT
HYDROGRAPH * HYDROGRAPH  * HYDROGRAPH
* *
* *
0. 0. * 40, 74.  * 80, 0. +
5. 08. *  45. 63. * 85, 7. o+
10. 185.  *  s0. 54, * 90, 5.+
15. 170.  * 55, 46, * 95, 3.+
20. 11, *  60. 39. +  100. 1.+
25. 125, *  65. 3.+ 105, 9. *
30. 105. *  70. 8.+ 110 8. *
35. 87. * 75, 4.+ 115, 0. *
BASIN ID: 02 -- BASIN COMMENT: BASIN #2 EXISTING CONDITIONS
#4% STORM NO. = 1 *+++ DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM
TIME ~ RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH
(MIN.) any PRECIP  (CFS)  * MIN.)  (N)  PRECIP  (CFS)
*
*
0. .00 .000 0. * 90. .04 .006 97.
5. .03 .000 0. * 95. .04 .006 84.
10. .09 .003 0. * 100. .04 .006 72.
15. .14 .023 3.+ 105. .04 .006 63.
20. .24 .040 9. * 110. .04 .006 55.
25. 41 .116 24, o+ 115. .04 .006 48.
-30. .74 .688 106, * 120. .04 .006 42.
35. .41 .370 196.  * 125. .00 .000 36.
40, .24 .197 231, o+ 130. .00 .000 31.
45, .18 .145 233, o+ 135. .00 .000 25.
50. .15 11 228, * 140. .00 .000 17.
55. .12 .082 215. o+ 145. .00 .000 12.
60. 12 .082 200, * 150. .00 .000 9.
65. .2 .083 187. * 155. .00 .000 7.
70. .06 .024 170.  * 150. .00 .000 5.
75. .06 .024 150, * 165. .00 .000 4.
80. .04 .006 B+ 170. .00 .000 3.
8s. .04 .006 113, * 175. .00 .000 2.

W ook o o o % ok % % ok ok O o ok ok o ¥ Ok R F F F %




TOTAL PRECIP, = 3.41 (1-HOUR RAIN = 2 95) . EXECESS PRECIP. = 2.044 - INCHES

VOLUME OF EXCESS PRECIP'=  19. ACRE-FEET - i+ ' Bl e G s TR
PEAK Q = 233. CFS TIME OF PEAK = 45. MIN.
INFILT.= 3.00 IN/HR  DECAY = .00180  FNINF = .50 IN/iR
MAX.PERV.RET.= .50 IN.  MAX.IMP.RET.= .10 IN. -
U.D.F.C.D. CUHP RUNOFF ANALYSIS  EXECUTED ON DATE ' - ' . Af TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7 -
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN MG mc.  DEC 1993
BASIN ID: 03 -- BASIN CO!VMENT._ 'BASIN #3 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST T0 CENTROID IMPERVIOUS AREA SLOPE UNLT DURATION
(SQMI) oD ™D UM G0,
.06 A4 .22 43.00 .0280 5.00
COEFFICIENT CCOEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFE)
Q02 e
CALCULATED UNIT HYDROGRAPH (
TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROCRAPH PEAK VOLUME OF RUNOFF
MIN) MINY . (CFS/SQMIY. - - i . (CFS) <+ .o' -  CAF)
9.48 23.00 1993.90 S 115,65 3.09
4%+ NOTE : THE TIME TO PEAK TS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 6.73)
WIDTH AT 50 = 15. MIN. WIDTH AT 75 = " 8. MIN. KS0 = .35 K75'= .45
RAINFALL LOSSES INPUT W/ BASIN DATA o
MAX. PERVIOUS RET. = 35 IN;  MAX. IMPERVIOUS RET. = .06 IN. |
INFILTRATION = 3.00 IN./HR. ' DECAY = .00130/SECOND FNINFL = .50 IN./HR..
TIME UNIT ' TIME UNIT ' TIME UNIT -
HYDROGRAPH * * HYDROGRAPH *+ HYDROGRAPH * -
* o s S :
* *
0. 0. *  20. 55. o+ 40, 6. *
5. 72.  * 2. CADT  ELUUAS. 0 o AL, % 3
10. 115,  * 30, 29, *  S0. 8. o+
1s. 8. * 35, 21, + 5. 0. *
1 BASIN ID: . 03~ BASIN COVMENT:  BASIN 43 EXISTING CONDITIONS
#++* STORM NO. = 1 ****  DATE OR RETURN PERiOD - 100'R '
INCREMENT TOTAL ° STORM * INCREMENT TOTAL = STORM  *
TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
MIND QN RECIP (GRS - * GIND QD PRECIP (P *
N * p il *
, * : - o R . *
0. - .00 .000 0. * 7. = .06 .034. 55, *
5. ¢ .03 1000 - 0. * 75. ¢ .06 .03 42, *
10. 209" -024 20 * 80. - .04 .04 29, o+ k
5. ¢ .14, .05 7.+ 85, - .04 L .04 21, o+
2. ¢ .24 -096 15, *  .:%0. - .0A.0 .04 6. *
25, ¢ a1 1286 37. .+ ies. - .o 014 0. o+ .
30. 74 .692 94, *  .100. - .04 -014 o
35, .41 377, 138, + 105, - .04 . .0l . *
10. .24, 205 135, o+ . 110, ¢ .04 .0147. *
45, .18 J154 119, * 115, - .04 ' .014. *
* *

50. .15 .120 1030 . 120. 047 014 7.7

Ui A [ & CEA
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55. 12 .091 88. * 125. .00 .000 5. *
60. .12 .091 75. * 13o0. .00 .000 4. *
65. 12 .092 66. * 135. .00 .000 3. *
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.482 INCHES
VOLUME OF EXCESS PRECIP = 8. ACRE-FEET
PEAK Q = 138, CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.00 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .06 IN.
RATIONAL FORMULA C = .73
= 5.4 INCHES/HOUR
A= 37.1 ACRES
= 145. CFS
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 04 -- BASIN COMMENT:  BASIN #4 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(sQMId ™MD MID (PCD) (FT/FD MIN)
.15 .55 .21 38.00 .0170 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.094 .370
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) (CFS) (AF)
7.83 2669.73 395.12 7.89
WIDTH AT 50 = 11. MIN. WIDTH AT 75 = 6. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .35 IN.  MAX. IMPERVIOUS RET. = .06 IN.
INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT
HYDROGRAPH  * HYDROGRAPH * HYDROGRAPH  *
* *
* *
0. 0. *  20. s,  *+  40. 9. o+
5. 281,  *+ 25, 78,  * 45, 2.
10. 346.  * 30. 49. * 50, 8. ¥
15. 201+ 35. 31.  * S5, 0. *
1 BASIN ID: 04 -- BASIN COMMENT: BASIN #4 EXISTING CONDITIONS
*eex STORM NO. = 1 *e** DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM  * INCREMENT TOTAL  STORM  *
TIME ~ RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
MIN.) any PRECIP  (CFS)  * MIN.) an) PRECIP  (CFS) *
* *
%* *
0. .00 .000 0. * 75. .06 .032 8. *
5. .03 .000 0. * 80. .04 .013 56, *
10. .09 .021 6. * 85. .04 .013 38, o+
15. 14 .049 1.+ 90. .04 .013 29. o+
20. .24 .085 45, * 9s. .04 .013 23, o+
25. .41 .277 20, * 100. .04 .013 9. +
30. .74 .691 315, * 105. .04 .013 7. *
35, .41 .375 416, * 110. .04 .013 6.+
40. .24 .203 370. * 115. .04 .013 5.+
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45, .18 152 303, ¢+ 120. .04 .013 5. *
50. .15 ¢ 118 45, 5. . .00 .000 1L *
55. 120 .089 196 - *  -130. .00 ' .000 7. * '
60. = .12f .090°+ 1610 ¢ 135, S .00 .00 - 4 x ‘
65. 12 .090 40, * 140. .00 .000 3.+
70. .032 110, |+ *

M. .00 ... .000 2. .

i

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) ..~ EXECESS PRECIP. = 2.420 INCHES
VOLUME OF EXCESS PRECIP = ~19. ACRE-FEET o B R O
PEAK Q = 416. CFS TIME OF PEAK = *'35, MINL = = = oo
INFILT.= 3.00 IN/HR  DECAY = .00180  FNINF = .50 IN/HR .
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .06 IN. =~ Tt s ke
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE - ! © © AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

, .
G

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 05 -- BASIN COMMENT: '“'BASIN #5 EXTSTING CONDTTIONS -

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION .
QMDD ()9 : MDD “(PCT) "~ (FT/FD) (MIN) v
05 42 RS B |47, 00" fL01200 0 T 8007
COEFFICIENT _ COEFFICIENT

(REFLECTING TIME TO PEAK) ' (RELATED TO PEAK RATE OF RUNOFF)
.090 1 383 L

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIND MIND (CFS/SQMI) " (CFSY” (AP)

8.74 20000 o - ©2358.31 1 veed 124,99 S g8

R

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD '(TP= 7.67) = - -

W

WIDTH AT 50 = 13. MIN. WIDTH AT 75 = 7. MIN. ’”KSO = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .35 IN.  MAX. IMPERVIOUS RET. = .08 IN.

INFILTRATION = 3.00 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
! PRI L e G a : [
AR
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH * ‘ HYDROGRAPH  * HYDROGRAPH *
* . * N
- e ;
0. 0. * 20, 50+ 40l 1.+
5. 78, % 25,7 1 340 0k 45, O 0. *
10. 21+ 30. 3.+ 0. 0. *
15. 76. * 35. 6. * 0. . 0. *
1 BASIN ID: 05 -- BASIN COMMENT:  BASIN #5 EXISTING CONDITIONS

**+* STORM NO, = 1 #**** DATE OR RETURN PERIOD = 100 YR

INCREMENT  TOTAL STORM INCREMENT  TOTAL STORM

* *

TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
MIN.) (N PRECIP  (CFS). ~ *  MIN.) T (N PRECIP  (CFS) | * .
v ST - * ® i * ¢

L Ve e * h ; ;"1:"; -

0. .00 .000" - 0. * 70. .06 .0357 *

5. .03 .000 /- 0. ¢ 75, .06 - .035 *

10. .09 .017 1.0 * 180. .04 .016 *

15. 4 .061 - 7. * 85. .04 .016 *

20 * *

L 8 .ms' 7. <90, ' .04:°  .016
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25.
30.
35.
40.
45,
50.
55.

65.

U.D.F.C.D. CUHP RUNOFF ANALYSIS

TOTAL PRECIP. =

VOLUME OF EXCESS PRECIP =
143, CFS

PEAK Q =
INFILT.= 3.00 I
MAX.PERV.RET.=

RATIONAL FORMULA C

.294
.692
.378
.206
.155
21
.093
.093
.093

3.41

N/HR
.35 IN.

o>

41, *
101. *
143, *
134. *
114, *

95. *

78. *

65. *

55. *

(1-HOUR RAIN =
7. ACRE

TIME OF PEAK =

DECAY = .00180

95.
100.
105.
110.
115.
120.
125.
130,
13s.

2.95)

~-FEET
35. MIN.
FNINF =

MAX . IMP.RET.= .08 IN.

.74

5.8 INCHES/HOUR

33.9 ACRES
145. CFS
EXECUTE

CUHPE/PC VERSION MODIFIED IN JANUARY 1985

D ON DATE

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.

BASIN ID: 06 -- BASIN COMMENT: BASIN #6 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMID MDD ™MD 1 ap) (FT/FD MIND
.21 .68 .28 35.00 .0280 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.096 .358
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIN) (CFS/SQMI) (CFS) (AF)
8.61 2250.25 463.55 10.99
WIDTH AT 50 = 13. MIN. WIDTH AT 75 = 7. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .37 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.00 IN./HR: DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ! TIME UNIT ' TIME UNIT !
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* *
* *
0. 0. * 25. 125. * 50. 17. *
5. 313, * 30. 84. * 55. 1. *
10. 446. * 35. 56. * 60. 8. *
15. 286. * 40. 38. * 65. 0. *
20, 187. * 45, 25. * 0. 0. *
BASIN ID: 06 -- BASIN COMMENT:  BASIN #6 EXISTING CONDITIONS
**x%% STORM NO. = 1 *¥%** DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM * INCREMENT  TOTAL STORM *
TIME RAINFALL  EXCESS HYDROGRAPH * TIME RAINFALL  EXCESS HYDROCRAPH *
(MIN.D an) PRECIP (CFs) * (MIN.) an) PRECIP (CFS) *
* *
* *
0. .00 .000 0. * 75. .06 .031 127. *
S. .03 .000 0. * 80. .04 012 95. *

D

.04
.04
.04
.04
.04
.04
.00
.00
.00

.016
.016
.016
.016
.016
.016
.000
.000
.000

EXECESS PRECIP. = 2.522 INCHES

.50 IN/HR

EC 1993
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10. .09 .016 5. 85. .04 .012 63. ¥
15. © 14 .045 210 * 90. ' CeLow 48, o+ o
20. © L2400 .078 49, * .95, 012 37,0+
25. £ 41 .258" 132, *  .200. oL 30, Gk
30. .74 6917 364, . * 205. ; GO Lo 2. *
35. “ 41 37570, 821, 110, “ 0407 012 .. 23,0 %
40. ¥ L2400 L2027 . 491 . * 115. * .04 012 . 21,7 *
45, * 18 51 0 416,00 * 120. c .04 % L0120, 20, *
50. © 15 170 34700 ¢ 125, ".00.07 .000 15, . ¥
55. L .088 285, * 130. ©.00-75 L0000 10. %
60. 12 .089 237. 135. .00 .000 6. *
65. 2 .089 206. * 140. .00 .000 4, *
70. 0630 (L1031 ¢ 167, 0 % o

450 - L0050 L0000 3,

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.367 INCHES:
VOLUME OF EXCESS PRECIP = 26, ACRE-FEET 1 :
PEAK Q = 521. CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.00 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .37 IN. MAX.IMP.RET.= .07 IN. .
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE ~i AT TIME

CUHPE/PC VERSION MODIFIED .IN"JANUARY 1985 I L
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7 A T R
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. +DEC 1993 "i..

BASIN ID: 07 -- BASIN COMMENT:  BASIN #7 EXISTING CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION =
GD oD ) R R G 7 T )
.07 e .17 ) 20.00 L0550 5.00 -
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK (RELATED TO PEAK RATE OF RUNOFF)

10 Y o - 217
CALCULATED UNIT ‘HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE:OF RUNOFF . UNIT:HYDROGRAPH PEAK VOLUME OF RUNOFF
MIN) (MIN) (CFS/sSQMI) (CFS) RG]

4.81 14.00 °  3596.16 266.12 - 3,85

*#+* NOTE : THE TIME TO PEAK IS CALCULATED BASED ON. THE TIME OF CONCENTRATION PROVIDED:BY'THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 6.41)

s

WIDTH AT 50 = 8. MIN. WIDTH AT 75 = ‘4. MIN. K50'= .35 147
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .37 IN.  MAX. IMPERVIOUS RET. = .06 IN.
INFILTRATION = 3.50 IN./HR.  DECAY = .00180/SECOND  FNINFL = .50 IN./HR.
TIME UNIT '+ TIME UNIT ' TIME UNIT !
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
E ] *
* - : * L i
0. 0. * 1. 76.  + 30, B, *
5. 266. * 20, . 4. % 35 . g, %
10. 139, * 2. 4.+ 0. 0. *
1 BASIN ID: 07 -- BASIN COMMENT: BASIN #7 EXISTING CONDITIONS

**%% STORM NO, = ] ‘*%*x DATE OR RETURN PERIOD = 100 YR

. INCREMENT TbTAL STORM~
TIME RAINFALL  EXCESS HYDROGRAPH
(MIN.D (61)) PRECIP (CFs)

INCREMENT TOTAL - STORM:
TIME  RAINFALL EXCESS HYDROGRAPH
MIN.)  (N)  PRECIP  (CFS)

* ok * *
* o % %

i
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* *

0. .00 .000 0. * 65. .12 .083 51. *

5. .03 .000 0. * 70. .06 .025 33. *

10. .09 011 3. * 75. .06 .025 23. *
15. .14 .026 8. * 80. .04 .007 14. *
20. .24 .045 16. * 85. .04 .007 S. *
25. .41 211 65. * 90. .04 .007 6. *
30. .74 .687 216. * 9s. .04 .007 4. *
35. .41 .370 212, * 100. .04 .007 4. *
40. .24 .197 166. * 105. .04 .007 4. *
45. .18 .146 129. * 110. .04 .007 4. *
50. .15 112 99. * 113. .04 .007 4. *
55. 12 .083 75. * 120. .04 .007 4. *
60. 12 .083 58. * 125. .00 .000 2. *

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.162 INCHES
VOLUME OF EXCESS PRECIP = 9, ACRE-FEET

PEAK Q@ = 216. CFS TIME OF PEAK = 30. MIN.
INFILT.= 3.50 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .37 IN. MAX.IMP.RET.= .06 IN.
RATIONAL FORMULA C = .63
: I= 6.9 INCHES/HOUR
A= 47.4 ACRES
Q= 207. CFS
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 08 -- BASIN COMMENT: BASIN #8 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
D MDD MDD D (FI/FD MIN)
.16 1L .52 7.00 .0540 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.137 .228
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIND (CFS/SQMID (CFS)

15.28 684.32 106.75 8.32
WIDTH AT 50 = 44, MIN. WIDTH AT 75 = 23. MIN. K50 = .21 K75 = .28
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX, PERVIOUS RET. = .50 IN. MAX, IMPERVIOUS RET. = .06 IN.

INFILTRATION = 3.20 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.

TIME UNIT ' TIME UNIT ' TIME UNIT
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *

* *

* *
0. 0. * 55. 49. * 110, 7. o+
5. 4. * 60, 44, * 115, 6. *
10. 9. * 65, 4. * 120. 14, o+
15, 107. *  70. 6. * 125, B, *
20. 98. * 75, 33, *+ 130, .,
25. 83. *  80. 30. + 135, 1.+
30. 77. * 85. 27. * 140. 10. *
35, 75, * 9. 25. o+ 145, 9. *
40. 68. * 95, 3.  *  150. 8. *
45, 61. *  100. 21, *+ 155, 0. *
50. 53, *+ 105, 19. ¢+ 0. 0. *
BASIN ID: 08 -- BASIN COMMENT: BASIN #8 EXISTING CONDITIONS
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##++ STORM NO..= 1. ****  DATE OR RETURN PERIOD = 100 YR

INCREMENT:‘ TOTAL STORM IN&REMENT TOTAL‘ ~ STORM

* R
TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL  EXCESS HYDROGRAPH *
(MIN.) Ned) R PRECIP . (CFS) .- * (MIN.) .(AN) ~ PRECIP - (CFS) * X
* ) L *
- \ * o - “x
0. . .00 .000 . 0. * 105 5 04 .002 70. “ *
5. .03 .000 0.. * 110. . 04 T .002 - 63.  *
10. . 09 .004 O.“}—‘ * 11s. s 04 .. .002 - 58.,. *
15. .14 .009 1.0+ "120. . .04 . .002 53, *
20. . 24 016 2. * ‘125, ; .00"; .000. 48, *
25. .41 .072 6. * 130. .00 .000 44, *
30. .74 .685 37. * 135. .00 .000 40. *
35. .43 .367 87. *. 140. .00 .000 36, . *
40. .24 .193 ° 123. * 145, .00 .000 - 33, *
45, .18 141 - 138. * - 150. .00 - .000 30, *
50. .15 .107 138. * 155. 00 T .000 27. *
55. 12 .078 137. * '1603 . .00 ' .000 S 2s. *
60. .12 .078 138. * "165. 00 .000 23, ¥
65. 12 .079 135, * 170. .00 .000 . 20., *
70. .06 .020 130. * 175. . -.00 .000 18. *
75. .06 020 121, * 130, .. .00 }'. 000 - 11. *
80. .04 .002 111. * 185. .00 . - 000 8. *
85. .04 002 . 101, * 190.., . .00 T .000 6. ¥
90. .04 002 - 92. * 195, 7 .00 © .000 B U
95. .04 .002 84, * 200, .00 000, .. 3 o *
100. .04 .002 76. * 2 *

205. .00 .000

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS .PRECIP, = 1.890  INCHES
VOLUME OF EXCESS PRECIP = 16. ACRE-FEET ‘ T
PEAK Q = 138. CFS TIME OF PEAK = 50. MIN,
INFILT.= 3.20 IN/HR DECAY = ,00180 ENINF = .50 IN/HR
MAX,PERV.RET.= .50 IN. ~~~ MAX.IMP.RET.= .06 IN. : )

1 U.D.F.C.D.. CUHP RUNOFF ANALYSIS EXECUTED ON DATE : , AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
“ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.  DEC 1993

BASIN ID: 09 -- BASIN COMMENT: BASIN #9 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMD) ™MD L .eD (D T/ o)
.03 28 RPN 15.00 0600 5.00
COEFFICIENT = COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.118 A78
CALCULATED. UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE oF RUNOFF “UNIT HYDROGRAPH PEAK “'VOLUME OF RUNOFF
MIN) MIND (CFS/SQMI) (CFS) (C1D]

3.87 9.00 4990.38 159.69 1.71

*++ NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 5.22)
WIDTH AT 50 = 6. MIN. WIDTH AT 75 = 3. MifN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =i40 m. MAX. IMPERV'IOUS RET = .06 IN. )
INFILTRATION = 3.00 IN./HR. DECAY = 00180/SECOND FNINFL = .50 IN./HR.
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TIME UNIT ' TIME UNIT ! TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
o * *
‘ ) * *
’ 0. 0. * 10. 56. * 20. 11, *
5. 141, * 15. 25. * 25. 0. *

1 BASIN ID: 09 -~ BASIN COMMENT: BASIN #9 EXISTING CONDITIONS
*%k% STORM NO. = 1 wh** DATE OR RETURN PERIOD = 100 YR

INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM  *
TIME ~ RAINFALL EXCESS HYDROGRAPH * TIME ~ RAINFALL  EXCESS HYDROGRAPH *
(MIN.) an PRECIP  (CFS)  * (MIN.) an PRECIP  (CFS) *
* *
* *
0. .00 .000 0. * 45. .18 .144 8.+
5. .03 .000 0. * 50. .15 .110 33, »
10. .09 .008 1.+ 55. .12 .081 3. *
15. .14 .019 3.+ 60. .12 .081 20. *
20. .24 .034 6. * 65. .12 .081 9. *
25. 41 .191 9. * 70. .06 .023 1. o+
30. .74 .687 109, * 75. .06 .023 8. *
35. .41 .369 9. * 80. .04 .00S 4
40. .24 .196 68, * 8s. .04 .005 2. o+
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.095 INCHES
VOLUME OF EXCESS PRECIP = 4. ACRE-FEET
PEAK Q = 109. CFS TIME OF PEAK = 30. MIN.
INFILT.= 3.00 IN/HR  DECAY = .00180  FNINF = .50 IN/HR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .06 IN.
RATIONAL FORMULA C = .61
I= 8.3 INCHES/HOUR
A= 20.5 ACRES
Q= 104. CFS
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
™~ CUHPE/PC VERSION MODIFIED IN JANUARY 1985
R PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.  DEC 1993

BASIN ID: 10 -- BASIN COMMENT: BASIN 10 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMID ™MD ™D PCD (FT/FD) MIN
.09 .51 .21 2.00 .0210 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)

.156 .231

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIND MIND (CFS/SQMID (CFS) (AF)
8.14 30.00 1570.61

133.50 4.53

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 10.57)

WIDTH AT 50 = 19. MIN. WIDTH AT 75 = 10. MIN. K50 = .26 K75 = .35

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN.
INFILTRATION = 3.00 IN./HR.

MAX. IMPERVIOUS RET. = .60 IN.

DECAY = .00180/SECOND FNINFL = .50 IN./HR.
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TIME UNIT ' TIME UNIT ! TIME UNTT ’
HYDROGRAPH * HYDROGRAPH  * *" HYDROGRAPH *
* *
* * P .
0. 0. * . 25, 59.  * . 50, 18, * !
5. 07. * . 30. . . .46 * 55,0 . M. %
10. 128, * o35, 37. '+ 0. 1.+
15. 98. ¥ 40. 29, * 65, 5,
20. 7.  » 45, 23, * 0. 0. *
1 BASIN ID: 10 -- BASIN COMMENT: BASIN 10 EXISTING CONDITIONS
#xre STORM NO, = 1 ***+ DATE OR RETURN PERIOD = 100 YR
INCREMENT - TOTAL STORM  * INCREMENT TOTAL  STORM  *
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
(MIN.) an) PRECIP  (CFS) * MIN.) an PRECIP - (CFS) *
* *
P . E * ‘ *
0. . .00 .000 0. * 65. 12 .077 88, *
5. . .03 .000. | 0. . * 70, . .06 .018 74, *
10. .09 . .000 0. = % 75, .06 . .018 61. . *
15, 147 .000 0. * . 80. . .04 001 48, *
20. 247 .000 0., * " 8s, .04 . .001 - 38,.. *
2s. 41 .159 7.+ 90. .04 .001 29, ¢
30. .74 .685 93, * 95. .04 .001 18, *
35. 41 .366 . 142, * 100. . . .04 . .001 2, *
40. .24 191 17, + 105. .04 .001 8.  *
45, .13 140 137. o+ 110. .04 .001 6. *
50. .15 .105 124, * 115. .04 .001 4, *
55. 12 .076 9. * 0. <04 .001 3. %
60. 12 .077 97, * 25, .00 000 4. ¥
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2,95) ~ EXECESS PRECIP. = 1.918 INCHES
VOLUME OF EXCESS PRECIP = 9. ACRE-FEET S
PEAK Q = 147. CFS TIME OF PEAK = 40. MIN.. o
INFILT.= 3.00 IN/HR ~ DECAY = .00180  FNINF = .50 IN/HR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .60 IN.
RATIONAL FORMULA € = .56
I= 4.6 INCHES/HOUR
A= 54.4 ACRES ,
Q= 141, CFS o '
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUMPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.  DEC 1993

BASIN ID: 20 -- BASIN COMMENT: .'-BASIN #20 EXISTING co~pmo~§ .
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMID) MDD QML PCT) (FT/FD) (MIND
.10 .59 .30 T 400 .0230 5.00
' | COEFFICIENT COEFFICIENT o

(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)
59 24
CALCULATED UNIT HYDROGRAPH

“TIME TO PEAK TIME OF CONCENTRATION 'PEAK RATE OF RUNOFF "UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIND MIND (CFS/SQMI) (CFs) (AP)

8.63 32.00 .. 153103 ) . 160.76 ‘ 5.60
*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,

REPLACING THE ONE COMPUTED BY CUHPD (TP= 12.79)

WIDTH AT 50 = 20. MIN. WIDTH AT 75 = 10, MIN. K50 = .26 K75 = .36
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RAINFALL LOSSES INPUT W/ BASIN DATA

MAX, PERVIOUS RET. = .60 IN.

MAX. IMPERVIOUS RET. = .10 IN.

INFILTRATION = 3.30 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH  *
* *
* *
0. 0. * 30. 58. *  60. 4, o+
5. 1. ¢ 35. 45. * 65, 1.+
10. 157. * 40. 36. o+ 70. 9. *
15. 121 * 45. 28, * 75. 0. *
20. 96.  * 50. 2. ¢+ 0. 0. *
25. 73. o+ 55, 8. * 0. 0. *
1 BASIN ID: 20 -- BASIN COMMENT:  BASIN #20 EXISTING CONDITIONS
*xx STORM NO. = 1 **v+ DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM  *
TIME  RAINFALL EXCESS HYDROGRAPH * TIME ~ RAINFALL  EXCESS HYDROGRAPH *
(MIN.) any PRECIP  (CFS) * (MIN.) aN)  PRECIP  (CFS) *
L 4 *
* *
0. .00 .000 0. * 65. .12 .076 01, *
5. .03 .000 0. * 70. .06 .018 8. *
10. .09 .000 0. * 75. .06 .018 71+
15. 14 .001 0. * 80. .04 .000 57.  *
20. .24 .002 0. * 8s. .04 .000 4, o+
25. 41 .004 1. o+ 90. .04 .000 35, *
30. .74 .628 S 77. 0+ 95. .04 .000 28, *
35, .41 .365 144, * 100. .04 .000 8. *
40. .24 .191 157, * 105. .04 .000 1.+
45. .18 .139 152, * 110. .04 .000 8.
50. .15 .105 139, * 115. .04 .000 5.+
s5. .12 .076 24, * 120. .04 .000 3. o+
60. .2 .076 111+ 125. .00 .000 2.+
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 1.702 INCHES
VOLUME OF EXCESS PRECIP =  10. ACRE-FEET
PEAK Q = 157. CFS TIME OF PEAK = 40. MIN.
INFILT.= 3.30 IN/HR  DECAY = .00180  FNINF = .50 IN/HR
MAX.PERV.RET.= .60 IN. MAX.IMP.RET.= .10 IN.
RATIONAL FORMULA C = .50
I- 4.4 INCHES/HOUR
A= 67.2 ACRES
Q= 149. CFS
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC.  DEC 1993

BASIN ID: 21 -- BASIN COMMENT: BASIN #21 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMID (9P (FT/FD MIND
.15 .80 .37 1.00 .0360 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)

.159 .258
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIND (CFS/SQMID (CFS) AP
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14.33 838.07 127.39 8.11

WIDTH AT 50 = 36. MIN. WIDTH AT 75 = 19. MIN. K50 = .24 k75 =733

RAINFALL LOSSES INPUT W/ BASIN DATA ' |

MAX. PERVIOUS RET. = .60 IN. MAX, IMPERVIOUS RET. = .10 IN.

INFILTRATION = 3.20 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROCRAPH * HYDROGRAPH * . HYDROGRAPH *
* * -
* * '
0. 0. * 45, 58, * 90." 19, *
5. 53. * 50. 52, * 95, 7. *
10. 112, * 55. 46, * 100, 15, *
15. 127. * . 60, 40, * . 105. 13, *
20, 113. * 65. .36, * 110 12. *
25, 97. * 70. 31, * 115, 10. *
30. 89. * 75. 28... *.  120. 9. * .
3s, 78. * 80. T25. 7+ U125, 8. *
40, 67. * 85. 22, *  130. 0. *
1 BASIN ID: .. 21 -- BASIN COMMENT: BASIN #21 EXISTING CONDITIONS
*k4k STORM NO. = 1 *¥*» DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL ° STORM * . INCREMENT  TOTAL STORM - *
TIME  RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
MMIN.) (IN) . PRECIP (CFS) * MIN.) Nei)) PRECIP (CFS) . *
Yo * *
: Lo ‘ . Lo
0. .00’ L0007 0.7 * 90, . 047 .000 81. *
5. .03 .000 0. * 95. .04 .000 71. *
10. . .09 .000 0. * " 100. .04 .000 63. *
15. J14 .001 0. * 105, .04 .000 56, *
20. .24 .002 0. * " 110. .04 .000 49, *
25. .41 .004 1. * 115. .04 .000 | 44, *
30. 74 .633 34,0 120. .04 ° .000 " 38... *
35. .41 .365 91. * 125, .00 .000 34, *
40, .24 .191 132. * 130. .00 .000 30. *
45. .18 . S.139 147, * 135, .00 . .000 . 27. *
50. 15 .105 149, O+ 140. .00 " .000 23, *
55. 12 .076 147. * 145, .00 .000" 21. *
60. .12 .076 142. * 150. .00 .000 18. *
65. .12 .076 136, ¥ . 155, .00 .000 - 1. *
70. .06 .018 127. * 160. .00 .000 8. *
75. .06 .018 116. * 165. .00 .000 5. *
80. .04 .000 104, * 170. .00 .000 4, *
85s. .04 .000 92. * 175, .00 .000" 3, *

TOTAL PRECIP, = 3.41 (1-HOUR RAIN = 2.95)

'EXECESS PRECIP.

VOLUME OF EXCESS PRECIP = 14. ACRE-FEET
PEAK Q = 149. CFS TIME OF PEAK = 50. MIN.
INFILT.= 3.20 IN/HR DECAY = .00180 FNINF = .50 IN/HR

MAX.PERV.RET.= .60 IN.

U.D.F.C.D. CUHP RUNOFF ANALYSIS

MAX.IMP.RET.= .10 IN.

CUHPE/PC VERSION MODIFIED IN JANUARY 1985

EXECUTED ON DATE

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. ~ DEC 1993

AT TIME.

BASIN ID: 22 -- BASIN COMMENT: BASIN #22 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA ~"SLOPE ~UNIT DURATION
SQMI) o R (PCT) ~  (FT/FD) (MIN)
.20 .79 .38 1.00 .0600 5.00
COEFFICIENT COEFFICTENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)

.159

- .270

C-32

=1.707  INCHES



CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROCRAP PEAK VOLUME OF RUNOFF
(MIND (CFS/SQMI) (CFs) (G1)

13.04 983.45 200.62 10.88
WIDTH AT 50 = 31. MIN. WIDTH AT 75 = 16. MIN. K50 = .26 K75 = .3§
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .60 IN. MAX. IMPERVIOUS RET. = .10 IN.

INFILTRATION = 3.30 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNTT ' TIME UNIT ' TIME UNIT
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* *
* *
0. 0. * 4s. 75. *  90. 9. o+
5. 95,  * 50. 65. * 95, 6, o+
10. 187, * 55, 55, *  100. 4, o+
15. 196. * 60. 48. * 105, . o+
20. 166. * 65. 41+ 110 0. *
25. 144, * 70. 35, o+ 115, 9. +
30. 124, * 75. 30, * 120, 7. *
35. 103. * 80. 6. * 125, 0. *
40. 8. * 8s. 2, 0. 0. *
1 BASIN ID: 22 -- BASIN COMMENT: BASIN #22 EXISTING CONDITIONS
#ex STORM NO. = 1 *++* DATE OR RETURN PERIOD = 100 YR
INCREMENT ~ TOTAL STORM  + INCREMENT ~TOTAL  STORM  *
TIME ~ RAINFALL  EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
(MIN.) any PRECIP  (CFS) * MIN.) any PRECIP  (CFS) *
* *
* *
0. .00 .000 0. * 90. .04 .000 100. *
5. .03 .000 0. * 9s. .04 .000 8. *
10. .09 .000 0. * 100. .04 .000 74, *
15. .14 .001 0. * 105. .04 .000 63. *
20. .24 .002 0. * 110. .04 .000 54, o+
25. 41 .004 1.+ 115. .04 .000 6. o+
30. .74 .628 61. * 120. .04 .000 40. *
35. .41 .365 153, * 125. .00 .000 34, *
40. .24 .191 211, * 130. .00 .000 9. o+
45, .18 .139 226, * 135. .00 .000 25. *
50. .15 .105 225,  * 140. .00 .000 2. ¢+
55. .12 .076 217, * 145. .00 .000 8. *
60. .2 .076 203, * 150, .00 .000 2, o+
65. 2 .076 191, * 155. .00 .000 8. o«
70. .06 .018 175, * 160. .00 .000 5.+
75. .06 .018 156,  * 165. .00 .000 4, ot
80. .04 .000 136, * 170. .00 .000 3. o+
8s. .04 .000 117, * 175. .00 .000 2. o+

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 1.702 INCHES
VOLUME OF EXCESS PRECIP = 19, ACRE-FEET
PEAK Q = 226. CFS TIME OF PEAK = 45. MIN.
INFILT.= 3.30 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .60 IN. MAX.IMP.RET.= .10 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993
BASIN ID: 30 -- BASIN COMMENT:  BASIN #30 EXISTING CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
D ™MD MD PCD FT/FD) MIND
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(REFLECTING TIME TO PEAK)

.51

COEFFICIE

.159

.24
NT

1.00

“ COEFFICIENT *
(RELATED TO PEAK RATE OF KUNOFF)

Tles1

.0250

5.00

CALCULATED UNIT HYDROGRAPH dhaam
TIME TO PEAK TIME OF CONCENTRATION ‘PEAK RATE OF RUNOFF ~ UNIT HYDROGRAPH ‘PEAK VOLUME OF RUNOFF

(MIN) QMIN) (CFS/SQMI) CFS) ., ,
8.24 30,00 © 1676.58 209.57. .. 6.67
*%* NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD crp. 10.95)
WIDTH AT 50 = 18. MIN. WIDTH AT 75 = 9. MIN. K50 = .28 K75 = .38

RAINFALL LOSSES INPUT W/ BASIN DATA

= .10 IN.

MAX. PERVIOUS RET. = .60 IN:  MAX. IMPERVIOUS RET.’ : .
INFILTRATION = 3.10 IN./HR. DECAY = . .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT * T TIME UNIT v TIME UNIT, '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
,,» A .
* *
0. 0. = 30. 65.. *  60. . 13, %
5. 65,  * 35, 50, e g5, 1. *
0. 201, = 40. 33, o+ 70. g, *
1s. 150.  * 45, 29, * 75.. 0. *
20. 114,  * - S0, 2. *. 0. 0. * ,‘
25, Togs, o * 55, 7. O+ o. oo
1 BASIN ID: 30 ~- BASIN COMMENT: “BASIN #30 EXISTING CONDITIONS
*xkx STORM NO.“= 1 wiwx DATE OR RETURN PERIOD = 100 YR

INCREMENT  TOTAL STORM * o INCREMENT ~TOTAL =~ - STORM ~ *
TIME  RAINFALL  EXCESS ''HYDROGRAPH * “TIME  RAINFALL  EXCESS, HYDROGRAPH *
(MIN.D fe1))) PRECIP  (CFS) * QIN.) and PRECIP  (CFS) *
. * oy o Tty *
) . ; ‘ a0, (R
0. .00 .000 * 65, a2 076 . 119, " *
5. .03 .000 * 70. .06 .018 99, " *
10. .09 .000 * <078, .06, ' .018 79.0, *
1s. .14 .00 * - 80, .04 .000° 62> *
20. T4 ¢ .002 * 85, .04 .000""" 47, *
25. 41 004" * " 90. .04 .000. 36, *
30. .74 .637 * 95. .04 .000. 28,7 *
35. 41 .365 * 100. 04 .000 7. *
40, 24 .191 * 105, .04 L0007 1.0 *
45, .18 .139 * 110, .04 .000 - 8. *
50. .15 .105 * 115, .04 .000 5. *
55. 12,076 * 120. .04 .000 . 3, *
60. LA25 .076 ek 125, .00 .000° - 2. *
TOTAL PRECIP. 3.41 (1-HOUR RAIN = 2.95) EXECESS. FRECIP.

VOLUME OF EXCESS PRECIP = 11. ACRE-FEET .
PEAK Q = 201. CFS~ TIME OF PEAK = 40. MIN. )
INFILT.= 3.10 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .60 IN. MAX.IMP.RET.= .10 IN. o
RATIONAL FORMULA C = .50 )
I= 4.6 INCHES/HOUR e
A= 80.0 ACRES ' T o
= 185. CFS

= 1.712 INCHES,

1 U.D.F.C.D. CUHP RUNOFF ANALYSIS ) EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985,

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

o C-34



ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DEC 1993

BASIN ID: 31 -- BASIN COMMENT: BASIN #31 EXISTING CONDITIONS
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SMD MDD MI) PCD (FT/FD MIN)
.81 2.10 1.18 4.00 .0360 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.148 .309
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
MIND (CFS/SQMI) (CFS) (AF)

33.02 388.79 316.09 43.36
WIDTH AT 50 = 77. MIN. WIDTH AT 75 = 40, MIN. K50 = .26 K75 = .35
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .60 IN. MAX. IMPERVIOUS RET. = .10 IN.

INFILTRATION = 3.40 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH  * HYDROGRAPH *
* *
* *
0. 0. * 115 116. *  230. 7.+
5. 36. *  120. 109,  * 235, 6. *
10. 107. * 1. 102.  *  240. 4.+
1s. 186. *  130. 96.  *  245. 3. o+
20. 249.  * 135, 90. * 250, 2.+
25. 293,  *  140. 8s.  *  255. 20. *
30. 313,  * 145, 79. *  260. 9. *
35. 315. *  150. 75. *  265. 7. o+
40. 304. * 155, 70. *  270. 6. *
45, 285. * 160, 66. *  275. 5.+
50. 264.  *  165. 62. * 280, 4.
55. 246. *  170. 58.  *+ 285! 4., o+
60. 235,  *+ 175, 54, * 290, 3.+
65. 222.  *+  180. 51+ 295, SP I
70. 210. * 185, 48.  *  300. 1. *
75. 197. *  190. 45, * 305, 1. o+
80. 184, * 195, 42. * 310. 0. *
85. 172, *  200. 40. * 315 9. *
90. 159.  *  205. 7.  *  320. 9.
95. 149.  *  210. 35, o+ 325, 8. o+
100. 140. *+ 215, 33.  *+  330. 8. *
105. 131+ 220. 31, * 335, 0. *
110. 123. o+ 225, 29. * 0. 0. *
1 BASIN ID: 31 -- BASIN COMMENT: BASIN #31 EXISTING CONDITIONS
#x#% STORM NO. = 1 *+** DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL  STORM  * INCREMENT TOTAL  STORM  *
TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL  EXCESS HYDROGRAPH *
(MIN.) am PRECIP  (CFS) * (MIN.) an PRECIP  (CFS) *
* *
&* *
0. .00 .000 0. * 195. .00 .000 1s. *
5. .03 .000 0. * 200. .00 .000 109. *
10. .09 .001 0. * 205. .00 .000 102. *
15. .14 .005 0. * 210. .00 .000 %6, *
20, .24 .009 1.+ 215, .00 .000 %0. *
25, 41 .016 3.+ 220. .00 .000 84, *
30, .74 .626 7. * 225. .00 .000 79. %
35. 41 .365 87. * 230. .00 .000 74, *
40, .24 .191 170, * 235. .00 .000 70. *
45, .18 140 258, * 240. .00 .000 66.  *

C-35



50. .15 .106 338. * 245. .00 .000 62. *
55. .12 .077 400. * .00 .000 8. *
60. 12 .077 442, o D00 s 000 o Bk ¥
65. . .077 466, * .00 .000 51, *
70. .06 .019 475, * 00 .000 48 *
75. .06 019 o AZLe X L00:00, L0000 .. 455 *
80. .04 .001 459, * .00 *
85. & .04 ¢ L0010 o 445 L3 7.00:0 i Sk
90. .04 .001 = 428, , . * 1. .00 *
95. .04 .001 407. * .00 *
100. <04 .001: 385, . * ¢ .00 * oo
105. .04 .001 363. * .00 *
110, .04 .001 341, ¥ .00 *
115. .04 L001 ;31900 * Wit 00 *
120. .04 .001 299. * .00 *
125. .00 .000 281. * .00 *
130. .00 .000 264. * .00 *
135, .00 .000 247. * .00 *
140. .00 .000 232. * .00 *
145. .00 .000 .- 218 * ;400 *
150. .00 .000 . 204. * .00 *
155. .00 .000 192. * .00 *
160. .00 .000 ;- 180. * (s .00 *
165. .00 .000 169, * .00 *
170. .00 L000. . 222595, %0 = w00, 50w LE
175. .00 .000 149,  * .00 *
180. .00 .000 140, * .00 *
185. .00 .000 131. * .00 *
. i .00 *

190, .00 .000 123,
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 1.740 INCHES
VOLUME OF EXCESS PRECIP =  75. ACRE-FEET
PEAK Q = 475. CFS TIME OF PEAK = 70. MIN.

INFILT.= 3.40 IN/HR  DECAY = 00180  FNINF = .50 IN/HR
MAX.PERV.RET.= .60.IN: - MAX.IMP.RET.= .10 IN; . :
U.D.F.C.D. CURPD RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN-JANUARY 1985 TO WRITE OUTPUT FILE OF STORM HYDROGRAPHS FOR SUBSEQUENT
USE WITH MULTI-PLAN RIVER ROUTING ROUTINES OF HEG-1 .

<

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. : DECu1993

@ o a : i

NO HYDROGRAPH VALUES WERE WRITTEN TO AN OUTPUTFILE FOR THIS RUN OF CUHPD.
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APPENDIX C - UDSWM2 - 10 YR
EXISTING CONDITIONS

CAUTION STATEMENT

The user is advised to use caution when using flow conveyance element (channels
and pipes) peak flows and hydrographs given in this report. The UDSWM2-PC
model assumes that all adjacent sub-basin flow enters the flow conveyance element
at the sub-basin design point or the downstream end of the element. The flow
conveyance element is simply routing the upstream incoming flow and ignoring the
possibility that additional flow may be entering from the adjacent sub-basin. Due to
this model limitation flow used for channel or pipe design should be increased
appropriately using engineering judgment to reflect incoming sub-basin flow.



2 1
3 4
WATERSHED

ROBBINSDALE DRAINAGE BASIN DESICN PLAN

1
1

2

FMG INC.

DECEMBER 1993

EXISTING HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 10 YR STORM
00 5.0

ococo
[y
[=]
o

105

0000

cooooo0o00CO
[
o
w

[~N-NeR-NoNoNeNaNaNa) o000
o
N
N

0
32

1 2
31 100

100
101
200
102
103
104
105
106
203

12
121
122

22
130

31

11

106

105
201

104

103
103

122
21
121
120
20

130
30
120

3
101

ENDPROGRAMOIO

[

FWUHRWWHWHW AWRHONKHWHWHKHHEHWHOAONWHNOOONWHNNON

102

25.

5 6

103 104 105 106 120 121 122 130

7

.01
2. .4
8 2.8
024 10,
.01
1.0 1.1
7.0 10.2
.019 0.
S033 3.
6. 2.4
190.

020 S,
.0100 3,
-0085 3.

.01 4.
.008 4.
.010 5.

14 2.8

.020 3.

w015 3.

.007 4.

007 20,

.031 5.

.012 4.

.010 5.

so17 3.

.010 3.
g 9 10

.016
3.
1 3
10. .075
.016
4.0 2
7.0 12
0. .016
3. .050
.016
20 4
S. .050
3. .050
3. .050
4. .063
4, .050
3. .063
28 4
3. .050
3. .088
4. .075
20. .063
s. .075
4. .063
5. .050
3. .063
3. .050
11 12 20

7
.8

.3

.6

21

.1

10.0

6.
12

5.0
60.

22
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ENVIRONMENTAL PROTECTION AGENCY - STORM WATER MANAGEMENT MODEL - VERSION .PC.1

DEVELOPED BY METCALF + EDDY, INC.

UNIVERSITY OF FLORIDA

WATER RESQURCES ENGINEEERS, INC. (SEPTEMBER 1970)

UPDATED BY UNIVERSITY OF FLORIDA (JUNE 1973)

HYDROLOGIC ENGINEERING CENTER, CORPS OF ENGINEERS

MISSOURI RIVER DIVISION, CORPS OF ENGINEERS (SEPTEMBER 1974)

BOYLE ENGINEERING CORPORATION (MARCH 1985, JULY 1985)

OTAPE OR DISK ASSICNMENTS

-JINCL) JINC2) JINGD)
2 1 0

JOUT(1)  JOUT(2)  JOUT(3)
1 2 0

NSCRAT(1) NSCRAT (2) . NSCRAT(3)
3 4 0

WATERSHED  PROGRAM CALLED

+** ENTRY MADE TO RUNOFF MODEL **+

ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC. DECEMBER 1993
EXISTING HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS

5.00

ONUMBER OF TIME STEPS S0
OINTECRATION TIME INTERVAL (MINUTES),

25.0 PERCENT OF IMPERVIOUS AREA HAS ZERO DETENTION DEPTH
1 ) .

ROBBINSDALE DRAINACE BASIN DESICN PLAN FMG INC. DECEMBER 1993
EXISTING HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 10 YR STORM

HYDROGRAPHS FROM CUHPE/PC ARE LISTED FOR THE FOLLOWING. 15 SUBCATCHMENTS

TIMEGHR/MIN) 1 2 3 . 4 05 6
20 21 2 30 31

o o 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. o,

o s. 0. 0. 0. 6. "7 0. 0.
0. o. 0. 0. 0.

o 10 0. 0. 1. 5. 1. 4.
0. 0. 0. o. 0.

0 1s. 6. 3. 7. 21. 7. 21.
o. 0. 0. 0. 0.

0 20. 27. 10. 17. s1. 19. 55.
1 °. 1. 1. 1.

o 2s. 77. 37. 46. 151. 50. 167.
8. 4 5. 13, 5.

o 0.  146. 71 70. 207. 73. 251,
30. 17. 28. 42. 17.

o 3s. 191, 87. 66. 176. 56. 229.
41, 31, 49, 54. 37.

0 40.  182. 86. 55, 133. 53. 182,
40, 37. sg. 51. 61.

o 4s.  157. 82. 45, 103. 2. 144,

C-38

10 YR STORM

i

" NSCRAT(4),
0

19.

92.

96.

68.

48.

35.

JINGE)  JINGSY  JINGEd  JING7)  3JINGB)  3INGS) 3INGI0)
0 0 o 0 0 o 0 -

30UTC4) ':36u7(5)"'jourcé) IOUTEFY  I00TE8) LJochg) JOUTC10)
o - 0 .. 0 0 -0 e 0.

i . NSCRATCS)
0 - uas

’

8 9 10
0. 0. 0.
0. © 0. o.
0. 1. 0.
1. 3. 0.
2. 7. 0.

10. 44, 20.
26. 43, 53,
40. 27. 55,
45, 17. 49,
45, 11. 42.



S0.

55.

10.

15.

20.

25.

30.

3s.

40.

45,

s0.

55.

10.

1s.

20.

25.

30.

35.

40,

45,

50.

55.

10.

15.

20.

36,

134,
32.

114,
28,

98,
25.

86.
23,

78.
21.

71,
20.

66.
18.

59.
14.

51.
11.

43,
8.

36.
S.

32,
4.

30.
3.

28.
2.

26.
2.

24,
0.

19.
0.

14.
0.

10.
0.

7.
0.

5.
0.

38.

76.
37.

70.
36.

64.
34.

60.
32.

36.
31.

53.
30.

49.
28.

44,
26.

38.
23.

34,
20.

30.
18.

27.
16.

24,
14.

22.
12,

1s.
11.

17.
10.

57.

38,
55.

32.
51.

27.
48.

24,
45,

21.
43.

i8.
41.

15.
38.

13.
34.

11.
29.

9.
25.

8.
21.

45,

80.
39.

64,
34.

54,
30,

47.
27.

43.
25.

40,
23,

34.
20.

28.
16.

22.
12.

19.

83.

34,
101.

27.
113.

23,
120.

18.
123.

16.
124.

15.
123.

14.
123.

12.
122.

10.
119.

8.
115.

0.
65.

0.
65.

0.
61.
57.

0.
53.

37.

0.
34,

32.

115.
93.
79.
70.
63.
59.
52,
40,
32.
27.
24,
22.
21.
20.
18,

14.
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25.

1s.

15.

14,

14,

44.

43.

42.

41.

39.

38.

36.

34.

31.

28.

26.

24.

22,

20.

19,

17.

16.

14.

13.

12.

11.

10.

36.

31.

27.

24,

22.

20.

17.

14,



3 2s. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 30.
3 30. 0. 0. 0. 0. 0. 0.
0. o. 0. 0. 28.
3 35. 0. 0. 0. 0. 0. . 0.
0. o. 0. 0. 27.
3 40. 0. 0. 0. 0. 0. 0. .
0. 0. ¥ o, 0. 25. :
3 45. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 24,
3 s0. o. 0. 0. 0. 0. 0.
o. % 0. " o 0. 22.
3 ss. 0. 0. o. 0. 0. 0.
0. 0. 0. 0. 21,
4 o 0. 0. 0. 0. . 0. 0.
0. 0. 0. 0. 19,
4 s, 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 18.
4 10. 0. 0. 0. 0. 0. 0.
o. 0. 0. 0. 7.
1
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN  FMG INC. DECEMBER 1993
EXISTING HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 10 YR STORM
WIDTH '
CUTTER GUTTER NOP NP OR DIAM  LENGTH
NUMBER  CONNECTION 'Gp) FD
203 11 9 .2 . PIPE .1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY QUTFLOW °
.0 . a2 3 3.0
2.8 11.0 3.7 12.0 4.8 12.0
1 106 0 1 CHANNEL 20,0 1100:
106 202 0 3 .0 1
202 10 s .. 2 PIPE | .1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW -
.0 .0 .2 1.0 1.1 4.0°
10.2 7.0 12.3 60.0 14.5 150.0.
10 9 0 2 PIPE 3.5 300,
9 105 0 1 CHANNEL 5.0 700:
105 201 0 3 .0 1.
201 © 6 2 : .1 1
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 . . 6.0 2.4 20.0
8 104 0 1 CHANNEL 20.0 2800,
104 7 0 3 .0 1.
7 6 0 1 CHANNEL _ 25.0 200,
6 103 ‘o 1 CHANNEL: 30,0  1350:
12 103 0 1 CHANNEL 2.0 1300.
103 5 0 3 .0 1.
5 102 0 1 CHANNEL 20.0, 1000,
102 4 0 3 0 1
4 2 o . 1 CHANNEL 20.0  2300.
200 4 - 2 PIPE a1 1
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
0 .0 1.2 14.0 2.8 28.0
3 2 o 1 CHANNEL 3.0 350,
2 101 0 1 CHANNEL, 30.0 800.
101 1 0 3 , .0 1,
i - 100 0 4 CHANNEL - 20,0 3700
OVERFLOW  50:0  3700.
100 93 0 3 ) .0 1,
22 122 0 1 CHANNEL 20,0 3750,
122 21 0 3 .0 1.
21 121 0 1 CHANNEL 15.0 2600,
121 120 0 3 .0 1.
120 20 0 3 Q0 1.
20 6 0 1 CHANNEL 30.0 700.
31 130 0 1 CHANNEL 20,0 3100,
130 30 0 3 .0 1.
30 120 0 1 CHANNEL 25.0  1500.
OTOTAL NUMBER OF GUTTERS/PIPES, 32
1
ROBBINSDALE DRAINAGE BASIN DESICN PLAN  FMG INC. DECEMBER 1993

EXISTING HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 10 YR STORM

ARRANGEMENT -OF SUBCATCHMENTS AND GUTTERS/PIPES

C-40

INVERT

SLOPE
(FT/FT)

.0100
7

.0240
.0010
.0100

2.8

.0190
.0330
.0010
.1000

4.6
.0200
.0010
.0100
.0085
.0100
.0010
.0080
.0010
.0100
.0010

4.8
.0200
.0160
.0010
.0070
.0070
.0010
.0310
.0010
.0120
.0010
.0010
.0100
.0170
.0010
.0100

0. 0. o.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. o. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. . o 0.
SIDE SLOPES OVERBANK/SURCHARGE
HORIZ TO VERT ~MANNING ., DEPTH K
L ° R N CFT)
0 .0 .016 .10 0
6.0 1.3 7.0 2.0 8.0
10.0 10.0 075 'Y 10.00 0
0 .0 .001 10.00 0
... .0 016 .10 0
5.0 5.2 6.0 8.3 7.0
.0 .0 .016 3.50 o
3.0 3.0 .050 5.00 0
0.0 .001 10.00 0
0 .0 .016 .10 0
28.0 7.1 36.0 8.4 190.0
5.0 5.0 .050 10.00 0
L0 .0 .001 10.00 0
3.0, 3.0 .050 10.00 0
3.0, 3.0 .050 10.00 0
4.0° 4.0 .063 5.00 0
.0, .0 .001 10.00 0
4.0° 4.0 .050 10.00 0
0 w0 .001 10.00 0
5.0 5.0 .063 10.00 0
0 .0 .001 .10 0
85.0
3.00 3.0 .050 “5.00 0
3.0° 3.0 .088 10.00 0
0 .0 .001 10.00 0
4.0 4.0 .075 5.00 0
20.0 20.0 .063 10.00
0 .0 .001 10.00 0
5.0 5.0 .075 10.00 0
0 .0 .001 10.00 0
4.0 4.0 .063  5.00 0
.0 .0 001 10.00 0
.0 .0 .001 10.00 0
5.0 5.0 .050 5.00 0
3.0 3.0 .063 10.00 0
.0 .0 .001 10.00 0
3.0 3.0 .050 10.00 0



GUTTER TRIBUTARY GUTTER/PIPE TRIBUTARY SUBAREA

1 01 0 o 0 0 0 [+] Q 0 0 0 0 o] 0 0 0 0

2 4 3 0 0 0 0 0 0 0 0 0 0 0 o] 0 0 0

3 200 0 0 [ 0 o] 0 o] o] 0 0 0 o 0 0 0 [¢]

4 102 0 0 0 [¢] 0 0 [ ] 0 0 0 0 0 0 0 0

H 103 0 0 ] [o] 0 0 0 0 o] o] 0 0 0 0 0 0

6 7 20 0 [ o] 0 0 0 0 0 0 0 0 0 0 0 0

7 104 0 0 0 0 0 0 [¢] 0 0 0 [ o 0 0 0 0

8 201 0 0 0 0 0 0 0 [ 0 0 ) 0 [*] o 0 0

9 10 0 o 0 0 o] [*] [ 0 0 0 0 0 0 0 0 0
10 202 0 0 0 0 0 [] 0 [ o] o/ 0 ] o] 0 0 0
11 203 0 0 Q [¢) 0 0 0 o} 0 0 0 o] 0 ] 0 0
12 0 0 0 0 0 0 0 0 0 0 10 0 [¢] Q 0 0 0
20 120 0 o] 0 [¢] 0 0 0 0 o 0 0 0 0 0 0 0
21 122 0 [ [ 0 [ o 0 0 0 0 0 o] 0 0 0 0
22 0 [¢] [¢] 0 o] 0 0 o] 0 0 22 0 0 0 0 0 0
30 130 [¢] [ 0 0 0 0 o 0 0 0 o [ 0 0 0 0
31 o} o 0 0 0 [¢] 0 0 0 0 31 0 0 0 [¢] 0 0
100 1 0 0 0 0 0 0 0 0 Q 1 0 0 0 0 0 0
101 2 o] 0 [¢] 0 0 0 0 [ o 2 0 ) 0 0 0 0
102 S o] 0 0 0 [¢] 0 0 0 0 4 0 0 0 0 [+] 0
103 6 12 o] 0 0 0 0 0 0 0 5 0 0 0 0 0 0
104 8 o} 0 [ 0 0 0 0 0 [+] 6 0 0 0 0 [+] [¢]
105 9 [¢] [¢] 0 0 0 [*] o] 0 0 7 o] 0 0 0 [¢] 0
106 11 [¢] [¢) ) [*] 0 0 0 0 [+] 8 0 0 [¢] [+ 0 [+]
120 121 30 0 0 0 0 [*] 0 [¢] 0 0 0 0 o] 0 o] 0
121 21 0 (8] 0 0 0 o] 0 [¢] 0 20 0 0 [+ 0 0 0
122 22 0 0 o] 0 0 0 0 o] 0 21 0 0 0 [+] 0 0
130 31 0 0 0 o] 0 [¢] 0 0 0 30 0 0 0 0 0 o]
200 0 [} 0 0 o] 0 0 0 0 0 3 0 o] [+ 0 [¢] 0
201 105 o] 0 [*] [ Q 0 o] 0 0 0 0 0 0 [¢] 0 0
202 106 o] 0 0 0 0 0 0 o 0 0 o 0 0 0 ] 0
203 0 0 0 0 0 0 [*] 0 o] 0 9 0 0 4 0 0 o]

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DECEMBER 1993
EXISTING HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 10 YR STORM

HYDROGRAPHS ARE LISTED FOR THE FOLLOWING 32 CONVEYANCE ELEMENTS

THE UPPER NUMBER IS DISCHARGE IN CFS
THE LOWER NUMBER IS ONE OF THE FOLLOWING CASES:
( ) DENQTES DEPTH ABOQVE INVERT IN FEET
(S) DENOTES STORAGE IN AC-FT FOR DETENSION DAM. DISCHARGE INCLUDES SPILLWAY OUTFLOW.
(1) DENOTES GUTTER INFLOW IN CFS FROM SPECIFIED INFLOW HYDROGRAPH
(D) DENQTES DISCHARGE IN CFS DIVERTED FROM THIS GUTTER
(0) DENOTES STORACE IN AC-FT FOR SURCHARGED CUTTER

TIME(CHR/MIN) 1 2 3 4 5 6 7 8 9 10
11 12 20 21 22 30 31 100 101 102
103 104 108 106 120 121 122 130 200 201
202 203
0 s o. 0. 0. o. 0. 0. 0. 0. 0. 0
00 0D .00 -00) -00) -00) -00) 00D -00)

C-41

0. 0. 0. 0. 0.
00D -0C) 00D 00D 00D 0C) -0() -00) -00) L0()

o © o OO 0o O 0o O 0O O O O 0O o O O O o o 0O o 0o O o o o o o o o o o

o O O O O © o O 0O O 0O 0O 0O 0O o O O 0O o o 0o oo O ©o O 0o O o o O O o

0
0
0
0
0
0
0
o]
0
0
0
0
[¢]
0
0
0
0
0
[s
o]
0
0
0
0
[
0
0
0
0
0
0
0

D.A.(AQ)
1528.3
1415.0

37.1
1377.9
1283.2
1184.9

299.5
167.7
120.3
120.3
20.5
54.4
895.4
227.8
130.6
600.3
520.3
1638.4
1528.3
1377.9
1283.2
299.5
167.7
120.3
895.4
295.0
227.8
600.3
37.1
167.7
120.3

20.5



ki)

25,

30.

“3s,

40.

45.

-00)

-0C%)

108

06

-0¢)
In
008)
200
00)

<0(:)

.0¢:)

)

)
20(9)

SIS

00

361.

162,

20(S)

00D

200D
o)
NS

KIS

167.

2.
2¢9)

52,

. «9C)

19.
1.3C)

252,

A g
“lséd
0.

1.7¢)

36.
1.7¢ )

232,

6.
7(S)

294,
2.4¢)

44, -
1.9¢ )

186.
.00

6.

.B(SY

391.
2.8¢)

45,

200y

92.

12.

86.

13,
90D

750
.SCD

50.
00>

17.
1.

102.

-8()

42,
6C)

69.
-0()

0¢)

239,

42.

345,

0()

00)
0¢)

100D

-10)
L [p)

00D

-8()

-00)

12,

48.

. 407.

24,

136.
-6(,)

343,
14.

93.

355,
76D

23,

NS

-00)

1264
1.9¢)

a..
52,
0()

263,
1.9¢)

55.

C-42

ss.
: -80)

-0(’ b)
00D
16,
1.4C)
00
-0(‘ )

249,
2.0¢)

£ )
237.
1.9¢)

4' X
209

36.

00D

PR
1.7¢)

12;
L40)
51,

.0C)

155.

26,

1s5¢)

27.

78.

12.

154.

43.

268.
00D

62.

20
320.

-0()

0. 0.
.0(8) 068)
‘0. 0.
-0¢0) 00D
0. 5. ¢
-0C) -00)
0. o °
.0(s) 0(s)
0. 0.
o .00 .0C¢)
3. no 2. v
v 00D .0( P
o, i
4 .0CS) .0¢5)
“o. 0.
o003 10,
11. 56.
) -0(') .0()
T T
oW1(S) 1(8)
“o. 0.
L .0C) 210
45. . 188, ..
-00) .00 )
4] H
o3 50
o. 1.
o W00 .20°)
123. 343,
00) -0(’)
8. 10,
7¢8): 1.1CS)
LT
20D 30
: o443, o
:0C X .00 ),
12. 14.
1.1(5)  1.6(S)
G
. 20 »4C)
380. 476
W0 0) 00)
16, 16.
1.4(5)  1.9¢S)
3. . 4
203 40)
457.

. 472,



50.

55.

10.

15.

20.

25.

350.
-00)

w

0(s)

.9( )

.0()
-6(S)

-6C)

0()
-9¢s)

700

.00 )
120

-8()

.0()
20(S)

-8()

438.
37.
105.

00D

425,
90D

33.
27C)

93.
200D

396.

26.

80.

388.
-8()

23.
50D

76.

383.

21,

€9.

290D
1s2.

-0C)
9(S)

434,
.00 )

42.
-9C)

125.

-9

859

409,
90

29.
.6 )

85.

9()

18(s)

380.
7C)

1.0()
38.

19.
1.0¢)

124,
1.2¢)

29,

20.
1.0C )

146.
1.3(¢)

22.

20.
1.00)

167.

20.
00D

21.
1.0()

187.
1.5¢ )

19.

21.
1.1¢)

204.
1.5¢)

1s.

21.
1.1¢)

215.
1.6( )

19.

21,
1.0()

221.
1.6( )

16.
<0

20.
1.0()

424,

3S.

48.

414.
00)

46.
-0C)

48.

397.
-00)

55.
.20

48.
00>

381.
.9()

62.
220

46.

369.

66.

45.

364.
-8()

68.
30O

44,
-00)

361.
-8()

69.
42.
-0C)

357.
-8()

-7¢)
49,

115.

L00)

342,

30.

70D
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ROBBINSDALE :DRAINAGE BASIN DESIGN PLAN -FMG INC. DECEMBER 1993
EXISTING-HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 10 YR STORM

*++ DEAK FLOWS, STAGES AND STORAGES OF GUTTERS 'AND DETENSION DAMS +++

CONVEYANCE
ELEMENT

203 .
11
106
202
10
22
9
31
122
105
130
21
201
30
121
8
120
104
20,
7
12
6
103
5 .
200 ..
102
3
4
2
101
1.
100
99

PEAK
(CFs)

TR
6.
49,

65,

STAGE
(FT)

(DIRECT

ENDPROGRAM . PROGRAM CALLED

STORAGE TIME
(AC-FT)  (HR/MIN)

.9 0 50,
1 25,
FLOW - O 45;
5.3 3,0,
3 o,
1 10.
: 3 s,
1 3o.
FLOW) 1 s,
FLOW) 0 30,
FLOW) 1 20.
‘ 1 20,
2.2 1 .15,
1 2.
FLOW) . 1 15,
1 30,
FLOW) 1 2.
FLOW) 0 30.
1 .30,
0 3o.
0 4.
1 20.
FLOW) 0 4o.
_ 0 45,
2.0 1 10.
FLOW) 0 40,
1 10,
0-.50.
0 3s.

FLOW) 0 s0. n
S 1 .30,
FLOW). 1 1s.
FLOW) 1 1s.
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APPENDIX C - UDSWM2 - 100 YR
EXISTING CONDITIONS

CAUTION STATEMENT

The user is advised to use caution when using flow conveyance element (channels
and pipes) peak flows and hydregraphs given in this report. The UDSWM2-PC
model assumes that all adjacent sub-basin flow enters the flow conveyance element
at the sub-basin design point or the downstream end of the element. The flow
conveyance element is simply routing the upstream incoming flow and ignoring the
possibility that additional flow may be entering from the adjacent sub-basin. Due to
this model limitation flow used for channel or pipe design should be increased
appropriately using engineering judgment to reflect incoming sub-basin flow.



2 1 1 2

3 4
WATERSHED 1
ROBBINSDALE DRAINACE BASIN DESICN PLAN FMG INC. DECEMBER 1993
EXISTING HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 100 YR STORM

50 00 5.0 1
01 100
02 101
03 200
04 102
05 103
06 104
07 105
08 106
09 203
10 12
20 - 121
21 122
22 22
30 130
31 31
0 203 11 92 0.1 1. .01 .016 W1
0 0 .1 2. .4 3. 7 6.
1.3 7 2 8 2.8 11 3.7 12
4.8 12
0 11 106 1 20.0 1100 .024 10. 10. 075 10.0
0 106 202 3 1.
0 202 10 92 0.1 1. .01 .016 .1
0 0 .2 1.0 1.1 4.0 2.8 5.0
5.2 6.0 8.3 7.0 10.2 7.0 12.3 60.
14.5 150.0
0 10 9 2 3.5 300 .019 0. 0. .016 3.5
0 9 105 1 5.0 700 .033 3. 3. .050 5.0
0 105 201 3 1.
0 201 8 62 0.1 1. .1 016 1
0 0 0.5 6. 2.4 20 4.6 28
7.1 36 8.4 190.
0 8 104 1 20.0 2800 .020 s. 5. .050 10.0
0 104 7 3 1.
0 7 6 1 25.0 200 .0100 3. 3. .050 10.0
0 6 103 1 30.0 1350 .0085 3. 3. .050 10.0
0 12 103 1 2.0 1300 .01 4. 4. .063 5.0
0 103 5 3 1.
0 S 102 1 20.0 1000 .008 4. 4. .050 10.0
0 102 4 3 1.
o] 4 2 1 20.0 2300 .010 5. S. .063 10.0
0 200 3 42 0.1 1.
0 0 1.2 14 2.8 28 4.8 8s
0 3 2 1 3.0 350 .020 3. 3. .050 5.0
0 2 1ol 1 30.0 800 .016 3. 3. .088 10.0
0 101 1 3 1.
0 1 100 4 20.0 3700 .007 4, 4. 075 5.0
50.0 3700 007 20. 20. .063 10.0
0 100 99 3 1.
0 22 122 1 20.0 3750 .031 5. S. 075 10.0
0 122 21 3 1.
0 21 121 1 15.0 2600 .012 4. 4. .063 5.0
0 121 120 3 1.
0 120 20 3 1.
0 20 ] 1 30.0 700 .010 . 5. .050 5.0
¢ 31 130 1 20.0 3100 .017 3. 3. .063 10.0
0 130 30 3 1.
0 30 120 1 25. 1500 .010 3. 3. .050 10.0
0
32
1 2 3 4 5 6 7 8 9 10 11 12 20 21 22 3¢

31 100 101 102 103 104 105 106 120 121 122 130 200 201 202 203
ENDPROGRAMOO
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ENVIRONMENTAL PROTECTION AGENCY - STORM WATER MANAGEMENT MObEL - VERSiON PC.1

DEVELOPED BY

UPDATED BY

OTAPE OR DISK ASSIGNMENTS

JINCD JINC2) JIN(D) JINGD JIN(S)- " JINCE) JIN(75 JINCS) JIN(S)
2 1 0 [ S0 0 .. 0. 0. 0

JoUT(l) JOUT(2) JOUT(3) JOUT(4) ~.JOUT(5) - JOUT(6) JOUT(7) JOUT(8) .JOUT(9)
1 2 0 0 0 0 Q. Q . [

WATERSHED

*++ ENTRY MADE TO RUNOFF MODEL **+

NSCRAT(1)
3

PROCRAM CALLED

METCALF + EDDY, INC.

UNIVERSITY OF FLORIDA

WATER RESOURCES ENGINEEERS, INC. (SEPTEMBER 1970)

UNIVERSITY OF FLORIDA (JUNE 1973)

HYDROLOGIC ENGINEERING CENTER, CORPS OF ENGINEERS

MISSOURI RIVER DIVISION, CORPS OF ENGINEERS (SEPTEMBER 1974)

BOYLE ENGINEERING CORPORATION (MARCH 1985, JULY 1985)

NSCRAT(2)
4 o

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN
EXISTING HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 100 YR STORM

ONUMBER OF TIME STEPS

50

OINTEGRATION TIME INTERVAL (MINUTES),

MG INC.

5.00

NSCRAT(3)
)" 0

DECEMBER 1993

25.0 PERCENT OF IMPERVIOUS AREA HAS ZERO DETENTION DEPTH
1

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN

MG INC.
EXISTING HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS

DECEMBER 1993

100 YR STORM

HYDROCRAPHS FROM CUHPE/PC ARE LISTED FOR THE FOLLOWING 15 SUBCATCHMENTS

TIMECHR/MIN)
o] 0.
0 5.
0 1o0.
0 1s5.
0 20.
0 25.
0 30.
0 35.
0 40.
0 45,

1
20

155,
77.

287.
144,

375.
157.

370.

2

132.

233.

153,

135.
211.

119,

4
30

0.
204

0.
0.

6.
0.

21,
0.

5
31

0.
Q.

0.
0.

1.
0.

7.
0.

17.
1.

41.
3.

101,
27.

143.
87.

134,
170.

114.

6

21.
49,
132,
364.
521.
491.

416.

C-50

NSCRAT(4)
0 .

16.
65.
216.
212.
166.

129.

37.

87.

123,

138.

IINC10)
"o
I0UT(I0)
0
I
NSCRAT(S)
S
9 10
0. 0.
0. 0.
1. 0.
3. 0.
6. 0.
29, 17.
109, 93.
%6, 142,
68. 147,
8. 137,



50.

55.

10.

15.

20,

25.

30.

35.

40.

45.

50.

55.

10.

15.

20.

25.

30.

3s.

40.

45.

50.

55.

10.

15.

20,

152,

334.
139.

293,
124.

254,
111,

222,
101.

194.
86.

165.
71.

134.
57.

108.
44,

86.
35.

70.
28.

57.
18.

44,
11.

37.
8.

33.
5.

30.
27.
2.

22.
0.

1s.
11.
0.

8.
0.

6.
0.

147,

228.
149,

215.
147.

200.
142,

187.
136.

170.
127.

150.
116.

131.
104.

113.
92.

97.
81.

84.
71.

72.
63.

63.
56.

55,
49.

48,
44,

42.
39.

36.
34,

31.
30.

25,
27.

17.
23.

226.

103.
225.

88.
217.

75.
203.

66.
191.

SS.
175.

42.
156.

29.
136,

21.
117.

34,

4.
29,
25.

2.
22,

Q.
18.

189.

245,
170.

196.
149,

161.
132.

140.
119.

110.
99.

80.
79.

56.
62.

38.
47.

29.
36.

23.
28,

19.
17.

17.
11.

16.
8.

1s.
5.

1s.
11.
2.
7.
0.
0.

3.
0.

2.
0.

0.
0.
0.

0.
c.

0.
0.

Q.
c.
0.

0.
0.

Q.
0.
0.

0.
o.

Q.
0.

258.

95.
338,

78.
400.

65.
442,

55.
466,

41,
475.

29.
471.

22,
459.

16.
445,

12.
428.

218.

0.
204.
192.

0.
180.

0.
169.

347.
285.
237.
206.
167.
127,
9s5.
68.
48.
37.
30.
26.
23.
21.
20.
15.

10.

C-51

99,

75,

58.

S1.

33.

23.

14.

138.

137.

138.

13s.

130.

121,

111.

101,

92.

84.

76.

70.

63.

s8.

s3.

48.

44,

40.

36.

33.

30.

27,

25.

23,

20.

18.

11,

33.

23.

20,

124.

109.

97.

88.

74.

61.

48.

38.

29.



0. 0. 0. 0. 102.
3 30. 0. 0. a. 0. 0. . 0. 0. 0. 0.
0. 0. 0. a. 96.
3 35, 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. Q. c. 90.
3 40. 0. Q. 0. o. 0. C. 0. 0. Ll O 0.
0. 0. 0. 0. 84.
3 45, 0. 0. 0. 0. 0. C 0. 0. 0. 0. 0.
0. 0. 0. 0. 79.
3 50. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 74.
3 55, 0. c. 0. 0. 0. 0. 0. 0. 0. Q.
0. 0. 0. 0. 70.
4 0. 0. 0. 0. 0. o. 0. 0. 0. 0. 0.
0. 0. 0. 0. 66.
4 5. 0. 0. 0. 0. 0. 0. .0. 0. 0. 0.
0. 0. 0. 0. 62.
4 10. C. 0. 0. 0. 0. 0. 0. L0 0. 0.
0. 0. 0. 0. 58.
1
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DECEMBER 1993
EXISTING HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 100 YR STORM
e : : WIDTH . INVERT . SIDE SLOPES S OVERBANK/SURCHARGE
GUTTER GUTTER NOP NP OR DIAM LENGTH SLOPE HORIZ -TO VERT . MANNING DEPTH JK
NUMBER CONNECTION (FD (FT) (FT/FT) L R N ) (FT)
203 11 9 2 PIPE WL 1. .0100 000 .0 .016 .10 0
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY QUTFLOW
! . ilaQ .1 2.0 .4 3.0 .7 6.0 1.3 7.0 2.0 8.0
2.8 11.0 3.7 12.0 4.8 12.0
11 106 0 1 CHANNEL 20.0 1100. .0240 10.0 0.0 .075 10.00 0
106 .. 202 3000 3 ’ .0 1. .0010 0 . .0 .otLoo1 10.00 0
202 10 9 2 IP 38 1. .0100 0 .0 . .016 .10 0
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
i .0 ) C .2 1.0 11 4.0 2.8~ 5.0 5.2 6.0 - 8.3 7.0
10.2 7.0 12.3 60.0 14:5° 150.0° .
10 9 0 2 PIPE 3.5 300. .0180 .0 .0 .016 3.50 0
9 105 0 1 CHANNEL . 5.0 700. .0330 3.0:7 3.0 - .050 ) 5.00 0
105 201 0 3 0" 1. .0010.. 0. .0 Co L0001 10.00 0
201 6 2 PIPE .1 1. .1000 .0 .0 .016 .10 [
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY:!OUTFLOW ) .
.0 .0 .5 6.0 2.4 20.0 4.6 28.0 7.1 36.0 8.4 190.0
8 104 0 1 CHANNEL 20.0 2800. .0200 5.0 5.0 .050 10.00 0
104 7 0 3 : 0 1 .0010 .0 0 © ,001 10.00 0
7 6 0 1 CHANNEL 25.0 200, .0100 3.0. " 3.0 .050 10.00 0
6 103 0 1 CHANNEL 30.0 1350. .0085 3.0 3.0 .050 10.00 0
12 103 0 1 CHANNEL. ° 2.0 1300 .0100 4.0-- 4.0 .063 5,00 0
103 5 ] 3 0 . .0010" .0 .0 .001 10,00 (o]
S 102 0 1 CHANNEL 20.0 1000. .0080 4.0 4.0 .050 10.00 [
102 4 0 3 : i .0 1 .0010 .0 .0 .001 0 10.00 [¢]
4 2 0 1 CHANNEL 20.0°°  2300. .0100 5.0 5.0 .063 10.00 c
200 4 2 PIPE .1 1. .0010 .0 .0 .001 .10 0
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW -
.0 .0 1.2 14.0 2.8 28.0 4.8 85.0
3 2 0 1 CHANNEL 3.0 350. .0200 3.0 3.0 .050 5.00 0
2 101 0 o1 + CHANNEL 30.0 800. .0160 3.0- 3.0 .088 .° 10.00 0
101 1 0 3 0.1 1. .0010 .0 .0 .001 10.00 0
1 100 0 4 CHANNEL 20.0 3700. .0070 4.0 4.0 .075 5.00 0
OVERFLOW 50.0 3700. .0070 20.0 . 20.0 .063 10.00
100 99 0 3 .0 1. .0010 .0 .0 .001 10.00 0
22 122 0 1 CHANNEL 20.0 3750. .0310 5.0 5.0 075 10.00 0
122 21 0 3 .0 1. .0010 0 .0 S 001 10.00 0
21 121 0 1 CHANNEL 15.0: 2600. -0120 4.0° 4.0 .u .063 5.00 0
121 120 0 3 .0 1. .0010 .0 .0 .001 10.00 [¢]
120 . 20 0 3 . .0 1. .0010 .0 .0 .001 10.00 0
20 6 0 1 CHANNEL 30.0 700, .0100 5.0© 5.0 .050 5.00 0
31 130 0 1 CHANNEL 20.0 3100. .0170 3.0 3.0 .063 10.00 0
130 30 0 3 ‘ .0 1 .0010 .0 .0 .00 10.00 o]
0 1 CHANNEL 25.0 1500. .0100 3.0 3.0 .050 10.00 0

30 120
OTOTAL NUMBER OF GUTTERS/PIPES, 32
1 .

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DECEMBER 1993
EXISTING HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 100 YR STORM

ARRANGEMENT OF SUBCATCHMENTS AND GUTTERS/PIPES

C-52



GUTTER TRIBUTARY GUTTER/PIPE TRIBUTARY SUBAREA D.A. (AC)

1 101 0 0 0 0 0 0 0 ) 0 0 0 0 o] [+] 0 0 0 0 0 1528.3

2 4 3 [+] 0 0 "] 0 [¢] ] 0 0 0 0 0 o 0 0 0 0 0 1415.0

3 200 0 [¢] 0 o o] 0 0 0 0 0 0 0 Q Q 0 0 ) 0 0 37.1

4 102 0 2] 0 0 Q 0 0 0 0 0 0 0 3] 0 0 0 0 0 0 1377.9

5 103 0 0 0 0 0 0 ) [*] [+] 0 0 o] 0 0 0 0 0 0 0 1283.2

6 7 20 0 [¢] 0 0 (] [ 0 [¢] 0 0 0 o 0 0 0 0 0 0 1194.9

7 104 0 0 0 0 0 0 0 0 0 0 o 0 0 0 Q 0 0 0 0 299.5

8 201 0 0 [¢] 0 [*] o] 0 0 0 "] o 0 0 0 0 [¢] 0 0 0 167.7

9 10 0 0 0 0 0 "] 0 0 0 2] 0 o 0 o [ 0 0 0 0 120.3
10 202 [¢] 0 0 0 0 0 0 0 0 0 o o 0 [ 0 o] 0 0 0 120.3
11 203 [+] 0 0 0 0 [ [¢] ] o] [ [¢] 0 [} [+] <] [ [¢] 0 0 20.5
12 0 0 0 0 0 0 [+ 0 0 0 10 0 0 0 [ 0 0 0 [¢] 0 54.4
20 120 0 0 0 0 0 0 0 0 0 o ] 0 0 0 0 o] 0 0 0 B895.4
21 122 0 0 0 ] 0 0 0 Q 0 0 0 0 0 0 [¢] 0 0 0 o 227.8
22 c 0 0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0 130.6
30 130 0 0 0 0 0 0 0 0 0 o] o] 0 0 0 0 0 0 0 0 600.3
31 0 0 0 0 0 0 0 Q 0 0 31 ] 0 0 0 0 0 0 0 0 520.3
100 1 ) 0 0 0 0 4] o] 0 0 1 o [ 0 0 0 [ 0 0 0 1638.4
101 2 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 1528.3
102 5 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 1377.9
103 6 12 0 0 0 0 [ 0 0 0 5 0 o] 0 0 o] o] o] 0 0 1283.2
104 8 [*] 0 0 0 0 0 o 0 0 6 0 0 0 0 o o 0 0 0 299.5
105 9 0 0 [*] 0 0 0 0 [+] 0 7 0 0 0 [ 0 0 0 0 o 167.7
106 11 [*] 0 [¢] [+] 0 0 0 0 1] 8 [¢) [¢] 0 [+ [*] 0 0 [¢] 0 120.3
120 121 30 0 [¢] [¢] [¢] [+] [ 0 0 0 [¢) 0 0 [ 0 0 0 [ 0 895.4
121 21 0 0 ] [+] 0 0 0 0 0 20 0 0 0 ¢} 0 0 0 0 0 295.0
122 22 0 Q 0 ] o 0 0 0 0 21 0 0 0 0 0 0 0 0 o 227.8
130 31 [¢] 0 0 [ 0 0 0 0 0 30 0 0 o 0 0 0 0 0 0 600.3
200 0 ] ] 0 0 0 0 0 0 0 3 0 0 [¢] 0 0 0 0 0 0 37.1
201 105 [¢] 0 0 0 0 0 0 0 0 0 0 o] 0 0 0 0 0 ] 0 167.7
202 106 0 0 [*] [ o 0 0 0 [ 0 0 o 0 0 [¢] 0 o] 0 0 120.3
203 0 0 0 ] 0 [ 0 0 0 0 9 0 0 0 o] 0 0 0 0 0 20.5

ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC. DECEMBER 1993
EXISTING HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 100 YR STORM

HYDROGRAPHS ARE LISTED FOR THE FOLLOWING 32 CONVEYANCE ELEMENTS

THE UPPER NUMBER IS DISCHARGE IN CFS
THE LOWER NUMBER IS ONE OF THE FOLLOWING CASES:
( ) DENOTES DEPTH ABOVE INVERT IN FEET
(S) DENOTES STORAGE IN AC-FT FOR DETENSION DAM. DISCHARGE INCLUDES SPILLWAY OUTFLOW.
(I) DENOTES GUTTER INFLOW IN CFS FROM SPECIFIED INFLOW HYDROGRAPH
(D) DENQTES DISCHARGE IN CFS DIVERTED FROM THIS GUTTER
(0) DENOTES STORAGE IN AC-FT FOR SURCHARGED GUTTER

TIMECHR/MIN) 1 2 3 4 5 6 7 8 g 10
11 12 20 21 22 30 31 100 101 102
103 104 105 106 120 121 122 130 200 201
202 203
¢ 5. 0. 0. 0. 0. 0. o. 0. c. 0. o.
-00) 00 -00) -00) 00D -00) 00 0C) -00) 00D

0. o. 0. 0. 0. o. o. 0. 0. 0.
00D -00) -00) -00) .00 -00) .00 200D 00 -00)

C-53
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~15. .

W

220,

25,
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35.

40.
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75.
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118,
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00)

.6(8)

13¢s)
s68.

“8(s)

5()

P 0.
00) .00
Q. 0.
. .0(,-\) .0( )
0. o.
f.000) 00
3. 0.
.00 0C0)
0. . 1.
L10) 10D
0. 0.
06D 0C)
8. . 1.
0C) 00
1. 0 6.
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30 7O
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¥++ PEAK FLOWS, STAGES AND STORAGES OF GUTTERS AND DETENSION DAMS *++

CONVEYANCE  PEAK
ELEMENT .. (CFS)
203 10.

11 10.
106 . ' 146..
202 53,
10 53,
22 .. 192.,
9 53.
31 460.
122 331,
105 216.
130 535,
21 314.
201 41,
30 .533.
121 407.
8 39,
120 920,
104 524,
20 917. -
7 521.
12 134,
6 1112,
103 1240,
s . 1241,
200 ° 61.
102 . 1381,
3 sl
4 1359,
2 1421.
101 1604.
1 1453.°
100 1587.
93 1587.

STAGE STORAGE TIME
(FT) (AC-FT),  (HR/MIN)-
.1 2.7 1 10.
.3 1 25,
(DIRECT FLOW). 1.0,
.1 1200’ 2" 10.
1.7 2 10.
1.7... 1..5.
1.3 2 10.
3.0 1 20.
(DIRECT FLOW) 1 0.
(DIRECT FLOW) o 30.
(DIRECT FLOW) 1 10.
2.9 o 1 10.
.1 7.1 2 50.
3.0 - 1 1s,
(DIRECT FLOW) 1..5.
.6 3° 0.
(DIRECT FLOW) 1 10,
(DIRECT FLOW) 0. 35.
3.5 1 1S,
3.0 0 35.
3.0 0 45.
4.3 1 10.
(DIRECT FLOW) 1 10..
5.1 . 1 10.
.1 4.0 1 s,
(DIRECT FLOW) . 0 50.
17 0 1. 10.
5.4 15,
5.6 1 10.
(DIRECT FLOW), 1-55.
. o 1 20.
(DIRECT FLOW) 1 20.
(DIRECT FLOW) 1 20.
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APPENDIX D

FUTURE LAND USE AND EXISTING HYDRAULIC CONDITIONS
COMPUTER PRINTOUTS

This appendix contains UDSWM?2 computer printouts existing hydraulic conditions with
fully developed future land use conditions. Only the 100 year run is included.

Note: Computer printouts are dated Dec. 1993 rather than Dec. 1994 due to time lag
between dates of final analysis (Dec. 1993) and City approval (Dec. 1994).

CAUTION STATEMENT

The user is advised to use caution when using flow conveyance element (channels
and pipes) peak flows and hydrographs given in this report. The UDSWM2-PC
model assumes that all adjacent sub-basin flow enters the flow conveyance element
at the sub-basin design point or the downstream end of the element. The flow
conveyance element is simply routing the upstream incoming flow and ignoring the
possibility that additional flow may be entering from the adjacent sub-basin. Due to
this model limitation flow used for channel or pipe design should be increased
appropriately using engineering judgment to reflect incoming sub-basin flow.
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2. .4 3. 7
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1.0 1.1 4.0 2.8
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.1 .016
6. 2.4 20 4.6
190.

.020 5. 5. .050
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.0085 3. 3. .050
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ENVIRONMENTAL PROTECTION AGENCY - STORM WATER MANAGEMENT MODEL - VERSION PC.1

DEVELOPED BY METCALF + EDDY, INC.
UNIVERSITY OF FLORIDA
WATER RESOURCES ENGINEEERS, INC. (SEPTEMBER 1970)

UPDATED BY UNIVERSITY OF FLORIDA (JUNE 1973)
HYDROLOGIC ENGINEERING CENTER, CORPS OF ENGINEERS
MISSOURI RIVER DIVISION, CORPS OF ENGINEERS (SEPTEMBER 1574)
BOYLE ENGINEERING CORPORATION (MARCH 1585, JULY 1985)
OTAPE OR DISK ASSICNMENTS

JINGL)  JING)  JING)  JING)  JINGS)  JINGEY  JINGZY  JING®)  IJINGS)  JINCIO)
2 1 0 0 L0 o [ 0 o .0 -

v

JOUT(L)  3JOUT(2) JOUT(3)  JOUT(4) - JOUT(S) . JOUT(E) JOUT(7) JOUT(8)  JOUT(9) . JOUT(10)
1 2 0 o .0 0 0 0 o, 0

NSCRAT (1) NSCRAT(2) “* = NSCRAT(3) " NSCRAT(4) “"' NSCRAT(5),
3 4 o 0 . -

¢

WATERSHED  PROGRAM CALLED

+++ ENTRY MADE TO RUNOFF MODEL +*+*+
ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC. DECEMBER 1993
FUTURE HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 100 YR STORM

ONUMBER OF TIME STEPS 50 .
OINTEGRATION TIME INTERVAL (MINUTES), 5.00

25.0 PERCENT OF IMPERVIOUS AREA HAS ZERO DETENTION DEPTH
1 .

u

ROBBINSDALE DRAINAGE BASIN DESICN PLAN FMG INC. DECEMBER 1993
FUTURE HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 100 YR STORM

HYDROGRAPHS FROM CUHPE/PC ARE LISTED FOR THE FOLLOWING 15 SUBCATCHMENTS

TIMECHR/MIN) 1 2 3 4 T 5 6" 7 8 g 10
20 21 22 30 31

o o. o. 0. 0. 0. 0. 0. o. 0. 0. . 0.

0. 0. 0. 0. . . »

o s. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
o. 0. o. 0. 0.

o 10. 1. 1. 2. 6. 3, 5. 5. 1. 2. 2.
‘1. 2. 1. 1. 1.

0 1s. 12. 11. 7. 21. 12. 25. 15. 3. 4. s,
8. s. 4. 5. 3.

0 20. 54, 32. 15. 45, 26. s8. 29. 7. - 8. 20.
26. 22. 1. 27. 11.

0 2s. 130. 73. 37. 120. 62. 144, 78. 16. 33, 50.
81. 49, 27. 68. 29.

o 30. 259. 211. 94. 315. 145, 380. 218. 66. 114, 129.
145. 164. 137. 185. 103.

o 3s. 437. 357. 138. 416. 169. 564. 229. 130. 98. 193.
246. 265. 246. 286. 240.

0 40. s12. 377. 135, 370. 141. 526. 182. 167. 68. 192.
259. 283. 280. 285. 396.

0 4s. 457. 343. 119. 303. 109. 434, 14o0. 174. 5. 171.

D-2
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55.

10.

15.

20.

197.

166.

254,
13s.

214,
121.

184,
103.

150.
8l.

117.
62.

8s.
44,

€8.
33.

56.
26.

49,
22.

45,
19.

43.
17.

41.
16.

265.

300.
239.

257.
211.

221.
187.

195.
168.

166.
145.

133.
120.

105.
97.

81.
78.

62.
63.

45.
51.

35.
41,

29.
30.

25.
24.

22.
20.

20,
17.

282.

103.
271.

88.
250.

75.
230.

66.
214.

55.
191.

42.
166.

29,
142.

21,
120.

16.
101.

12.
86.

10.
73.
62.

8.
53.

7.
46.

39.

250.

245.
215.

196.
182.

161.
155.

140.
136.

110.
113.

80.
89,

56.
69.

38.
SL.

29.
36.

23,
27.

19.
22.

17.
19.

16.
16.

15.
15.

1s.
14,

529.

618.

63.
665,
677.

42.
671.

32.

659. .

23,
638.

353.

284,

233.

201.

163,

121.

89.

60.

44,

35.

29,

26.

24,

23,

22,

18.

11.

108.

81.

63.

S5.

39.

28.

174.

171.

164.

156.

146.

133.

118.

107.

9s.

85.

75.

67.

60.

54.

49,

44,

3s.

34,

30.

26.

22.

1s.

10.

33.

24,

21.

20.

11.

149,

128,

110.

97.

82.

65.

50.

34,

25.

1S.

15.

13.

11.

10.



3 25, 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 78.
3 30. o. 0. 0. 0. 0. L0
o. 0. 0. 0. 71.
] Sl JERT R LT
3 3s. ' 0. 0. 0. 0. 0. . o.
0. 0. o. 0. 66.
3 40. "o, 0. o T o 0. o,
0. 0. 0. 0. 60.
3 (s S PRy { L
3 45. " o 0. 0. 0. 0. 00
0. 0. 0. 0. 55.
3 s0. 0. o.  o. 7 o 0. o.
0. o. 0. 0. s1.
3 55, o. © o o. o 0. . .:o0.
o. o. o. 0. 46.
4 o 0. o. o, o oo 0.
0. o. 0. 0. 43.
4 5. 0. 0. 0. R Y T
0. 0. 0. 0. 39.
4 10. 0. o. T 0. T o 0. - 0.
0. o. 0. 0. 36.

1

ROBBINSDALE' DRAINAGE BASIN DESI‘C‘}:{R PLAN ' FMG INC. xDl:ECEMBER 1993
FUTURE HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 100 YR STORM

N ., WIDTH 1
CUTTER GUTTER NDP NP OR DIAM.  LENGTH
NUMBER  CONNECTION (FD) (FD
203 11 9 2 PIPE .1 1
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
0 . .1 2.0 24 3.0
2.8 110 3.7  12.0 4.8  12.0
1 106 0 1 CHANNEL 20.0 1100.
106 202 S0 3 L .0 1a:
202 10 9 2 PIPE k3 1
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
L .0 .0 . 1.0 1.1 4.0
10.2 7.0 12,3 60.0 14.5- 150.0;
10 9 0 2 PIPE 3.5 300.
5 105 -0 1 - CHANNEL 5.0 700.
105 201 0 3 .0 1.
201 8 6 2 .1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY:OUTFLOW
.0 .0 .5 6.0 2.4 20.0
8 104 0 1 CHANNEL 20.0
104 7 0 3 - :
7 6 0 1 CHANNEL 25.0
6 103 0 1 CHANNEL 30.0
12 - 103 0 1 CHANNEL, - 2.0
103 5 0 3 .0
5 102 0 1 CHANNEL 20.0
102 o4 0 3 R <0
4 2 0 1 CHANNEL 20.0-
200 4 2 PIPE .
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 1.2 14.0 2.8  28.0.
3 2 0 1 CHANNEL 3.0 350,
2 . 101 o 1 CHANNEL ., 30.0 800.
101 1 0 3 .0 1.
1 100 0 4 CHANNEL 20.0 3700.
OVERFLOW  50.0 3700.
100 99 0 3 0 1.
22 122 0 1 CHANNEL 20.0 3750.
122 .21 o . 3 .0 1.
21 121 o 1 CHANNEL 15.0 2600-
121 120 0 3 .0 1.
120 20 0 3 0 1.
20 6 o 1 CHANNEL 30.0 700.
31 130 o 1 CHANNEL 20.0 3100.
130 30 0 3 . .0 1.
30 0 0 1 CHANNEL 25,0 1500.
OTOTAL NUMBER OF GUTTERS/PIPES, 32
1 .
ROBBINSDALE DRAINAGE BASIN DESIGN PLAN - FMG INC. DECEMBER 1903

FUTURE HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 100 YR STORM

ARRANGEMENT OF SUBCATCHMENTS AND GUTTERS/PIPES

INVERT"

SLOPE
(FT/FD)

.0100
.7
.0240
.0010
.0100
2.8
.0190
.0330

.0010:

.1000

4.6
.0200
.0010
.0100
.0085
.0100
.0010
.0080
.0010
.0100
.0010

4.8,

.0200
-0160
.0010
.0070
.0070
.0010
.0310
.0010
0120
.0010
.0010
.0100
0170

0. (0. ;0.
0. S o. 0.
. o

0. i 0. : 0.
0. . o 0.
0. 0. 0.

0. 0.
0. 0. 0.
0. .. o. 0.
0. 0. 0.

0. oo

SIDE, SLOPES , OVERBANK/SURCHARGE
HORIZ .TO VERT .- MANNING DEPTH K
L R N T
.02 .0 .016 .10 0
6.0 . 1.3 .+ 7.0 2:0 8.0
10.0 10.0 .075 10.00 °
.0 .0 v .00l .  10.00 0
0 .0 . .016 .10 0
5.0 5.2 _ . 6.0 8.3 7.0
0 .0 .016 3.50 0
3.0, 3.0 .050 5.00 0
.0 .0 .001 10.00 0
.0 .0 .016 .10 0
28.0 7.1 36.0 8.4 190.0
5.0 5.0 .050 10.00 0
.0 .0 .001 10.00 0
3.0. 3.0 .050 10.00 0
3.0 3.0 .050 10.00 0
4.0, 4.0 .063 ©5.00 0
0 .0 . .00l 10.00 0
4.0 4.0 .050 10.00 0
.00 .0 ., .001 .. 10.00 0
5.0; 5.0 .063 10.00 0
.0 .0 .001 .10 0
85.0
3.0 3.0 .050 5.00 0
3.00 3.0 L088 .  10.00 0
0 .0 .001 10.00 0
4,0 4.0 .075 5.00 0
20,0 20.0 .063 10.00
.0 .0 .001 10.00 0
5.0 5.0 .075 10.00 0
0 .0 .001 10.00 0
4.0, 4.0 . .063 5.00 0
0 .0 .001 10.00 0
.0 .0 .001 .  20.00 0
5,0 5.0 .050 5.00 0
3.0 3.0 .063 10.00 0
.0 .0 .001 10.00 0
3.0 3.0 .050 10.00 0



GUTTER TRIBUTARY GUTTER/PIPE TRIBUTARY SUBAREA

1 101 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0

2 4 3 [+] 0 [¢] 0 0 0 0 0 0 0 0 o] 0 0 0

3 200 0 0 0 [*] 0 0 0 o] 0 0 0 0 0 0 0 0

4 102 0 0 0 [*] 0 0 0 0 0 0 0 0 0 0 o 0

s 103 0 [*] [} 0 0 0 0 0 0 ) 0 0 0 0 [} 0

6 7 20 0 0 0 [¢] o) [¢] o] 0 0 0 0 0 0 o} 0

7 104 0 0 o} [¢] [o] o] [¢] 0 0 [+] [ o} [} (] [} 0

8 201 o) 0 0 [ o] 0 [¢] 0 0 0 0 o) 0 0 0 [

9 10 0 0 0 o] 0 o] 0 [¢] 0 o] 0 0 0 [ 0 [+
10 202 0 0 o 0 0 o] 0 0 0 0 0 0 0 0 0 0
11 203 [o] 0 0 [ o] [ 0 [ 0 0 0 0 [¢) 0 0 0
12 0 o] 0 0o 0 0 0 0 0 0 10 o 0 0 0 0 0
20 120 ] 0 0 0 0 [o] 0 0 0 0 0 0 o] 0 [¢] 0
21 122 0 0 [} 0 0 0 0 0 0 0 0 0 0 0 0 0
22 0 0 0 o} 0 o/ 0 0 [¢] 0 22 0 0 0 0 0 [¢]
30 130 0 0 0 0 0 ] [ 0 0 0 0 0 0 0 0 o]
31 0 0 0 0 0 0 0 0 0 [+] 31 0 0 0 0 0 0
100 1 0 0 0 0 0 0 [ 0 0 1 0 0 0 0 0 0
101 2 0 Q 0 0 Q 0 ¢] 0 o] 2 0 ¢] 0 0 [ 0
102 S 0 0 0 0 ] 0 0 0 0 4 [¢] 0 0 0 [¢] 0
103 6 12 0 [} 0 0 0 0 0 0 5 [*] 0 0 0 0 0
104 8 0 o] o] 0 0 0 0 0 0 6 0 0 [} 0 0 0
105 9 0 0 0 0 0 0 0 0 0 7 0 o 0 0 0 0
106 11 0 0 0 0 0 0 0 0 0 8 0 0 [¢) [*] [¢] 0
120 121 30 0 0 [¢] [+] 0 o] 0 0 0 [ 0 0 0 ] 0
121 21 0 0 0 [ 0 0 o] 0 0 20 0 0 0 0 [ 0
122 22 0 0 0 [ [¢] 0 0 0 [*] 21 0 0 0 0 0 0
130 31 0 0 [o] [ 0 0 [ 0 0 30 0 0 0o 0 0 0
200 o] o] 0 o} 0 0 0 0 0 0 3 0 0 o} 0 0 0
201 105 0 [ o} 0 0 0 0 [o] o] [+ 0 o] 0 0 0 0
202 106 0 0 [¢] [ 0 0 0 0 0 [¢] 0 0 0 0 0 ]
203 0 0 0 0 0 0 0 0 0 o] S 0 0 0 0 0 0

ROBBINSDALE DRAINAGE BASIN DESIGN PLAN FMG INC. DECEMBER 1993
FUTURE HYDROLOGIC AND EXISTING HYDRAULIC CONDITIONS 100 YR STORM

HYDROGRAPHS ARE LISTED FOR THE FOLLOWING 32 CONVEYANCE ELEMENTS

THE UPPER NUMBER IS DISCHARCE IN CFS
THE LOWER NUMBER IS ONE OF THE FOLLOWING CASES:
( ) DENOTES DEPTH ABOVE INVERT IN FEET
(S) DENOTES STORAGE IN AC-FT FOR DETENSION DAM. DISCHARGE INCLUDES SPILLWAY OUTFLOW.
(1) DENOTES GUTTER INFLOW IN CFS FROM SPECIFIED INFLOW HYDROGRAPH
(D) DENOTES DISCHARGE IN CFS DIVERTED FROM THIS GUTTER
(0) DENOTES STORAGE IN AC-FT FOR SURCHARGED CUTTER

TIMECHR/MIN) 1 2 3 4 ] 6 7 8 9 10
1 12 20 21 22 30 31 100 101 102
103 104 105 106 120 121 122 130 200 201
202 203
o 5. 0. o. 0. 0. o. o. 0. o. 0. 0.
00D -00) -00) -00) -00) 00D -0() .00 00 -00)
0. ] 0 o. 0. 0.

. 0. . 0. 0. 0.
00 00D -0() -00) L0() -00) -00) 00D .00 00

o © 0O O O 0 0 0O O 0O O O O O 0O 0O 0 O 0O 0O 0O O 0O 0O O 0O O O O O o o

o © 0O O O O 0O 0O O 0O 0O OO 0O O 0O O O 0o 0O 0O O O O 0O O o 0O 0o 0o o o o

O O O 0O 0O O O O 0O O o 0O 0 O o o o 0 O o 0o o O 0o O o O o o o o o

D.A. (AC)
1528.3
1415.0

37.1
1377.9
1283.2
1194.9

2989.5
167.7
120.3
120.3
20.5
54.4
895.4
227.8
130.6
600.3
520.3
1638.4
1528.3
1377.9
1283.2
299.5
167.7
120.3
895.4
295.0
227.8
600.3
37.1
167.7
120.3

20.5



AS. . -0,

225. p

- 30,

458.
.00

35.

40,

45.

in
’

L0(s)

(10, | 0.

.00
IS
720, n ol.
20)
00D
KIS

. .0(9)

06D
43. ¢
00D
1)

27, .
9C)

34&5)
90)
20
200)
S

-3C)

S
108

1314.
70D

1.

s8.

-0(s)

is.

144.

29

69,

.00

S5.

10D

381.

J7(8)

310.

4()

119.

.90)

568.

783.
L4200

4(S)

168.

30D

534.

00

-9¢s)

40

177.

16.

78.

13.
438.

231.

21.
1<

748.
.1¢)
186.

00)
0¢)

.00

.0(ﬁ)

1

29,

2¢)

866. .

00D

00D

-10)
-00)

0C)

00D
37,
-8()
40D
16.
00
166.
35.

66.

499,

113,
1.7¢)

133,

1461,
5.6¢)

318. - |

13.

32.

88.

258.

14.

-0()

adh

.00

.0C)
.0C)

.00 )

258.
1.9¢ )

80.

181

1233,
5.1

831.

1568,
5.

180.

123,
oL

3C)

8¢

1i20.
C4,3C)

351.

480.

1353..
4.8¢)

479-?3;;

17.

200

51. =
-SCA)
00

22. o
00D

128,
1.3¢)
L3¢

50. .
00D

348,
2.4()
13.
. .4C)

177.

562..

3.1( )
ﬁ:sﬂa

.9C)
323.

544,
3,00)

158,

A7C )

406,

00,

454,

298,

<0

0.
W00

5.
= .00

27.
00)

286.

199.

200 )

-00)

1.
RIS

.00)
135,
.00

70. o
00D

550:

344,

829,

443,

Tl F N 0,
) .0(S) 0(3)

0. . 0. 7
<00 <0C)
1. 6.
00 00)
. 0.
0 .0
0. k. o' 13
0() 10)
11. 23,
00, W00
0. .
.0¢S) .1(8)
0. o 0. N
+00) 20D
33, ss.
2 .00 S0C)
o PR 3. -
.165) .2(9)
€ b ol

3. 6. oo
,'3<S>“ .G(s)
0. R 1.

210D -3()
280. 573.
00D 00 ),

1159.



\__/

50.

55.

10.

1s.

20.

25.

1639.
L00)

1648.

1925.

10.

1546.
00

10

1417.
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10.

1874.
-80)

3

<5C)

.00)
25¢8)

210D

-0¢)
78
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S0s)

1923,
-90)

11.

8(S)

3.4C)
447,
00D
9.
2.2(5)

1700.
6.2¢ )

165.

372.
00)

10.
2.4(S)

1891.
6.5()

147.
3.1()

307.
.00)

10.
2.6(S)

1951,
128.

2.9¢)
259,

10.
2.7¢5)
1051,

112.
2.8()

230.
0C0)
2.7¢5)

1818.
6.6( )

98.
2.6( )

194,
11.
2.8(3)

1851.
6.4C )

83.
154,

0C)

11.
2.7(5)

1748.
6.3C )

2.3¢)

2.7¢5)

1617.
6.0( )

3.6()

145.
-00)

41,
1.5¢)

1123.

113,
0()

53.
1237,
4.1()

87.
00D

58.

1299.
4.2¢)

69.

61.
1.7¢)

1315.

62.
200D

61.
1.7¢)

1261.
4.2()

45.

59,
1232,

35.
00

56.
1.7¢)

1151.
3.9¢)

51.
1.6C)

N

1752.
6.1()

384,
-20)

181.
00

1871.
30D

418,
-3C)

179.
-00)

1898.
30D

426.
.4()

173.
-00)

1885.
30)

418.

-9C)

180.
.00)

3.3(>

166.
-00)

1842.
200

399.
30

156.

1763,
6

371.

143.

<0()

1652.

5.9¢)

337.
00D

130.

1519.
5.

70D

1.6( )

1018.
00D

1689.
6.0()

217.
1.8()

1163.
00

1729.
6.0( )

234.
1.8()

1262,

1737.
6.0( )

236.

1309.

1719.
231.
1.8( )

1313,
-00)

1673.
5.9¢ )

219.

1280,

1587.

204,
1.7¢)

1211.

1469.
5.6()

185.
1.6()

1126.

1337.
5.30)

548.
-00)

1462.
5.00)

582.
3.20)

s81.
00

1527,
5.1C )

678.
3.4()

584,
00D

1557.
5.2¢)

743,
566.
00)
1555.
775.

3.7¢)
539.

1518.

5.1()
778.
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-00)
1440.
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4.8¢)
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00D
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423.
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445,
.0()

00D

232,

649,
-6()

398.
00D

200.
7D

658.
3

364.

159,
50D

653,
-6()

323.

126.
30D

636.
-6()

282,
<00

99

1.2¢)

1338,

653,

23,
1609.

730.

27.
1819,

771.

29.

1969.

31.
2056.
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-00)

33.
6C)

2076.
-00)

742,
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2040.
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w o
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90,
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1859.
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37,
60)

1740,
.00)
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< 2:3¢)  135¢) S0y 1.6CY  1.4¢) 0 1.10) .60) 5¢) 50) 7¢)
7o T o ea. o 3o Vg T osse U ae ol 1630 U 127, . 104
3C) 10D .8C) .20 210D 8C) 9C) 00) 00) 00
R T I T U T P P T PR PRt B
oy T heh : .0C) .0 ) @) ¢’y 483 5.5¢5)
10.3¢5)  1.0(S) ‘ :
4 10, 1S3, 0 120, . 4.0 ML ee. h e 32T 3200 8i oo e,
2.2¢)  1.4() 5S¢y L.s¢Y LAy 1.1c) 6() 5¢) 5¢) 7¢)
R 0. "S7. .. 3. Lo Sl 46, - is3. . 1200 - g,
.30) L10) 7C) .20 210D -8C) 8C) .00) 0C) .0C)
94... B2 .’ 9. ; 7o . S4B 1. i":" 46. 4, . 30.
06 .0¢) ) .06 NS) o) .0¢) .0¢) B3ES)  5.4()
Y :
5. 6. '
10.3(S) .9¢S)
L ,
ROBBINSDALE GRAINAGE BASIN DESICN PLAN - . FMG ING, :}DECEMBEAR 1993 . . v
FUTURE HYDROLOGIC' AND' EXISTING HYDRAULIC CONDITIONS ™ 100 YR STORM
+++ PEAK FLOWS, STAGES AND STORAGES OF GUTTERS AND DETENSION DAMS *++ R
CONVEYANCE  PEAK STAGE STORAGE  TIME e T
ELEMENT . . (CFS) (FTY ., CAC-FT). (CHR/MIN). : . : »
203 1. e bag 1vw0. N 8
11 .11 .. 3 © 1 25, N . L
106 °  18l. " (DIRECT FLOW) . .  0-50. - .- . ;
202 70. .1 12.6° 1 50. -
10 .. 70, 2.0 .1 50,
22 . ;6 L9, 1.0 . ‘ (
g 70. 1.4 1 750,
31 658. 3.6 1 0.
122 456. (DIRECT FLOW) 0 so. - .
105 231. (DIRECT FLOW) o 35. ‘
130 ., 785, .. (DIRECT FLOW) 1 5., : -
21 ., 426, . 3.4, . 1.0 . o : . .
201 76" an 7.4 27 0.
30 778. .. 3.7 . 1 10. e
121 . 584. " (DIRECT FLOW) 0..55. i
‘gt 72 R 2 "0, -
120 1313, (DIRECT, FLOW) 1 s,
104 . 568, (DIRECT FLOW),, ° 0. 35.
200 - 1315. 4.2 R 175,
7 562. 3.1 0 35.
12 177. 3.4 0 45.
6 1557, 5.2 1 o
103 1737, - (DIREGT FLOW) 0 s5.
5 1737. " 6.0 P 1. 0. .
200 61. a1 ‘4.0 15,
102 . 1934, . . (DIREGT.FLOW) . 0 50« - )
3.0 6L L. 1 10, — o
47" 1888, © 6.3 1 o, .
2 . 1951, . 6.6 1 5. o
101 2172.,°  (DIRECT FLOW) 1,0, - . } . ‘
1 19250 6.9 1'1s, ‘ :
100 2076. (DIRECT FLOW) 1 15, -
99 207s. (DIRECT FLOW) 1 15, L
N N e
ENDPROGRAM PROGRAM CALLED . : L .
o
i i
L
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CURRENT [ATE: 10-28-1953 FILE DATZ: 10-07-1993
CURRENT TIHE: 08134104 FILE NAME: ROBBELH .
BUDDH;Qvﬁﬂjﬂﬂfﬂﬂuﬂﬂﬂﬂﬂﬂﬂq“WﬂDDDDDPBDPﬂuDEﬁDDﬂﬁﬂﬂﬂDJD HDJQEBDuDBDDQ‘BDﬂBﬂﬂDDDDDQE
PERFORMANCE CURVE FOR CULVERT 8 1 -1 ( 24 BY 5.7 ) RCE
DoDDDE0R2000D000D00DE000D000B0000DD0D000000000000D0D000000000000000 D00003D9DRED00 " ' L
18~ HEAD- IMLET OUTLET . , o ‘ : Y
CHMRGE WATER CONTROL CONTAOL FLOV NORMSL CRITICAL OUTLET  TAILWTER
FLON  ELEY. DEFTH DEPTH TYPE DEFTH DEPTH  VEL. DEPTH = VEL. DEFTH
lefs) (i) (ft) (ft) <FE (it) (ft} (fps} (ft) (ips) (51)
DEDBRDODDODDDIDIDDDRD0R0BREDR0000DDDDDOR0RRID00B0R0DD0DDDE00E0D00DDR0R0BDDODDDID : S e
0 100,00 0.8 0.00 O-NF  6.00 0,00 0,00 0.00  0.00 0.00 ' - b

120 10141 131 130 1-32n 073 0.92 A6 077 432 0.T9
e 102233 .23 2.2 18I L6 L6 8.4 123 623 109 P
350 102,93 2,93 2,93 1-82n L.48 1,92 9.2 1.2 7.2t L5t T
480 103.56 356 3.5 1-82n  1.79 2,32 1000 7.98 1.79
500 104.13 418 3,14 1-§2n  2.06 23 8.62 2,04
720 104.68 4,88  4.68 1-52n  2.32 9.18 2.27 ..
B30 105.2f 5.2 5.21 1-B2n 2.5 L9728 U
930 105,69  5.67 5.89 1-52n  2.78 s.sez-iL 41 3. 1? 10.08 2,87 el .
1080 106,27 627 6.27 SN0 3.02 339 1289 349 10,52 297 I
1260 106.85 6.84  6.3% 3-320 323 4.29 133 .76 10,59 3.0% "
BORABDRDEODDDEIDIDIRDDDDEDE ffﬁﬂ-ﬁrppzﬂfﬂprnﬂnupaaaﬂppp“ﬂfn RDODIDIDLDOBDARAGIDDD
El. iniet face invert 160,09 ft El. outlst invert 99.73 it
El. inlet threat invert 0,00 ft El. dnlet crest 0.00 1t
DRRDGDERIEADDDDIDDENDDADDE0DRDDDEDDDEDERDRIDD ’"ﬂBﬂ'ﬂﬂﬁﬂfﬂJ'n- 000L0DBRIC0ODDED ;
1851 SITE DATA I3i%d CULVERT INVERT fiitpsifiiaist
IHLET STATION {FT) .00 et
THLET ELEVATION (FT) 169,08 S
QUTLET STATION {FT) 43,50 o
GUTLET ELEVATION (FT) 98.75
UNBER OF BARRELS 1
5LOPE {(4-FT/H-FT) 0.4052 .
CULYERT LENGTH ALGMG SLEPE (FT) 48,906 b
$1§%3 CULYERT DATA SUMMARY fRfjfffiffniiiisipizsgst
RARREL SHAPE BOX ‘ .
SARREL SFAN 24.00 FT R
BARREL RISE 5.70 FT
BARREL HATERIAL CONCRETE
BARREL HAMNING'S ®  0.043

INLET TYPE CONVERTIORAL
INLET EDGE AWD WALL SGUARE EDSE (30-75 DEB. FLERE)
INLET DEPRESSION NORE

BEDDBDRODDDODDDEDDEBEILIDDEDDDERREEDE0REEDDDED0D0DA0DRE0RDD0DIDEDEDDDEDDEDDE]
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$131%3y REGULAR CHAMMEL CROSS GECTION LI
BOTTON HIDTH (FT} 3¢.00

SIDE SLOPE H/V ({11} 2.0
"CHABNEL BLOPE V/RH (FT/FT) 0.925
HAMHING'S W {,01-0.1) 0.044
CHANNEL INVERT ELEVATION (FT) §%.73
'CULVERT ¥O.1 BUTLET INVERT ELEVATION 37,73 FT

$135748% UNIFORM FLOW RATING CURVE FOR DOMNSTREAN CHANNEL ;:

FLO¥ ~ ¥.5.E. 'FROUDE DEFTH : VEL. . SHEAR - -

{EF5) (FT) KUMBER  (FT) (FPS} {FSF}.” “

0,00 1 9%.73 0.080  0.00 . 0,00 (.00 '
120,00 - 100,34 0.93  0.7% . 4,82 - L.I3
285,00 160.93  L.0G6 119 23 1.8
360,00 161,26 1,033 L3 7.2 1.3
483,00 1015 1.7 7.8 .79
800,00 101,79 e 82 L
7L 102.02 227 %18 3.4
BAGLOG 192,23 2,48 9.47  3.88
; (E30.00 0 102.42 2.67 10,08 4.15
198008 102,82 .87 18,52 4.4
1200.00  102.80 3.0 10.89 475

WEZIR COEFFITIENT | R 8+
£8B HT TOP WIBTH {FT) 3.0
CRzsT LER8W™ (P o . 106,09
. BVERTORPING CREST ELEVATION (FTY -~ - 107.90
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