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Summary and Recommendations

Area Description and History:

The north central and northwestern portions of the City of Sanford contain stormwater drainage
systems generally tributary to two existing, natural drainage ways. These two streams are Mill
Creek and Cloud Branch.

The Mill Creek system drains the northwestern portion of the City of Sanford roughly bounded
by Lake Monroe to the north, 25th Street on the south, Airport Boulevard and Bevier Road on
the west, and Olive Avenue on the east. The Cloud Branch system is generally bounded by Lake
Monroe on the north, 25th Street on the south, Park Avenue and Sanford Avenue on the east,
and Olive Avenue on the west. See Maps 1 and 2 for a pictorial representation of these two
basins.

Both of these basins drain from south to north and are natural, relic, drainage channels which
have been substantially modified for agnicultural use and later for development purposes by the
inclusion of road crossing culverts, regrading, basin diversions, channel relocations,
rechannelization, and other activities. In most cases, rights-of-way for the creeks and the
associated structures do not presently exist, except through prescriptive rights or where the
channels follow or cross street rights-of-way. There is no retention or detention provided in the
system except that occurring in the channels themselves or in some smaller, lower floodplain
areas through which channels pass. '

Most of the buildings, streets and improvements in the Mill Creek basin came about without any
appreciable governmental regulation. Because of the nafural streams which ran through the area,
it was ideal for agricuitural purposes. The community of Goldsboro sprang up around the
various railroad lines. It became populated and grew into the incorporated community of
Goldsboro, and was incorporated as the Village of Goldsboro in 1831. It was not brought into
the City of Sanford until 1911, and had approximately 5,000 people in the Village at the time
it was incorporated in 1891.

The areas surrounding these two channels are currently thoroughly developed, economically
depressed, and are mostly comprised of black and lower income housing, neighborhood
commercial, railroad, and industrial land use. Repeated hazardous flooding problems exist in
these areas because of the very inadeguate drainage system. In many cases, homes and other
structures are built right on the streams and ditches, and the public health and safety have always
been a major probiem as well as the flooding damage.

On July 13, 1991, the Mili Creek/Cloud Branch area, as well as the rest of Sanford, was hit by
an extreme rainfafl event. At the Water Reclamation Facility located at the confluence of Cloud
Branch and Mill Creek streams (at Lake Morroe), 0.2" of rainfall fell from midnight until 8:00
a.m. From 8:00 a.m. until 1:00 p.m., an additional 5.8" of rainfall was measured. The storm

-1-




o
]
] ﬂ“__.M X3 - -.n_ FL I .-- o _f L .._s__ m .
m . _.m - m Q AﬂA_M_M‘ArM um“nm _ Ik )y 7 e \. w.....”. .
A \.m I w m NI bt 2 .ﬂm.. ¢ : |
H P & s K ] u..
Q. i3 |as MLl L L) o :
2 57 P 3 3 B E g8 ; o2)
s | ﬁe 7 N Ao o .nw.m FAY .m
w\\\\__ Y. Wm e : / L Tt ._ n mﬂ =1 =0 8 H
i H & 8% p 2 iy
* i [ hy
.." Hnw_ -. ﬁl .--..\ M—- om-t . o - m
o =4 ,. . o JMH\ m..:_u_ 3 ..u e a1 o
i e ¥ uOnl/ . M o ___ -

1
L]
-

T ARewad

1953

1“ = 2000°

PROJECT LOCATION & TOPO MAP @p

MILL CREEK DRAINAGE BASIN

SCALE:




wis

-—“Igr
i

LAKE MONROE

o
ff %
1% )

. g
l

i'l

C

| R,
%!_..-._.."_lﬁ“\.". .'ﬁ&(-.’.!? P T

?5 outfall to Rl
: Lake Monroe .

Existing
Conveyance

: "E mas

...‘.'.‘f.’f.._;:J/ 132

1 LA ]
| 4*Ce
=




was preceded by an extended wet period of regular, heavy rainfalls and the ground was
completely saturated and the runoff very high. Flooding of streets, homes, and buildings was
very widespread and a great amount of property damage, misery and hazard was experienced by
the area businesses and citizens. The public has been highly disturbed by this and previous
occurrences and the newspaper and residents have exerted pressure to obtain some relief.
Unfortunately, over the years, there have been a number of reported drownings in the streams
which run through these two basins which are located close to homes and areas where children
play. Luckily, no drownings occurred in the recent flooding of July 13, 1991.

In the past, there has never been a revenue source sufficient to even partly remedy the existing
drainage problems. For example, some of the streets in the areas surrounding the channels have
not been paved because it would take a drainage solution immediately preceding or coincidental
with any pavement improvements to take care of the major ditches in the area and the water
courses that run in the street rights-of-way. As a result, streets that badly need paving have been
left unpaved and the drainage has not been fixed as the costs involved are extremely high and
there has been no revenue source available. The City has recently adopted a Stormwater Utility
Ordinance and has implemented the system and is collecting revenue. A portion of the funds

from the new source are proposed to be used in the upgrading of the Mill Creek and Cloud
Branch Stormwater Management Systems.

Pun of the and of Intent:

It is the intent of the consultants, City Staff and Officials, and residents to get the main drainage
system in Goldsboro and Cloud Branch areas upgraded; to eliminate major flooding and the

attendant property damage “and public health hazards; and to reasonably comply with
environmental and regulatory concerns.

With every increased level of protection provided by an increasing scope of drainage facilities,
there is an attendant increase in cost. It is absolutely imperative to examine the level of
protection and criteria to be applied to make absolutely certain that the optimum level of
protection in relation to the cost is being provided for the following reasons:

o The area is an old, existing, minority, completely developed area with relatively little
undeveloped or vacant land.

] It has severe drainage problems and generally high water table and poor soils conditions.

. Right-of-ways and land required for most of the existing and proposed improvements are
not in public ownership and will have to be obtained.

° Any solution of the problem involves extremely high cost.

® Very limited funds will be available.




o

The intent is to accomplish the program to a satisfactory level consistent with the needs, intent
of the regulatory requirements, and fund availability that may be generated through the City's
Stormwater Utility and other, already strained, revenue sources.

Previous Studies:
1968 Study:

The City's Consulting Engineer studied these basins in 1968 and prepared a Drainage Study
which proposed solutions to the drainage problems which were never implemented because of
cost and unavailability of funds. Two subsequent straw votes of the City's citizens indicated
unwillingness to pay the cost to correct City-wide drainage problems at the time. A considerable
amount of base information is available from this Study as the basins have not changed very
much since that ttme. The 1968 Study was prior to the existence of current regulatory
requirements of the STRWMD and others for retention/detention, pollution abatement, and other
current criteria and regulations.

1988 Study:

A follow-up Study, including strategically located detention facilities utilizing computer modeling
was performed in 1988 for a 25 year / 6 hour storm event (6-inch rainfall).

Current Study:

The present Study is a Preliminary Engineering Study to refine designs, bring land and right-of-
way needs and costs into the picture, and prepare Preliminary Engineering Plans. A staged
implementation of drainage improvements, including land and right-of-way acquisition and
construction of needed improvements including some detention facilities, is the result. (See Maps
3 and 4, following.)

R tions and_St. Johns Ri 4] Con Permit:

The STRWMD Regulations contain Objectives and Standards from which criteria are established
which presume that if these criteria are met, the standards and objectives will be met. It was the
position of the Consultants, City Officials, and residents that certain of the standard SIRWMD
Detailed Design Criteria were 1ot 2ppso (’m severe) for the subject pro;ects and not

francia iy fmsiblemﬂnspamwlarcase. If
the STIRWMD presumptive cntena were t0 be apphed in an inflexible manner, it would have
simply meant that the kinds of drainage problems previously experienced and the attendant
property damage, human misery, and threat to the public health and safety, would have continued
without being addressed because no substantial progress would have been attainable because of
the extremely high cost to comply with the lefter of the rules and regulations.

-5-
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In order to demonstrate that the Objectives and Standards of the District could be substantially
met without meeting all of the detailed design criteria included in the STRWMD Rules, the
Consuitants and City met on numerous occasions with STRWMD personnel, toured the basins
and discussed ways to accomplish most of the basic intent of the regulations without meeting the
detailed criteria. The net result of these meetings, negotiations, and detailed engineering work
including establishing special criteria and computer modeling of the basins, and sizing and costing
various levels of improvements, was an Application For Conceptual Permit to the St. Johns River
Water Management District. The Application and detailed documentation was approved by the
District and is included in a large 3-ring notebook which has been separately furnished to the
City. The approval of this Conceptual Permit is a very significant accomplishment because it
establishes a lesser design storm of 25 year frequency and 6 hour duration and the use of
detention and pollution abatement design criteria that are believed to be very advantageous to the
City and its residents. The Conceptual Permit and its accompanying plan and criteria are good
for 20 years, but some of the improvements called for in the program must be designed and
construction initiated within 2 years of permit issuance to maintain the permit’s valid status.

Proposed Criteria and Performance Standards;

The St. Johns River Water Management District Conceptual Permit allows the general use of a
25 Year / 6 Hour storm analysis for the main facilities in these basins where it is economically
feasible to do so. The 25 Year / 6 Hour storm is 6" of rainfall in 6 hours, while the 25 year /
24 Hour standard STRWMD storm is 8.6" of rainfall in 24 hours. Some strategically located
detention facilities are provided in the permitted system, sized to attenuate or reduce peak flows.
The basins will have bleed down devices to reestablish the basin storage capacity in 14 days ar
less. It is aiso proposed by the Conceptual Permit that post development runoff to the lake from
the 25 Year / 24 Hour storm will not exceed the predevelopment runoff for the 25 Year / 24
Hour storm at-the point of discharge even though the physical facilities in the system are to be
designed for the 25 Year / 6 Hour (lesser storm).

The soils in the study area are poor percolating soils with high groundwater table and retention
is not a practical alternative and not required by the Permit. Filtration aiso is not proposed nor
required by the Permit, but pollution abatement by settling and oil and trash skimming, as well
as peak flow mitigation, will be accomplished in the detention basins and system. The detention
facilities in Coast Line Park and Pinehurst Park are to be designed and permitted as wet detention
facilities, providing some pollution abatement, peak attenuation and recreational and aesthetic
benefits as lakes or ponds. In addition for erosion control and pollution abatement, erosion
protective measures including seeding and sodding will be extensively utilized. Also, junction
structures at side streets will be dual compartment structures providing some poilution abatement
function. Also, lateral drainage wherever feasible will be conveyed in swales on side streets.
Direct discharge of lateral ditches, swales, sheet flow and pipes into the main system will be
minimized. Raised inlets in grassed depressed areas or other similar measures will be utilized
where practical to convey lateral drainage into the main system. The lateral drainage is not a
part of this project, but can be separately accomplished where practically feasible over a period
of years.

8-




Some strategically located channels in close proximity to, people and buildings are proposed to
be closed, and Where possible in less congested areas, channels or streams are left open. Many
road crossing$ and culverts will have to be increased in size and/or replaced with bigger pipes
or box culverts provided or lengthened, etc. Fencing will be utilized in selected, strategic
locations at detention basins and open channels to reduce dumping and the hazard to children or
others who live in close proximity to the facility.

Right-of-Way acquisition by establishment of prescriptive rights and acquisition of additional
right-of-way width by donation, is contemplated. Land acquisition by purchase or condemnation
will be required for most detention facilities and at many conveyance locations. Having
dedicated, seeded and sodded rights-of-way will drastically improve maintenance and will result
in better flow capability and pollution abatement with reduced erosion.

Prelimi isht-of-W, 2

Aerial right-of-way maps at a 1" = 30’ scale have been prepared for the total system in both
basins. On these right-of-way maps existing rights-of-way are shown as well as the total right-of-
way needed for construction and maintenance of the system.

The total right-of-way needed for channels or conveyances where the City does not now have
rights-of-way is 18.2 acres, of which the engineer has estimated the City may have prescriptive
rights on appronmately 5.7 acres. There is approximately 12.5 acres of right-of-way or
easements in the two basins that need to be obtained by donation, developer dedication,

negotiated purchase, or condemnation. There also are six designated detennon sites in the system
as follows (also refer to Maps 3 and 4):

Miil Creek:

Pond1 ... 18th Street Site
Pond 2 ... McCracken Road Site
Pond 3 ... Tributary A, North Side

Cloud Branch:

Pond 4A .. North of Coastline Park (Pebble Junction)
Pond 4B .. Coastline Park
Pond 5 ... 14th Street Site
Pond 6 ... Pinehurst Park




O

O Two of these ponds are on City owned land at Coastline and Pinehurst Parks. There is a total
of 52.4 acres of land that needs to be obtained for the other detention ponds in both basins, Two
other areas on Cloud Branch from 19th Place to 14th Street are low, natural pocketed vegetated
areas, that we propose to continue to use as shallow natural overflow water storage areas as they
currently function. Acquisition of the land in these natural overflow areas is not felt to be
necessary at this time. However, the matter may need to be reviewed from legal and other
perspectives. There may be a possibility of- their dedication as conservation and flowage
easements, either now or in the future in connection with an adjacent development Also please
refer to Pages 20 and 26 (Tables 1 and 2), for additional information on land, rights-of-way and

easements as well as the™2% sheet set of aerial right-of-way maps for the total system.

Preliminary Plan of Improvements:

Aerial plan/profile sheets at 1° = 30" scale, consisting of 57 sheets showing the total system
have been prepared as a part of this project and have been separately furnished to the City. The
improvements consist of detention basins, open channels, pipes, box culverts and all
appurtenances. See Maps 3 and 4 in this Summary along with the plan and plan/profile sheets
separately furnished to the City for ail of the channels and tributaries as well as the six detention
sites.

Preliminary Opinion of Cost for Land and Improvements:

O There are $6,81,396 of Mxmmemmm and pro;ect costs required in _the Mill Creek Basin
and $3, 241 293 on the Cloud Branch Basin, giving a total of $10,092, ,689 for both basins,
Please refer to Pages 15 - 26, for an itemized breakdown of the total costs involved in both
basins.

|
| Prioritization of and Implementation

The Engineer has prioritized the improvements and iand acquisition required and arrived at a
phased Implementation Plan that calls for three years of funding from the Stormwater Utility on
a "Pay As You Go" basis prior to revenue bond issues of $3.2, $2.7, .and $2. = Million each in

-...-—_r.\.a

Years 4, 8 ~and 12 of the program. (See Table on following page.)

Ty

Revenue bond issues must be delayed for a few years until the Utility has established itself and
has a proven revenue stream in order to satisfy bond isseers and buyers.




Stormwater Utility
Funding

$468,670 Pay As You Go
$603,260 Pay As You Go

$652,028 Pay As You Go

$3,243,120 | Revenue Bond Issue
$2,742,025 | Revenue Bond Issue
$2,453,586 | Revenue Bond Issue

Additional detail on the Implementation Plan is available on Pages 30 through 33.

Recommendations:

The Engineer recommends the following:

1) Adoption of the general Conceptual Plan included herein by the City Commission for the
improvement of drainage facilities in the Mill Creek / Cloud Branch areas of the City of
Sanford.

2) Pursue acquisition of land and easements for priority detention sites and rights-of-way by
formalizing prescriptive rights, donation, negotiated purchase and condemnation, if
necessary.

3) Authorize the Year 1 Phased Program consisting of:

o Land ment Acquisition
. Pond 1 - 18th Street Detention Basin (partial payment)

. Mill Creek Main Channel from Railroad spur just North of 8th Street to
10th Street at Westside Recreational Center

L Cloud Branch main channel from south of 13th Street to Railroad north of
8th Street (partial payment)

-11-




4)

5)

® Final Design and Construction

® 8th Street Crossing of Mill Creek

. Channel improvements on Mill Creek from North of 8th Street to 10th
Street

® Cloud Branch crossingh of the Railroad north of 8th Street

L Safety fencing (partial)
. City-Wide Master Stormwater Planning (Partial)

L In other parts of the City not previously planned
Organize a Public Awareness program to present the program to the media, interested
citizen groups, key organizations or corporations in the area and to follow through and
keep the public and particularly the citizens in the area, interested and involved in the
program.

Be alert for other funding or ways to accomplish the program more economically and

expeditiously: ‘

L Developer donations of :mprovements, and or land

. Donation by residents of needed easements and rights-of-way. The City in
cooperation with Civic, Church or Improvement Associations in the areas affected
could undertake this very critical part of the plan.

L C.D.B.G. (Community Development Block Grant) and other grant or loan
programs that are or may become available.

. Consider ways for City forces and citizens to participate in the program thereby
expediting the program and accomplishing it at lJower cost.

-12-




Alternate Designs

Alternate designs were performed for the detention basins at:

" 18th Street on Main Channel of Mill Creek
McCracken Road on Tributary B of Mill Creek .
West of SCL Mainline on Tributary A of Mill Creek
The confluence of Tributaries A&B with the Main Channel of Miil Creek north
of 8th Street and south of the railroad
Coastline Park and adjacent area on Cioud Branch
14th Street and Roundtree on Cloud Branch
e Pinchurst Park on Cloud Branch

The detention site at the confluence of Tributaries A & B with the main channel of Miil Creek
north of 8th Street and South of the railroad was added as an alternative design. Although the
site is strategically located to reduce downstream peak flows and there is a considerable expanse
of railroad land undeveloped and potentially available, and a substantial water storage depth could
be accommodated at the site, the basin site was abandoned because an examination of the inflow
and outflow hydrographs showed that the inflows had accumulated to such a large magnitude at
this location that only minimal reduction in the peak flow was accomplished by the basin even
utilizing all the available undeveloped land. The peak was delayed in time somewhat, but the
basin was not judged to be very effective and was dropped from further consideration.

The 18th Street basin on Mill Creek was sized at two different sizes (23 acres and 35 acres), and
analyzed as to effectiveness in reducing peak flows and effect on the sizing of downstream
facilities. The effect was also evaluated to a lesser degree, on the upstream facilities, The
alternate designs were costed with a larger basin (35 acres) and smaller outletting pipes all the
way to north of 13th Street. A second alternate was preliminarily designed and costed with a
smaller sized pond (23 acres) and larger sized outletting pipes. A third alternate, utilizing a yet
smaller basin (18 acres) and larger pipes, was also costed and compared in the early stages of
this study but not included in the refined, more detailed subsequent studies. Land values for the
detention site were included, as well as construction costs for the alternates. The most cost
effective overall result including both land and physical facility costs, was the 35 acre sized site.

Similar analysis was done at the Coastline Park location, and the most cost effective solution
there required obtaining additional land for detention north of the park and south of the railroad
in order to gain sufficient peak attenuation to reduce the effect on the railroad crossing and to
ensure that the peak flow from the 25 year - 24 hour storm is not increased in the post-project

-13-




condition over the pre-project condition at the measuring point. The measuring point as
established by the St. Johns River Water Management District was the confluence of the two
streams at the sewape treatment plant.

Alternates were modeled with and without detention storage at 14th Street and Roundtree; with
and without detention at Pinehurst Park; with and without detention at the site west of the SCL
mainline on Tributary A;, and with and without detention at McCracken Road. In the end it was
necessary to provide detention at all these locations in order to control the peak flows at the
measuring point and reduce the load on downstream, existing facilities to make them function
without major enlargement. These basins were also instrumental in meeting the St. Johns river
Water Management District pre/post ¢ cntena at the mpeasuring point and in providing an overall
cost effective solution.

Land Acquisition

The Engineer, with the approval of the City, employed Kirchhoff and Associates as real estate
subconsultants to provide advice concerning the feasibility of obtaining certain parcels needed in
the program. They also provided rough valuation guidelines (ranges in property value) to use
in making comparisons of alternative preliminary designs involving different sizes of detention
basins with differing sizes of conveyance piping resulting. They also prepared general land and
easement acquisition rough valuations to use for the selected solutions.

Following preparation of right-of-way maps and aerial maps of the detention sites, the real estate
subconsultant made rough square foot valuations of the detention sites and gave approximate
square footage valuations for easements needed along the channels, streams and pipes of the
system needed to supplement existing right-of-way and prescriptive land rights where they may
exist. This matter of additional stream easements or right-of-way, is rather complicated and
subjective. The overall easement needed is reasonably well defined as a result of this preliminary
engineering work, supplemented by the widths needed for maintenance as provided by the City
Public Works Department. However, the public records are not very clear nor complete on
where the City has existing right-of-way, land, or easements in many locations. Also, the
amount of the total easement requirement that the City may have claim to by prescriptive right
is certainly not very clear. Until the actual channels and maintenance paths or roads alongside
the channels are surveyed, maintenance maps prepared and filed with the County, and the claim
withstands the test of time, these rights will not be firmly established. Also, see Page 27 for
additional information on rights-of-way, easements and land acquisition matters.

The Engineer has utilized the best information readily available without benefit of surveys and
utitized his judgement and the square footage valuations for various areas provided by the real
estate consultant in arriving at land costs for drainage easements or right-of-way along the
streams, channels and pipes of the system.
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Opinion of Probable Cost for Land and Improvements

Mill Creek Drainage Basin .. ........ $ 6,851,396

Cloud Branch Drainage Basin . ..... ... $ 3,241,293
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( ) OPINION OF PROBABLE CONSTRUCTION COST:
MILL CREEK DRAINAGE BASIN

25-YEAR/6-HOUR STORM EVENT

ONIT ITEM
iTEM DESCRIPTION QUANTITY COST COST

A. CHANNEL CLEANING, RELOCATIONS, REGRADING AND MISCELLANEOUS APPURTENANT CONSTRUCTION

1. Mill Creek Channel & Tributaries 25,000 LF S 5 $ 125,000
2. Stripping, Sodding, Seeding, 1 Ls 195,250 195,250
Mulching, Channel Section Sodding,
and Erosion Control ({Fabriform, Etc.)
3. Channel Section Fencing 5,000 LF i0 50, 000

SUBTOTAL: $ 370,250
B. DETENTION POND SYSTEMS

1. 18th Street Detention System

A. Excavation/Disposal (On-Site) 400,000 CY 1.50 600,000
(9.0° Avg. Cut)
B. Seeding and Mulching 115,000 SY 0.35 40,250
€. System Control Structure 1Lis 50,000 50,000
D. Fencing of Site 1 LS 62,000 62,000
(6000 LF & $10/LF + 2 Gates) .
C ;} E. Sodding of Side Slopes 30,000 sY 2 60,000
F. Erosion Control (PFabriform) 1Ls 30,000 30,000
G. Construction of Maint. Roadway 1Ls 60,000 60,000
and Pond Berm SUBTOTAL: $902,250

2, MeCracken Road Detention Syst South Side Channel ~ Tributa B

A. Excavation/bDisposal (On-Site) 85,000 Cc¥ 5.00 425,000
{(9.0' Avg. Cut) _
B. Seeding and Mulching 25,000 sY 0.35 8,750
C. System Control Structure 11Ls 50,000 50,000
D. Fencing of Site 11iLis 30,250 30,250
(2825 LF @ $10/LF + 2 Gates)
E. Seodding 14,000 sY 2 28,000
F. Erosion Control (Fabriform) 1118 30,000 30,000
G. Construction of Maint. Roadway 118 50,000 50,000
and Pond Berm
H. 48" RCP 98 LF 100 9,800
I. 54" RCP 64 LF 115 7,360
J. Extensicn of existing box culvert 1 1s 1,500 1,500
K. Culvert System Headwalls iLs 12,000 12,000
L. Asphalt Road Restoration iLs 4,100 4,100
M. Removal of railrcad tracks i1Ls 5,000 5,000
N. Inflow/Outflow Separator Wall 11Ls 50,000 50,000
SUBTOTAL: $ 711,760




Q UNIT ITEM

ITEM DESCRIPTION QUANTITY COST COST

3. Iributary A - North Side Channel Detention System

A. Excavation/Disposal (On-Site) 35,000 CcY 5.00 175,000
{6.5' Avg. Cut) '

B. Seeding and Mulching 9,600 sY 0.35 3,360

C. System Control Structure 15Ls 20,000 20,000

D. Pencing of Site 11s 1%,000 19,000
{1700 LF @ S$10/LF + 2 Gates)

E. Sodding 4,500 sy 2 9,000

F. Erosion Control (Fabriform) 1Ls 20,000 20,000

G. Construction of Maint. Roadway i11Ls 30,000 30,000
and Pond Berm SUBTOTAL: $276,360

C. UPGRADING OF CULVERT AT 20TH STREET & GOLDSBORC (MAIN CHANNEL)

1. Triple 48" RCP 360 LF s 300 £108, 000
2. Demolition/Removal of Existing 11Ls 4,000 4,000
Culvert
3. Culvert System Headwalls 1l1Ls 10,000 10,000
4. Sodding 1,100 sy 2.00 2,200
5. Storm Inlets & Junction Boxes 1Ls 20,000 20,000
€. Asphalt Road Restoration 11Ls 10,000 10,000
7. Erosion Protection 1Ls 6,000 6,000
8. Tree Removal/School Sign/ 1Ls 7,500 7,500
Detention Pond Modifications/
‘ ' Miscellaneous h
5. Force Main Relocation 1 Ls 5,000 5,000

SUBTOTAL : $172,700
D. UPGRADING OF STORMWATER SYSTEM AT 18TH STREET (MAIN CHANNEL)

1. Modifications to Existing 11s $ 10,000 $ 10,000
Stormwater System

2. Miscellanecus (Grading, Grouting) 11Ls 1,500 1,500

3. Erosion Protection 1LS 3,500 3,500

SUBTOTAL: $ 15,000
E. BACKFILLING OF DITCH FROM 20TH TO 18TH ST. {MAIN CHANNEL, MC)

1. Backfill and Compaction l11is $ 10,000 $ 10,000
2. Sodding 3,900 sY 2.00 7,800
3. Miscellanecus (Grading, Etc.) 1l LS 2,200 2,200

SUBTOTAL: $ 20,000
F. CULVERT CROSSING-EXISTING COUNTY DITCH TO 18TH ST. DETENTION POND (MAIN CHANNEL)

1. 4.0' x 9.0' Box Culvert 240 LF 9 275 8 66,000
2. Culvert System Headwalls 11Ls 7,500 7,500
3. Sodding 1250 sY 2.00 2,500
4. Energy Dissipation System 11s 1,000 1,000
5. Restoration 11L1s 7,500 7,500
6. Erosion Protection 11Ls 3,500 3,500
7. Conflict Structure 11Ls 12,500 12,500

SUBRTOTAL: £100,500
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(::) UNIT ITEM
ITEM DESCRIPTION QUANTITY COST COST

G. PIPING OF MILL CREEK FROM 18TH ST. TO NORTH OF 13TH ST. (MAIN CHANNEL)

1. Dual 48" RCP Culverts 1,855 LF 5 200 $371,000
2. Dual 36™ RCP 760 LF 145 110,200
3. 4.0' x 7.0' Box Culvert ) 240 LF 22% 54,000
4. Demolition/Removal of Existing 11s 5,000 5,000
Culvert @ 13th St.
5. Storm Inlets and Junction Boxes l1Ls 40,000 40,000
6. Culvert System Headwall l1Ls 5,000 5,000
7. Seodding. . 1 Ls 20,000 20,000
8. Asphalt Road Restoration 1Ls 20,000 20,000
9. Dirt Road Restoration lLs 10,000 10,000
10. Sheeting/Shoring/Traffic Control 11Ls 150,000 150,000
il. Realigmnment of Existing Water 11Ls 100,000 100,000
and Sewer Utilities
12, Flow Control Boxes 3 Ea 10,000 30,000
13. Miscellaneous Restoration 11Ls 25,000 25,000
14. Erosion Protection 1lLs 5,000 5,000

SUBTOTAL: $ 945,200

H. UPGRADING OF CULVERT AT 8TH STREET (MAIN CHANNEL)

1. Dual 60" RCP 53 LF s 275 $ 14,575
2. Demeolitionf/Removal of Existing 1Ls 5,000 5,000
Culvert and Filling of Existing
Ditch
. 3. Culvert System Headwalls 1Ls 7,000 7,000
‘ j 4. Sodding 100 sY 2.00 200
5. Asphalt Road Restoration 1 EA 4,200 4,200
b Erosion Protection 1 Ls 3,500 3,500
SUBTOTAL: $ 34,475

I. TUPGRADING COF CULVERT AT MEISCH ROAD (NORTH SIDE CHANNEL - Tributary A)

1. 1.5* »x 10.0' Box Culvert 40 LF $ 200 $ 8,000

2. Demolition/Removal of Existing 11s 1,000 1,000
Culvert . '

3. Culvert Beadwalls 11is 7,500 7,500

4. Sodding 200 sY 2.00 400

5. Asphalt Road Restoration 1l1is 2,500 2,500

6. EBrosion Protection 11Ls 3,500 3,500

SUBTOTAL: $ 22,900
J. TUPGRADING OF CULVERT AT -BEVIER ROAD (NORTE SIDE CHANNEL - Tributary A)

1. 1.5* x 10.0’ Box Culvert 40 LF $ 200 $ 8,000

2, Demolition/Removal of Existing 11is 1,000 1,000
Culvert

3. Culvert Headwalls : l1Ls 7,800 7,500

4. Sodding 200 sY 2.00 400

5. Asphalt Road Restoration 11Ls 2,500 2,500

6. Erosion Protection 11Ls 3,500 3,500

SUBTOTAL: $ 22,900




ITEM DESCRIPTION QUANTITY

UPGRADING OF CULVERT AT AIRPORT BLVD. - Tributary B}

1. Dual 42" RCP Culverts 98 LF

2. Demolition/Removal of Existing 11s
Culvert

3. Culvert Eeadwalls ' 1 LS

4, Sodding i50 sY

S. Asphalt Road Restoration 1 E2

6. - Erosion Protection 1l
7. Junction Manhole & Culvert Extension 1LS

UPGRADING OF CULVERT AT PERSIMMON AVENUE - Tributary B)

1. Dual 60" RCP 60 LF

2. Demolition/Removal of Existing 1Ls
Culvert

3. Culvert Headwalls 11Ls

4, Sodding 250 sY

5. Asphalt Road Restoration 1 EA

6. Erosion Protection 1Ls

UPGRADING OF CULVERT AT 8TH ST. - ZTributary B)

1. Dual 60%* RCP &0 LF

2. Demolition/Removal of Existing 118
Culvert

3. Culvert Headwalls 11Ls

4. Sodding 175 sY

5. Asphalt Road Restoration 1EA

6. Erosion Protection 1Ls

UNIT
COST

$ 150
1,000

7,500
2.00
3,000
3,500
3,500
SUETOTAL:

$ 300
2,500

8,000
2.00
5,000
3,500
SUBRTOTAL:

b 300
2,500

8,000
2.00
6,000
3,500
SUBTOTAL:

ITEM
COST

$ 14,700
1,000

7,500
300
3,000
3,500
3,500

$ 33,500

$ 18,000
2,500

8,000
500
5,000
3,500

$§ 37,500

$ 18,000
2,500

8,000
350
6,000
3,500

$ 38,350

REGRADING/REDIRECTION/CULVERT CROSSING OF CHANNEL € RR/MCKEE AREA - Tributary C

1. Ditch Filling/Grading/sSodding, i1Ls
Etc.

2. Bore & Jack: Railroad 11Ls

3. Dual 48" RCP Culverts 56 LF

4. Culvert System Headwalls 2 EA

5. Sodding 150 SsY

€. Erosion Protection 1Ls

Total Censtruction Cost Mill Creek & Tributaries
Construction Contingency (15%)

Project Costs (surveying, soils, engimeering, legal,
construction admin, RPR, mapping, etc) 20%

Land Costs Detention Sites
+2See Detail on Following Page**

Land Costs Easements
**See Detail on Following Page**

TOTAL ESTIMATED COST
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$ 10,000
7,500
200
7,500
2.00
3,500
SUBTOTAL:
$3,751,145

562,672

862,763

1,291,118

383,698

$6,851,396

$ 10,000 .

7,500
11,200
15,000

300

3,500

$ 47,500




MILL

Land/Easement /Rights-of-Way
Cost

Description

Price Per
Acre/
Sg.Ft.

Total Cost

18th Street Site - Pond 1

35 acres 526,136

$914,760

McCracken Road Site - Pond 2

7.75 acres $26,136

202,554

Tributary 2 N.Side - Pond 3

6.65 acres 26,136

173,804

MAIN CHANNEL

Panel 1

Rail Road to 8th St

Panel 2

8th st to 10th St

Panel 3

10th St to 13th St

Panel 4-7h

13th St to 18th 8t Detention
Site

Panel 7B-8

Detention Pond #1 to 20th St
Crossing

Panel 9-12

20th St Crossing to 25th St

TRIBUTARY A

Panel 34-36

Main Channel to Pond #£3

87,470

74,350

Panel 37-41

Pond #3 to West of Meisch R4

188,940

113,364

TRIBUEARY C-2

Panel 15-17

Main Channel to Rail Road

TRIBUTARY C-1

Panel 18,19,23

Pond #2 to Tributary C

14,900

TRIBUTARY C

Panel 20-22

Rail Road to West of Airport

TRIBUTARY D

Panel 33

Rail Road to 18th Street




CITY OF SANFORD

(-) OPINION OF PROBABLE CONSTRUCTION COST:
CLOUD BRANCH DRAINAGE BASIN

25-YEAR/6-HOUR STORM EVENT

UNIT ITEM ITEM
ITEM DESCRIPTION QUANTITY COoSsT COosT

A. CHANNEL CLEANING, RELOCATIONS, REGRADING AND MISCELLANEOUS APPURTENANT CONSTRUCTION

1. Cloud Br. Channel & Tributaries 11,000 LF [ 4 g 44,000
2. Stripping, Sodding, Seeding, 1Ls 96,450 96,450
Mulching, Channel Section Sodding,
and Erosion Control {(Fabriform, Etc.)
3. Channel Section Fencing 2,000 LF 10 20,000

SUBTOTAL: $ 160,450
B. DETENTION POND SYSTEMS

1. Pinehurst Park Detention System

A. Excavation & Disposal 55,000 CY 5 275,000
{(10.0" Avg. Cut}
B. Seeding and Mulching 1Ls 5,000 5,000
_— C. System Control Structure 1Ls 50,000 50,000
‘ ) D. Sodding ' 17,000 CY 2 34,000
E. Erosion Control 1Ls 20,000 20,000
F. Construction of Maint. Roadway 11Ls 20,000 20,000
and Pond Berm
G. Realignment of Existing Storm 1Ls 23,000 23,000
System
H. 48" RCP Culvert 60 LF 100 6,000
I. BHeadwalls 11Ls 4,000 4,000
J. Misc. Restoration & Landscaping 11Ls 5,000 5,000
K. Demolition & Removal of Existing :
Culvert 11Ls 500 500
SUBTOTAL: $442,500
2. l4th St. /Roundtree Detention System
A. Excavation/Disposal (On-Site) 18,000 C¥Y 5 90, 000
{7.0° Avg. Cut)
B. Seeding and Mulching 6,100 SY .35 2,135
C. System Control Structure 11Ls 50,000 50,000
D. Fencing of Site 11Ls 14,850 14,850
{1285 LF @ $S10/LF + 2 Gates)
E. Sodding 4,500 sY 2 9,000
F. Erosion Contreol (Fabriform) l1Ls 10,000 10,000
G. Construction of Maint. Roadway 11Ls 15,000 15,000
and Pond Berm _
H. Fill Existing Drainage Ditch & 1Ls 2,500 2,500
Provide a Swale System for
Local Drainage
I. Stormwater Inlet 1l11Ls 2,000 2,000
J. 18" RCP 42 LF 18 786
O SUBTOTAL: 5196,241
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@

ITEH DESCRIPTION QUANTITY

3. Coastline Park Detention Svstem

A. Excavation & Disposal 50,000
B. System Control Structure 1
C. Sodding 15,000
D. Brosion Control (Fabriform) ' 1
and energy dissipation system
E. Construction of Maint. Roadway 1
and Pond Berm
F. Demolition/Removal /Modification 1
of Existing Storm Sewer System
G. Landscaping 1
H. Tree Removal 1
I. site Fencing (1230 LF @ $10/LF 1
and 2 Gates
J. Relocation of Power Line 1
K. Remove Existing 12" Reclaimed
Water Line & Reroute Kew Line
Arcund Pond (825 LF) 1
L. Ditch Regrading South of Pond
and Erecsion Protection 1l
UPGRADING OF CULVERT AT 20TH STREET
1. 30" RCP Culvert 68
2. Culvert System Headwalls i
3. Sodding 150
4. Asphalt Road Restoration 1
5. Erosion Protection 1
6. Demolition/Removal of Existing 1
Headwalls
UPGRADING CULVERT CROSSING AT 19TH PLACE
1. Triple 30" RCP Culverts 65
2. Culvert System Beadwalls 1
3. Ercosion Protection (Fabriform) 1
4. Asphalt Road Restoration k
5. Sodding 100
6. Demolition of Existing Culverts /
Headwalls 1
UPGRADING CULVERT CROSSING AT 16TH STREET
1. Demolition/Removal of Bxisting 1
Culvert System
2. 3’ x 8' Box Culvert 60
3. Culvert System Headwalls 1
4. Sodding 150
5. Asphalt Road Restoration 1
6. Erosion Protection (FPabriform) 1

Ls
LS

Ls

s

Ls

ha2bhh b

UNIT
COosT

50,000
25,000
25,000

7.500
10,000

5,000
14,300

50,000

13,000
5,000

SUBTOTAL:

S 50
4,000

2,300

4,000
1,000

$ 150
4,000
5,000
4,200
1,000

SUBTOTAL:

$ 1,500

230
4,000

3,000
5,000

ITEM
COST

250,000
50,000
30,000
25,000

25,000
7,500
10,000
5,000
14,300

50,000

13,000
5,000

484,800

$ 3,400
4,000
300
2,300
4,000
1,000

$15,000

$§ 9,750
4,000
5,000
4,200

200

1,000
$24,150

$ 1,500

13,800
4,000
300
3,000
5,000

$27,600




I.

ITEM DESCRIPTION QUANTITY

UPGRADING CULVERT SYSTEM AT 14TH STREET

1.

2.
3.
4.
5.
€.
7.
8.

Demclition/Removal of Existing
Culvert

3' x 8" Box Culvert

Culvert System Headwalls
Sodding

Road Restoration

Erosion Protection (Fabriform)
Energy Dissipation System

Demolition/Removal of Existing 30" RCP

UPGRADING CULVERT SYSTEM AT LAKE AVENUE

1.
2.
3.
4‘
5.
6.
7.

PIPING OF CLOUD BRANCHE FROM 14TH ST. TO COASTLINE PARK

9.

Bual 30" RCP

Culvert System Headwall/MES
Erosion Control (Fabriform)
Sodding

Energy Dissipation System
Sidewalk Restoration

Misc. Restoration/Landscaping

Dual 48" RCP Culverts
Storm Inlets/Junction Boxes
Culvert System Headwalls
Sodding

Asphalt Road Restoration
Dirt Road Restoration
Sheeting/Shoring/Traffic
Centrol

Miscellaneous Restoration/
Landscaping

Energy Dissipation System

IMPROVEMENTS AT 13TH STREET

1.
2.
3.
4.

5.
6.

7.
B.

Stormwater Inlets

24" RCP

36" RCP

Filling of Ditch [ Construction
of Swale

Sodding

Demolition / Removal of Existing
Culvert System

Road Restoration

Miscellaneous Restoration

1
120
1
250
1

1
1
1

290

550

25

1,085
2]
1
2,500

[

h & bhb

1
1
1
1

30
175

320

B
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LF
LS
8Y
LS
LS

LS

LF
Ls
Ls
SY
Ls
LF
LS

LF
EA
LS

34

Rhb

sY

Ls
LS

UNIT
CosT

$ 2,500

230
4,000

2,000
3,000
1,000

1,000
SUBTOTAL:

100
3,000
3,000
1,000
5,000

SUBTOTAL:
$ 200
5,000
7,500
2,500
4,000
25,000
15,000

1,000

5,000
27
67
2,000
3,000

7,500
1,500

SUBTOTAL:

ITEM
COST

§ 2,500

27,600
4,000
500
2,000
3,000
1,000
i,000
$41,600

29,000
3,000
3,000
1,100
1,000

250
5,000

$42,350

$217,000
30,000
7,500
5,000
2,500
4,000
25,000

15,000
1,000
$307,000
5,000
810
11,725

2,000
640

3,000
7,500
1,500

$32,175




ITEM DESCRIPTION QUANTITY

IMPROVEMENTS AT 12TE STREET
1. Stormwater Inlet 1 Ls
2. 24" RCP 125 LF
3. Demolition / Removal of Existing .

42" Culvert ' 11s
4. Dirt Road Restoration 11s
5. Sodding 150 8Y
IMPROVEMENTS AT 11TEH STREET
i. Stormwater Inlet 1 LS
2. 24" RCP 81 LF
3. Filling of Ditch / Construction of

Swale 11Ls

4. Scdding 500 sY

COASTLINE PARK POND BQUALIZATION SYSTEM

1. Dual 72" RCP 520 LF
2. Culvert System Headwalls 11Ls
3. Sodding 1,500 sY
4. B&Asphalt Road Restoration _ 1 1Ls
5. Miscellaneous Restoration 11is

IMPROVEMENTS ALONG POPLAR AVENUE

1. Earthwork
Fill existing ditch along Poplar
Avenue with soils from Coastline
Park Pond and form swale to convey

drainage to 8th Street iLs
2. Sodding 2,000 sY
3. Demolition/Removal of existing

headwall at 10th Street lLs

IMPROVEMENTS AT 8th STREBT

1. Junction box with inlet 2 EA
2. 24" RCP 35 LF
3. Miscellaneocus Restoration 1Ls

UNIT
COST
2,500
27
1,000
2,500
2
SUBTOTAL:
s 2,500
27
4,000
2
SUBTOTAL:
$ 3so
5,000
2
5,000
2,000
SUBTOTAL:
$ 7,800
5 2
$ 1,000
SUBTOTAL:
$ 2,500
5 27
$ 1,000
SUBTOTAL:

ITEM
COST

2,500
3,375

1,000
2,500
300

$9,675

$2,500
2,187

4,000
1,000
$9,687

$182,000
5,000
3,000
5,000
2,000
$197,000

7,800
4,000

1,000
12,800

o,

5,000

945
1,000
6,945

& in4n
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ITEM DESCRIPTION QUANTITY

SCL RAILROAD CROSSING AT 7TH STREET

1. Dual 48" RCP 150 LF
2. 5'x10' box culvert 38 LF
3. 2. Bore and Jack ’ 160 LF
4. Culvert System Headwalls 11Ls
5. Erosion Protection (Fabriform) 11Ls
6. Sodding lLis
7. Energy Dissipation System 1 Ls
8. Miscellaneocus Restoration 11is
9. Junction Box 1Ls

Total Construction Cost
Construction Contingency (15%)

Project Costs (surveying, soils, engineering, legal,
construction admin, RPR, mapping, etc) 203

Land Costs Detention Sites
*+See Detail on Following Pagoe**

lLand Costs Easements
**See Detail on Following Page**

FTOTAL ESTIMATED COST

UNIT
COST

$ 200
] 300
500
5,000
7,500
500
1,000
5,000
7,500

$2,157,873

323,681

496,311

170,945

92,483
$3,241,293

ITEM
COST

§ 30,000
§ 11,400
80,000
5,000
7,500
500
i,000
5,000
7,500
$147,900




Land/Easement /Rights-of-Way
Cost
Price Per
Acref
bescription Sqg.Ft.

14th Street Site -~ Pond § 1 lot/house

2 lots/houses
Remaining Land
-~ 85,500 sqg.ft.

North of Coastline Park 30,450 sq.ft.
{Pebble Junction) - Pond 42

MAIN CEANNEL

Panel 42 Approaches to Rail Road 7,928 sqg.ft.
Crossing (N&S of Rail Road)

Panel 44 Detention Pond 4B to 28,000 sg.ft.
Detention Pond 5 {6 lots)

Panecl 45 to 48 | Detention Pond S to 29,275 sqg.ft.
Detention Pond &

TRIBUTARY H

Panel 55 Lake Avenue to Detention 4,875 sqg.ft.
Pond &




c

Prioritization of Improvements

General

The program can not be constructed at one time for financial feasibility reasons. It is also
important to realize that this preliminary work is concerned with only the main interceptor
(through) main drainage facilities and does not include local drainage facilities along many
individual streets or on individual land parcels. Also, some of the areas in the two basins are
more subject to flooding than others and some of the improvements are more cost effective in
solving the water management problems than others. Thercfore, a prioritized, phased
construction program is needed.

Theoretically, it would be advisable to construct conveyance type drainage facilities from the
downstream end of the system first and subsequently move progressively upstream with the
improvements. Likewise, it would be generally advantageous to construct detention facilities
located in the upstream part of the system early in the program in order to attenuate peak flows
and to lessen the load on the remaining, existing downsiream facilities. Facilities that will most
cost effectively reduce flooding and damage to property should be a high priority. Also of very
high priority are safety improvements that would eliminate or reduce the hazard to children.
Obtaining land and land rights at least for high priority projects or sections to be constructed
early on in the program, is also a high priority. Donation and taking full advantage of
prescriptive rights by filing maintenance maps, eic., to obtain rights should be pursued as a high
priority. Legal opinions to the methodology necessary and the rights actually obtained by
prescriptive right procedures is needed even to the degree of determining whether formalized
prescriptive rights do away with the need for acquisition. Methods of right-of-way acquisition
should include (1) developer contribution of right-of-way at time of future development, (2)
acquisition of additional right-of-way by negotiated purchase, and (3) acquisition of additional
right-of-way by condemnation. In some non-critical locations where drainage facilities are
located in SCL undeveloped property or rights-of-way, or outside the City limits, or for other
reasons, it may not be necessary nor advisabie to immediately pursue right-of-way acquisition.
In these cases, waiting for the property to develop requiring right-of-way dedication, and/or the
County to obtain right-of-way, may be the appropriate action. In a number of the cases
mvolving railroad right-of-way which is occupied by drainage ditches, the Engineers have not
shown the need to acquire an easement nor included costs to do so in the project land and
easement costs. See the aerial right-of-way maps for easements and right-of-ways included. The
areas or widths shown on the right-of-way maps are the total needed from which the Engineer
has deducted those areas where the City may have prescriptive rights, to obtain the net amount
the City needs to acquire. The net amount is shown in the cost tables of Pages 20 and 26.
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( } blishment of Prioriti

Based on the above general concepts, the following general priorities have been established
separately for Mill Creek and Cloud Branch.

Genperal Priority Basin Description
Priority One Reaches/Itemns | Mill  1: | Selective safety fencing throughout both Basins including
Creek areas not included in the Study

2: | Soutk of 13th Street to railroad north of 8th Street
3: | Closed System from 18th Street to south of 13th Street

4: | Land for detention site southwest of Goldsboro School and
right-of-way from 18th St. along main channel to railroad
north of 8th Street

Cloud 1: | Railroad crossing north of Coastline Park

2: | Closed piping system from south of 13th street to Coastline
Park

3: | Land for detention north of coastline park and south of

i rzilroad and right-of-way for reaches in Priority 1.
O Priority Two Reaches Mill 1: | Detention basin and outfet to 18th Street southwest of
Creek Goldsboro School
2: | South of 20th Street to detention basin southwest of
Goldshoro School

3: | Right of way for above
Cloud 1: | Detention basin at Coastline Park area

2: | 14th Street and Roundtree crossing
3: | 16th Street crossing

4: |} Deteation basin at Pinchurst Park

§: | Land and right-of-way for above
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General Priority Basin Description
Priority Three Reaches Mill  1: | Railroad crossing east of Academy Manor and north across
Creek McCracken Road to detention site and on easterly to main
stream of Mill Creek
2: | McCracken Road detention site on Tributary B
3: | Land and right-of-way involved
Cloud 1: | Detention basin between 13th, 14th, Roundtree and Lake
Branch
2: | Natural detention basins south of 14th Street and south to
19th Place
3: | 19th Place and 20th Street Crossings
4: | Land and right-of-way involved
Priority Four Reaches Mill I: | Detention basin on Tributary A including inlet and outlet to
Creek railroad crossing
2: | Airport Boulevard crossing at McCracken Road and reach
on to detention site on Tributary B on McCracken Road
Clond 1: | Outlet to Coastline Park detention area from 10th Street and
Branch 11th Street area and back along railroad toward Rich Foods
Priority Five Reaches Mill 1: | Remainder of program including some improvements in the
Creek/ channels, obtaining rights-of-way, etc. north of Study area
Cloud on both streams
Branch
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Implementation Plan

neral

Based on the costs included in the Opinjon of Probable Costs for 1and and Improvements, and
the general pricritization of improvements shown in the previous Section, the Engineer has
formuiated a general recommended Implementation Plan. The Plan attempts to recognize the
needs of the various prioritized improvements and arrange them in a time sequenced, phased
Implementation Plan that has some reasonable relationship to the City’s ability to fund the

program.

The City has implemented a Stormwater Utility and is collecting significant revenues from that
source, part of which may be available for the Mill Creek / Cloud Branch program. Obwiously,
there are City-wide operation and maintenance needs, as well as stdies and drainage
improvements needed in the downtown, Pump Branch and many other areas of the City which
also need funding. These other needs will have to be evainated in determining funds available
for the Mill Creek / Cloud Branch program.

It alse is noteworthy that major drainage expenditvres requiring a reverue bond issue will have
to wait until the Stormwater Utility bas been in place a few years, until the Utility has become
firmly established and the revenue stream proven o safisfy bond counsels, insurers and buyers,
Therefore in the first few years, the program expenditures will have to be on an annual budget
"pay as you go" basis. In asriving at the Implementation Plan to follow, this fact has to be
recognized in choosing improvements that are implementable {(and not too large) on 2 "pay as
you go" basis.

Based on very rough revenue and expense projections with growth and expense increases of two
and one-half percent per year for the Stormwater Utility, with rate increases of $1/ERU every
four years, and a bond issue every four years starting in year 4, it would take approximately 15
years to raise enough money to construct theMﬂl Creekf EluuﬂBrmchpmgramandnhtmn lam:l
and right-of-way at today's prices, wi o o

zcquisition costs. This analysis was basad on phasad mnsmm-:m and a year Qne revenue
projection for the total Stormwater Uility of $350,000 to $900.000, and operaton and
maintenance and construction and rehabilitation and minor improvements of $550,000. Duzing
the initial 3 years before revenue bonds could be issmed, we have assumed that all excess
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revenues over the cost of City-wide operation and maintenance, would be pui into *pay as you
go™ Mil Creek / Cloud Branch improvements as that area appears to have the biggest need, and
that an additional, partial ailocation would be made for each of three years to accomplish City-
wide, overall drainage planning in other arezs of the City. The analysis also assumes that after
the first 3 years that there would be a reasonable stormwater utility revenee and operation and
maintenance expense split between the Mill Creek / Cloud Branch area and the rest of the City
and that the excess from Mill Creek and Cloud Branch area would be used for debt service of
the bond issues in years 4, 8, and 12 to cover improvements in the Mill Creek / Cloud Branch
areas only. The improvements needed in the rest of the City have not been determined or costed
as of the time of this Report and therefore, could not be included in the analysis.

These assumptions result in a range of $400,000 to $600,000 being available in each of the first
three years for the Mill Creek / Cloud Branch program and the City-wide drainage planning on
a "pay as you go" basis. Then bond issue net proceeds of $3.3, $2.7, and $2.5 Million each in

Years 4, €, and 12, Wﬂu]dbereqmred unless mh;:mnf TEVETLIE begondﬂieﬁtm m
Ut‘lll al'el a1 g 2 o "

are modified, or -::-f the phymca] facility or landanqmsmon program Is not 1mplemented

The above very rough financial analysis is made only for purposes of obtaining a phased
Implementation Plan that has some regsonable relationship to the City's ability to finance the
program and the needs of other parts of the City. I the City (hopefully) chooses to implement
the Plan faster, the physical improvements to be included in any phase of the accelerated program
can be easily moved forward and grouped, utilizing the information presented in this Report.

Based on the very rough financial analysis described above, we have arranged improvements in
an [mplementation Plan that very roughly tries to match the funding avaslability. In determining
improvement costs to inchade in the first thres years ("pay as you go" basis), we have shown the
improvements pius City-wide drainage planning for a total of roughly $400,000 to $600,000, and
utilized the foliowing general criteria to determine included projects.

1. High priority, individual street crossings or short chanrel improvements
(preferably dowmstream in the system) with necessary land and nearby channel
improvernents that would provide high flood relief in relation to cost

2. High priority street crossings andfor local ¢hannel improvements that the City
could construct themselves at reduced cost.

3. Some fencing or other local safety improvements that would reduce local safety
hazards to children.

4. High priority land acquisition for detention sites and/or drainage routes that are
now available and right be Jost to other near future land uses.
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5. Smatler improvements of reasonably high priority that are inordinately high,
continning, maintenance problems,

6. Upstream detention improvements that would take the Ioad off existing
downstream facilities.

7. Engmeenng and surveying: - '
Master Drainage Strdies needed elsewhere in the City system
i:u Surveys and Mainienance Mapping needed to establish rights-of-way for
acguisition
c. Final design of "pay as you go" projects and advance work on the first
bond issue project so it can be constructed expeditiously

coressive. I allows some

land acqumtwu but wncenu'ates as much as puss:ble on dehve,nng physical drainage relief to
the residents by means of achial construction. If the program s out to be too aggressive or
not feasible for other reasons, it ¢an be easily modified utilizing the general priorities shown in
the Priontization Section, and the detailed costs shown in the Opinion of Cost Section of this
Report. Also, some of the improvements could be split funded between two fiscal years and in
that way, supported by ﬁmchng from more than one ﬁscal ytm' Also, it might be reasonable
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O Year 1 - Pay As You Go

- City—wide Master Stormwater Plamning

(Partiall .+ & « &+ ¢ 4 4+ 4 e a4 e = om e e e e m e s s s s B 20,000

L Land and Easement Acquisition (Partial)

Mill: Creek -

Pond 1 /iSth Street Detention Basin (Partialy . . . . . 100, oog
Hain Channel Approaches to Bth Street . . . . . o - - . 6,500
Main Channel 8th Street to i0th Street . . . + « + + « . 12,393

Clond Pramnch -

Main Channel 5 of 13th 5t to Coastline Park ([Partial] . 25,000
Main Channel ARpproache= to Rail Road . & . . . - . - . . 4,800

- Project Costs -

o Engineering, Scils, Surweys, Froperty Descriptions
and Sketches, Maintenance Mapping, Construction
Services, Inspection, Administrative,

Legal, ete. (20%) - - & & 2 « » + = + + 4 4 4 = 4 . om - m . 49,996

Bth Street Crossing — Main Chamnal . . . & & & & = =+ + 34,475
Channel Improvements/Erosion Protection

{8th St to 10th BLt) - . . . . & 4 4 & & o = = + o 2 = 30,000
Safety Fencing (Partial] . + 4 & ¢ 4 & & 4 4 2 = v 2 2 = 5,000
Construction Contingency {15%) . + « .+ . - - - - - 4 . . 10,421
Cloud Brapch — Main Chanmel
SCL Railrcad Crossing H of Coastline Park . . . . . . - 147,900

construction Contingency {25%] . « + + v = ¢ = = ¢ 2 & & 22,185

Tokal TOAT 1 . + « « + 2 + + 2 & 2 5 & % 4 & % = w v = = = = = = S546EB,870

Ngte: The "City-wide Master Stormmwater Planning™ item is shown in the Implementation Plan for plansing
and budget purposes, but was not included in the Opinion of Probable Cost for Land and Improvements.
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Y 2 - You

. City-wide Master Stormwater Planning

(PAXEL&L} + » = = o o o n = = 4+ 4 v v v 4 e e s oa .. . § 20,000

» Land and Easewment Acquisiticn

Mill -
Pond 1 - 18th Street Detention Basin {Partial) - . . . . 100, 000
Main Channel - 10th Street to South of 13th Street . . . 3&,500
Cloud Branch - '
Kain Channel Scuth of 13th Street to

Coagtline Park {(Partial) . - - & & + & = = = &« « + » 390,000

. Project Costs -
Engineering, 5Soils, Surveys, Property Descriptions
and Sketches, Maintenance Mapping, Construction

Services, Inspection, Administrative, _
Legal, ®tc. {208) . + + « ¢ ¢ - - 4+ 4w 7 or - =4+ s v o= 69,460

- Construction
Crack - Strest gth St

Channel Improvements/Ercsion Protection

13th St to BEH B + « ¢ = - 4 2 s m ox o o= s oa s e e ow 20,000
Bafety Fancing . « « » = + & 2 2 » v = = 4+ 3+ ® & » = = * 5,000
13th Street Crossing . « « « = = &+ & & 2 @ o w2 o+ = o= 0w 277,000
Construction Contingency {15%) . « « « + = « & = + = & = 45,300
Cloud Branch
Hone in YeaT 2 .« & = = = = &« & = = » = = & = = = % = = = g

Total Year 2 e L T I T R R B N . B s 603,25ﬂ

Note: Ihe'CﬁrqﬁﬂeLﬁﬁﬁriﬁmnnwﬂhrfﬁmuﬁqg‘Hunisﬂmmminthehmphnunhﬁﬁnithihrphmmhu
and budget purpases, but was not induded in the Opinion of Probable Cost for Land a0d Improvements.

-34-




o

O

Year 3 - Pay As You Go

City-wide Master Stormwater Plamning

fPartial) . . 4 v L i i i e h 4 e e e e e e e e e e e

L Land and Easewment Acquisition
Mill Cresk Majin Channel -

Pond 1 - 18th Street Detention Basin (Partial) . . . ,

L Project Costs -
Engineering, Soils, Surveys, Property Descriptions
and Sketches, Maintensnce Mapping, Construction

Services, Inspection, Administrative,
Legal, eteo. {20%) = s r x4 4w om e e s 4 om oaow s

L Construction
Mil) Cremk
Hene in Year 3 . . ., L . L L L . e e e e e e e
Cloud - Ma 1
Piping from South of 13th Street to Coastline Park
and loca) improvements at 13th, 12th, 1lth,

Poplar and Bth Streets . . - . . . - - - . 4 o4 v . oo .
Comstruction Contingency (15%) . . . & « .+ & = & o o .

Tokal ¥ear 3 . . . & & i i h ot s s h st m e e e ae e

Note: M“Ciqﬂﬁdehlm&omumﬂming'ﬂmhshwninﬂwlmmuﬁ

- 3 30,000

. 104, 000

- 87,004
. 0
. 27,282
. h&, 742

« § 652,028

on Plan for planning

and budget purposes, bmWasmthﬂudedinﬂrel}pinionomehableCostrurLuﬂanﬂlmpmvmm
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Years 4. 5. 6 and 7 - $3.2 Million Revenue Bond Issue

- Land and Easement Acquisition

{Partial) s e s e e e e e s oaos

- Project Costs -

Engineering, Soils, Surveys, Property Descriphicons

and Sketches, Maintenance Mapping, Construction
Servicaz, Inspection, Administrative,

Legal, ete. {20%) . + + &+ ¢ -+ « .

F Construction
Mill Creek

Piping Main Channel from Scuth of 13th

to 1Bth Strest . . - . . . .
18th Street Piping Medifications
Channel Safety Fencing (Partial)
Pond 1 Petenticon Basin South

of 18th Street . . . . . . .
Construction contingency (15%) .

Cloud Branch

Safety Fencing (Finaly . . . . .
Copatruction Contingency (15%) .

Total Years 4, 5, 6 and 7 . = « = & & & &

-

-

Strect

-

-

-

$ 1,000,000

373,853

5 668, 200
15,000
20,000

902,250
240,817

20,000
3, 0Og

$ 3,243,120

NPV IR ——
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Y 9. 10 an - $2.7 Million Rev

Land and Eass=sent Acguisition

fFiomal)l o 4« s 0w e e e ror e s

Project Costs —

Engineering, Soils, Surveys, Propersty- Descriptions

and Sketches, Haintenance Mapping, Constructlon
Services, Inspection, Administrative,

Legal, etc. (20%) .+ « « « + + + &

Construction
Mill Creelk

-’

-

Upgrading of Culverts at 20th Street and

Goldsboro School . & . .

Backfilling Ditch from 2O0th Streat to 1$th Straet

Channel Safeky Pencing {Partial)}

Channel Improvements and Erosion Protecticn {Final)
Culvert Crossing into 18th Street Detention Basin

Construction Contingency [(15%) .

Cloud Branch
Pond 47 and 4B -~ Detention Basin
at Coastlina Park . . . . . .

-

Coastline Park Equalizaticn Systgm

Channel Improvements and Erogion Protectinn {Partial]

-

-

-

-

-

-

-

Pond 6 - Detention Basin at Pinehurst Park

Construction Contingency {15%) .

Total Years 8, 9, 10 and 1 . . . . . .
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-

-

-

-

-

-

»

-

-

- LI | - L] 1

- L | - - 1

L) L. L} L]

-

$ 523,123

359,817

& 172,700
20, 000
20,000

100,000
i0o,500
&1,580

5 484,800
157,000
70,400
442,500

— 173,230

52,742,025




(U Years 12, 13. 14 and 15 - $2.5 Million Revenue Bond Issue

- Land and Easement Acguisition

{Previcuesly Required) .- . - - . . . - . . o o . - . . - . & 0

- Project Costs -
Engineering, Soils, Surveys, Proparty Descriptions
and Sketches, Maintenance Mapping, Construction

Services, Inspection, Administratiwve,
Eegal, et [(20%) & & & & 4 0 4 4 w4 s s e v w e e e 408,931

] Construaction
Mill Creek

Regrading/Redirection/Culvert Crossing of Channel

& BRfMcKee Avea - Tributary © + + « + = = + » » 2+ » =« 47,500
Fond 2 — MeCracken Road Datention Site .« v« o+ & o« = 111,600
Tributary A Horth side Detentlon System . + - « & & & & 276,360
Upgrading Meisch Road Culvert «~ Tributaryr &8 . . . . . . 22,900
Upgrading Bevier Road Culvert -~ Tributary & . - . . - . 22,900
Opgrading Airport Elvd Culvert — Tributary B . . . . « . 33,500

O Upgrading Persimmcn Rvenue Culvert - Tributary B . . . . 37,500
Upgrading Bth Street Culvert - Tributary B - - « = ¢ = = 38,350
Channel Improvements and Ercsicn Protection {Partial} . 170,250
Construction Contingency [15%) « « . + = « + = = « = + = 204,153
Cloud Branch
Pond & - Detention Basin Between 13th, 14th,

Lake and ROundLtree . « « « » % + 2 = 2 = 2 = = » » » 5 196,241
l14th Street and Roundtree Crossing . » - = = =« » = = = = 41,600
i6th Street Crossing . . . ke e w e e e e A e e e s 27,600
Dograding Lake hAvenue Culvert " e or e e o r o= oaom ow 42,350
Upgrading 20th Street Culvert . - . . - . . . . . 15,000
Tulwvert Crossing at 19th Place . . &+ .« « . . .. 24,150
Channel Improvements and Erosion Protection {Fmal} - 70,000
Construction Contingency {15%) . « ¢ « « = + = = = = « £2.541

Tutal!enrﬂlZ,lE,linﬂdlE....-.o-----------$2.153,535
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MILL CREEK/CLOUD BRANCH
STORMWATER MANAGEMENT SYSTEM
IMPROVEMENTS

CONCEPTUAL PERMIT APPLICATION TO
ST. JOHNS RIVER WATER MANAGEMENT DISTRICT
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£T. JONNS RIVER WATER ManACEMERT DISTRICT
HOTICE OF ARECEIPT OF AFPLICATION

Furzuant ta Section 373,413, Florids Scatutes, and Chapbar 50C-4, Flerida
Adninlstratlve Gode, che applicent is requlced to provide the followlng
informatlon For-the purpose of public natfce., Fellure toe provide all
tnformacion will razulc in an Incopplere spplicacion., This Lnfermation iz in
additlon te that reguirad in other porcions of the applicaclon farm.

Flve coples of this form and all attachosnts must ba sobaltted.

e
. - .

sactlon wlll be completed by che Distrlet.

applicition Rusber:

Date of hearing. LE any 3

Esrlissc poszlbla date for sgency meelon

Dace to ba poIced: : Dace to be remaved:

wrlrcen objectlons masr Elled by

-

1.

attach a location map, showlng the boundacy of the proposed sctlvley and fes
relatlonship £o-any achar pocclonz of the projeck. Map 2lra must be oo largér
than 11- by 17~ referenced to Sectlon, fownzhlp, snd Rangs. Hap scals muasc be
3= = 2000° (plot on USGS quad maps). Actach pultiple sheets, Lf necessary.
Sao Maps 1 and 2 attached and description of project area. .
actuch » depiction {plen) of che work, wvarks, dams, Impoundmencs, storgenied
mznagement systems, or ather repulaced Fecilitjes propozed cto bz construcked
under the permiz. Deplecion slze mast be no larger than 11* by 17°. Depictlon
scale should be sufficlent Lo thou joration and type of works {at lepst
%‘ = 2000°, (plot oo USGS quad). Ackach galtiple sheets, 1f necesiary.

ee Maps 3 and 4 and additfonal response of Description ot Propoced Project.
Spacify arreage of wetlands, LE any, that are propozed to ba dizenrbed, FLlled,
excavattd, or otherwlse Impmcred by the proposed surfdce waber management
systum: J.18.8C

Wetland Areas and also see Maps Ho, 9 and 10. .
Frovide » Erief statement describlng any vetland mitiearlon proposed to Le

undercaken (attach nddlelonai sheets If necessaryy: Please pefer to Haps 9 and 10
<hgef o «eoi st - Eyrpm oSN mags. e 1e_effective weilands are

involved or to D gniticant issue. I

Tiates Al B o0 = TMyE

- L ol oS -1 - G R wiitt e

pudld F S eI e TR I ) ks ealia e e i
mitiqation, tf requiyed,” ST LT : see additional response.
provide the nemes of nl} screams, Iekes, watiands, ot other watercaurses chac

are proposed to be lmpounded, diverted, deained, discharged into {either

directly or indipectly), or othsrwize impacted Ly the proposed acclvlty:

MiT] Creck, Cloud. Branch and LakerMonroe, See atgached additionz] response o

Wellands Brezs Eitacted, and ﬁaps 3, 4, 9 and il

Indicate the source of any waLer bo be coptmlined oo sice:
tha wolume of wager to pe concained on site:s
the ute bte be smade of tha water and aoy octhay llmitstlon Charedn:

Stream base fTlow and
tl f§ H
{ucre=festt:

Persans intecested in the sbove described appilcation should contact the L.
Johns River Warer Manspement District ar P. 1, Box 1t29, Palackns, Florida
12178-1629, or in pecson at ics affice on Stace jlighuay 180 Wese, Falacka,
Floride, 00&f128-8121. Writcen chjaceions te che applicatlon may be wade no
later tham che dace specilied above. Wrinten objections sheuld ideanify Lhé
abjector by name and addeesrs, and fully degzcibe the nacure of the obleccion
to the appticacion. All Etimely Filed written objactlons will be prazsented
te the Board For capszidorsclon prior ko che poard taking accion on the
application. Filing writtan objestion doss not entitle one Lo & Cheprer
120, Flerida Statules, adminiscraclve hearing. Only cthosa papacas % [T T3]
cobsteanrisl incecests sre affacted by the application atal whn File &
perition meeting the Diserlet's requirements after receipe af notlee of
incended pctlon or Flnal mcclon may obtain an admlnlstrucive hanrlng (see
secicion A0C-1.%1%, F.A.C.). The requiresent relatlng to ciming and contenc
- of such' peticionz ars seL forth in Chaptey ROC-1, F.AG,, Parts I and ¥,

Dlateice Firm ROC-1.181(4} (3} of (3} .
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Effective [ate . :
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- : Doalt e _ .
INSTRXCTIONS FOR (CMILETTIC THE MANAGEMENT MU STORNGE OF SUREMLE WATERS
{e5w] EROT - S
(OCHCEPTUN, LEPRIAVAL)

CEERAL Fill in all speces of spplication fosm. The phrase “Hob
fpplicable® (WA) should be used to indicate blose gquestions which do not
pertain bo the proposed system. Include zpplication fee and four sets Of
all necesmary plans ard caiculations with this application Eorme  Thiz focm
iz to be used for projects to be peomitted under Corceptial Surface Water
lermitz. hefer to Chapkers 40C-4, 40C-40, 40C-11 for aPmomiate
thresioids. The DIBtrick will peovide assistance in interpreting eeskions
and in conpleting this form. You may also wish to schedule a4 preapplication
conferemce peioy bo Filling out this spplication.

OWMER.  brovide the name, street addeess or post office bow as appropriate, '
rity or town, county, state, zip code and telephone tunber of the property
war.  The ower is idgmtified as the person or pezgons having title, i
or similar interest in said poopRoiy. .

APILICANT Provide the applicant's namz, - street address or post of fice boe:
a5 sppropriate. city or town, county, state, Iip code and belephone nurber.
If the sppiicant is not the owmer of the irvolved property, thon a copyr of
the dorument indicating the right to submit this'sopliction must be
attached to the application. The pemmit will be ismwed to the apglicant.

OONSULTANT or BGINEER VYhen applicible, provide the nare of the inct¥y idual ,
engineering fimm, or 0§ District Conservationist who gexigned the project
and wha con be contacted regarding the application: include the name,

address and telephone mnber. 1IE the consultant or ergineer is acting as

the agent, please £ill in the consultanl o engineer section of the .
appt ication, indicate the [ipm acting as the agent ard leave the applicant's
section hlank.

ATTCRIEY (F RECORD: when appliceble pouvide the name of the irdividual of
law £irm who <an be comtacted regarding the spplication; include the address
ard telephone muber, : .

PROJECT INFORMVTION Provide th name by which the project will be knam.
srwide the gize of the project in acres. If the total lapd area owned
?iﬂim irth the project are, provide the size of the total

n actres.

he locabticon of the paxject is To be identified by the nearest city and the
county where lombed, Section, vownship and mange rust be given. Identify
the US:S Quadrangle inad! map on which the project iz located.

DESCRIPTION OF PROJECT Describe the owarall projecht So0pel €.g.r ]
agricul bural, multi-family, single Lamily sbdivizion phase, evw. Attach
extra sheetE a5k ECESEAIY.

DESCRIPTION OF SURFACE WATER WOREKS Describe the proposed wuriace water
works: j.e.. pogoed Tetom, retention, detention. curb and gutter. Abtach
exbra sheers if neceesauy. Deacribe the propoped stoomwater canagewnt
pystem [water quality breatment), €.9.. rerention, detention with filtzmiion
seales, wel detention.

provide the name of the water body which will receive discharge fmm the
system.  Indicate whether the dizdharge will be directly Aischarged to
Provide date that constmiction is anticipated to bagin and end, Designation
of the month axl year ie zufficient.

IF the spplication is for alteration of a pesnitted system or for® -
modifiction of remmit wndltions, provide existing pemmit maeer -

Diztrict Form 40C-1.181{d1 {1} of (3)
L .




ST. JOHNS RIVER WATER MANAGEMENT DISTRICT
NOTICE OF RECEIPT OF APPLICATION

"ADDITIONAL RESPONSES
TO
ICATION"
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ST. JOHNS RIVER WATER MANAGEMENT DISTRICT

NOTICE OF RECEIPT OF APPLICATION

Additionzl R n

De Proiject Area:

The areas surrcounding the Mill Creek f Cloud Branch water
courses are currently thoroughly developed, economically
depressed, and are mostly comprised of black and lower
income housing, neighborhood commercial, railrocad, and
industrial land use (see Map Numbers 9 and 10).
Repeated, hazardous flooding problems exist in these
areas because of the very inadeguate drainage system. In
many cases, homes and other structures are built right on
the streams and ditches, and public health and safety has
always been a major problem as has been regular flooding
damaga.

The following statements describe the Mill Creek f Clpud
Branch Dralnage areas and pertinent factors affecting the
project:

. The area is an ¢ld, existing, minority, completely
developed area with relatively little undeveloped
or vacant land

. The area has severe drainage and flooding problems,
a generally high water table, and poor soils
conditions

» Right-of-ways and land reguired for most of the
existing and proposed Iimprovements are not in
public ocwnership

. The project is =2 maintenance and upgrading
(retrofitting) of a highly deficient, existing
public system which is an entirely different
circumstance than an all new, private enterprise
land development and should net be subject to
strict enforcement of the same rules and criteria

- The pecple of the ares were seriocusly flooded on
July 13, 1991 and have called for improvements by
means 0f committees, petitions, appearances before
City Commission, and in the newspapers
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Item 2:

Ttem 3:

. any soluticn of the preoblem involves extremely high
cost

. Very limited fund availability for this and other
drainage projects

. The City has Jjust implemented a stormwater utility
with a charge of $3/ERU, but drainage improvements
are needed throughout the City. The $3 charge will
not completely fund the needed Mill Creek / Cloud
Branch improvements, let .alochne those needed
throughout the City, Ibut it is a start at a new
funding scurce

Project location and topographic maps for the Mill Creek
and Cloud Branch Drainage Basins are presented in Map
Humbers 1 and 2, respectively.

eseri i =

Master Stormwater Management Plans for the Mill Creek and
Cloud Branch Drainage Basins are presented in Map Numbers
3 and 4, respectively.

The proiect consists of providing maintenance and
improvenents toc the existing, open drainage conveyances
of Mill Creek ang Cloud Branch through a developed, urban
arca consisting of approximately 2,056 acres. The
purpcse 1= to alleviate fleocding, eliminate property
damage and protect the health, safety, angd welfare of the

existing inhabitants and businesses. The proposed
improvements inclede work on the existing systems,
consisting of channel wmaintenance, cleaning and

excavation; erosion pretection; ¢losing some open water
courses that are in very close proximity to residences
and buildings; providing drainage detention and control
facilities; all in an already developed, low income,
minerity area. Ne new residential, commercial,
industrial or governmental land development of any klnd
is included in this preoject. Xt is ely a gove
water — >

deplorable, existing comditi .

The existing water c¢ourses of Mill Creek and Cloud Branch
traverse very few wetlands areas as shown on Maps 9 and
10, taken from SOR S PEEE.  Some malntenance,
cleaning, channel Enlargement and mﬂdlflcatlons in some

-2
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Ttem 4:

ITtem 5:

of the areas will be reguired for hydraulic conveyance
purposes. Most of the wetlands that now exist along
these streams and ditches have been so drastically
altered and disturbed that they are not effective
wetlands any longer and are not so classified.

One of the main existing wetland areas is on Cloud Branch
from north of 192th Street to about 14th Street. The
intent is to use this wetland in its natural state as
much as reasonably possible without major modifications,
as it naturally provides a considerable water storage
volume and serves cther natural wetland purposes.

Wetlands within the Mill Creek/Cloud Branch Drainage
Basins are presented in Table 3-1. They are classified
as follows:

1. Forested Wetlands (FW)

2. Shrub Wetlands (SW)

3. Herbaceous Wetlands (HW)

4. Agquatic Wetlands (AW)

5. Disturbed Wetlands Within the Channel

In addition, Table 3~1 identifies the total area of
wetlands which will be altered and/or impacted (via
clearing and excavation) as a result of the proposed
stormwater management for the Mill Creek and Cloud Branch
Drainage Basins.

Wetlands will be studied further and addressed in more
detail as to jurisdiction, mitigation, effectiveness,
etc., in & setion with-ipddwideed-pernits which will
follow this conceptual permits

Wetland Areas Affected:

A long, narrow, unnamed wetland north of 19th Street and
south of 14th Street on Cloud Branch is essentially to be
left as is, but may be impacted to a small degree. Also,
an unnamed wetland on Mill Creek, west and south of
Goldsboro School and south of 18th Street, may be
slightly impacted by the proposed detention fac111ty
planned just north of the wetland. Jurisdiction and
affected wetlands and mitigation will be addressed in
more detail in individual permits to follow.
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c } Item 6:

mi(lelou.tlb

Volume of Water to Be Completed On-Site:

The Mill Creek and Cloud Branch Drainage Basins encompass
approximately 1,392 acres and 664 acres respectively
(2,056 acres total). Approximately 40 acres are proposed
for storage (detention) providing 96.1 acre-feet of
storage (25-year/6-hour storm event) in the Mill Creek
Drainage Basin.

The Cloud Branch Drainage Basin consists of areas of
natural storage as well as proposed detention facilities.
The proposed detention facilities and natural storage
areas account for approximately 9.4 acres and 4.0 acres,
respectively. The two systems provide a combined 39.6
acre-feet of storage (25-year/ 6-hour storm event) within
the Cloud Branch Basin.

The water is being stored to attenuate peak flows and to
provide pollution abatement.
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MAPS

The following supplemental information is being provided,
graphical form, as part of the "Notice of Receipt of Application®:

Mab No.

1

10

Map Description

Mill Creek Drainage Basin:
Project Location & Topo Map

Cloud Branch Drainage Basin:
Project Location & Topo Map

Mill Creek Drainage Basin:
Proposed Improvements

Cloud Branch Drainage Basin:
Proposed Improvements

Mill Creek Drainage Basin:
Flood Prone Map

Cloud Branch Drainage Basin:
Flood Prone Map

Mill Creek Drainage Basin:
5.C.S. Soils Map (1966)

Cloud Branch Drainage Basin:
S$.C.S. Soils Map (1966)

Mill Creek Drainage Basin:
Land Use Map With Wetlands

Cloud Branch Drainage Basin:
Land Use Map With Wetlands

in
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ENGINEERS, INC,

500 W, FULTON STREET

POST OFFICE BOX 2808
SANFORD, FLORIDA 32772-2808
TEL 407-322.6841 TEL 407-831-5717
FAX #407-330-0633

Conklm, [[r_ﬁrter and Holmes

December 16, 19%1

Mr. David Dewey

St. Johns River Water Mgmt. Dist.
618 E. South Street, Suite 200
Orlando, FL 32801

Dear Mr. Dewey:

Enclosed is an application for a conceptual permit for the Sanford
Mill Creek/Cloud Branch major drainage program that we have been
discussing with you, Hal Wilkening, Joan Budzinski, and Rod
Pakzadian. -

The submittal package includes the following items:
1. Notice of Receipt of Application form and attachments.

2. Management and Storage of Surface Waters Conceptual
Approval form and attachments, included in the loose-leaf
notebook with narrative and backup information supporting
the application.

We, City sStaff, and Officials will be pleased to meet with you or
St. Johns River Water Mgmt. Dist. Staff and/or Board to pursue the
matter further and supply any additional information or
explanations as may be required. We appreciate your assistance in
meeting with us on this matter and look forward to your review and
approval of this conceptual permit and the subsequent construction
permits for this very needed system improvement.

Sincerely,
CONKLIN, PORTER AND HOLMES ENGINEERS, INC.

Bristol ¢. Conklin, P.E.
Executive Vice President

BCC/tilb

Enclosures

10241tr5.tlb
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MILL CREEK/CLOUD BRANCH
STORMWATER MANAGEMENT SYSTEM
IMPROVEMENTS

CONCEPTUAL PERMIT APPLICATION TO
ST. JOHNS RIVER WATER MANAGEMENT DISTRICT

CONKLIN, PORTER & HOLMES - ENGINEERS, INC.
P.O. Box 2808
Sanford, FL 32772-2808
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MILL CREEK/CLOUD BRANCH STORMWATER
MANAGEMENT SYSTEM IMPROVEMENTS

Applicaticen

CONCEPTUAL PERMIT APPLICATION
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Mill Creek Drainage Basin: 25-Year /6-Hour
Storm Event Runoff Hydrographs (Pre and Post
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Mill Creek Drainage Basin: 25-Yeaxr/24-Hour
Storn Event Runoff Hydrographs (Pre and Pest
Conditien)

Cloud Branch Drainage Basin: 235-Year/6é-Hour
Storm Event Runoff Hydrographs (Pre and Post
Condition)
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Mill Creek Drainage Basin: Hydraulic Input
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Data - 2Z-Year/6-~Hour Storm Event
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Cloud Branch Drainage Basin: Topographic Map
With System Boundaries and Proposed Stormwater
Management System Improvements

Overall Systenm Rerial/Wetlands Map

Mill Creek Drainage Basin (Pre-Condition):
Nodal Diagram With Water Surface Elevations
and Associated@ Flows - 25-Year/6-Hour Storm
Event

Cloud Branch Drainage Basin (Pre-Condition):
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Mill Creek Drainage Basin (Pre-Condition):
Nodal Diagram With Water Surface Elevations
and Associated Flows - 25-Year/24-Hour Storn
Event

Cloud Branch Drainage Basin (Pre-Condition):
Nodal Diagram With Water Surface Elevations
and Associated Flows - 25-Year/z4-Hour Storm
Event :

Mill Creek Drainage Basin (Post-Condition):
Nodal Diagram With Water Surface Elevations
and Assocociated Flows -~ 25-Year/6-Hour Storn
Event

Cloud Branch Drainage Basin (Post-Condition):
Nodal Diagram With Water Surface Elevations
and Associated Flows =~ 25-Year/6é-Hour Storm
Event

Mill Creek Drainage Basin (Pcst-Condition):
Nodal Diagram Indicating Performance of the
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Storm Event

Cloud Branch Drainage Basin (Post-Condition):
Nodal Diagram Indicating Performance of the
Proposed 25-Yezr/é~Hour Storm Event Stormwatexr
Management Facilities Under z 25-Year/24-Hour
Storm Event
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Effective Date MANAGEMENT AND STORRGE OF SURFACE WATERS
) ONCEPTURL APPROVAL
CHAPTER 40C-4, CHAPTER 40C-40, CHAPTER 40C-41, F.A.C,

ST. JOHNS RIVER WATER MANAGMENT DISTRICT NOMBER
DEPARTMENT OF RESCURCE MANMGEMENT FEE RECEIVER
DIVISION OF REXQDRDS . ASSICNE) REVIEWERS
P.O. BOX 1429 PROYECTED DATE OF
PALATKA, FLORYDA 12178-1429 ISSUANCE

Please type of frint with BLAK ball point pen, Read ALL instructions on the
back of this sheet before completing application. Complete necessary data
sheets actached. : - s o

APPLICATION IS FOR: X C(DNCEPIURL APFROVAL RE-ISSUANCE MODIFICATION

ONNER . i

Name of Owner:__City of Sanford !
Mdress; P,0. Box 1788

City: Sanford ' County: Seminole

Srate: Florida Zip Code:32272-1 Telephone Ko, : -

AETLICANT/ENEITY 10 RECEIVE [EROT
Mame of kpplicant: tity of Ganford

Kidress: Same as Above
City: County =
Srate: Zip Code: Telephone o, :

CEBULTANT OR EI-BIhEE‘.R OF 5CS DLETRICT CONSERVATIONIST
¥ame OF Firm: CORKI1In, POTLEr and Holmes- -Fngineers, Inc.
Fame of Firm Contact: Bristo] C. Lonklin, P.E.
Hdress: 0x

City: Sanford County :

State: Florida Zip Code m'nelepmne No,: {407} 322-6841

A‘IMIEY OF RECORD

Meame Of Fimm: S Stenstrom, Mcintosh, Colbert, Whigham
Fame of Firm Contact: Bill Colbert

kadeess: 9.0, Box 1330

City: Sanford County:_Seminole
Stace: Florida zip Code: 32771 ‘I‘el%ne m!}@:[ 222 ZIEI

PROTECT INFORMATION
Mame of Project: Mill Creek and Cloud Branch Drainage Improvements
U.S.G.5. Topo Quad Maps Santord 1392 Mill Creok
County: Seminole Project hcreape: fRd Cld By Total Acreage Owned: /A
.aectmn'___lg__ Township:_ 19S5 Range: 31F
bescription of Project: Make draipage and detention improvements on existing
flooding, eliminate property damage and
d welf of the existing inhabitants, businesses,
i ttached klet for further description.
Description of Proposed Surface Water Works: Channel maintenance, ctwaning, and

g;gggnjon; eres jg pmtectwn, closing drainage courses in close meim ty to
ings; providing drainage detgg;ion and cont! “contrel facilities;

all jn an_already developed low ome minority area. See attached booklet for descript.
Water Course/Mater Body Most AfFected: Mill Cree_F. Cloud Branch, and Lake Monroe.

Date Constrdction is Proposed to Commepnce/Ends 199271
1f application is for Alteration of Existing Permit,
Give Pavmit Muber: H/A

{Include Information Required on Attached Sheets)

OTHER )

Teme ard Address of Proposed Operation/Maintenance Bntity: City of Sanford
Have You Had A Pre-2pplication Qonference With District Staff?

Yes ¥ Mo Date: 08/ 21 / 91 With Whom?, Hal Wilkening, Joan Budzinski,
Rod Pakzadian .
Has a Conservation Plan Been Approved by Che Local SWCD?_ O

Dleseint Porm 0 CLI81{4) {1y ~F (3}




Has Stormwater Pemnit’ or Exemption Been Granted?  No _ If S0, Give No.:

Have any Wetland Resource/Dredge and Fill Pemmits, Authorizations, or

Exemplions Been Granted?_ No _ If so, Give Mos. and Agercies:

** Issuance of Pemit Does Not Preclude Responsibility of Applicant to Obtain
M1 Necessary Federal, State, Local Pexmits ** e . :

In campliance with the provisions of Ghpater 373, Flarida Statutes, 1973, and
applicable rules and regulations of St. Johns River Water Management Diskrict,
pplication is hereby made for a permit ag identified above, and in accordance
with support data and incidental information filed with this application and
made a part thereof, : -

CITY'OF SANFORD - , :
W. A, Simmons, City Manager A4,
fpplicant’s Nawe (please print] Ipplicant's Sigature Date

If person other than applicant has completed this form, that person certifies
by his signature below that he is acting as an authorized agent of the
applicant ard his signature will be certification that he is in fact the .

avthar ized agent.

- e
v

Agent's pame (please print) Agent's Signature .., Date .-

c, i
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Ef fective Dake ~

MAMBGEMENT AND STCRAGE OF SURFACE WATERS
CONCEPTUAL APFRCVAL

REQUIRED SITE AND SYSTEM DESIGN INFORMATTON

A. Maps

4.
5.

7.

A gereral location map.

A recent aerial map(s). legible for photo interpretation with a
scale no smaller then 1" = B00', of the site with project
boundaries and ary on-site wetlands delineated.

A topographic map with project boundaries shown. Delineate 100~
year floocd prone areas (including hurricane flood zones) and
indicate major land surface feabtures.

A current land use map.

A soils map of the site.

A master drainage plan for the site showing: the location of
water bodies and proposed size, side slopes and depths; the
location of receiving water kodies; the location of proposed
cntrol structures; and the drainage besir. kavnderies for the
site.

A master stormwater menagewent system plan for the site.

A master development plan for the site.

( J e.
B. Environvent and Matural Resources: Land

1.

Where the degree of limitations are very severe or moderate for a
particular soil., discuss how each of these limjtations will be
overcane, and what site alterations will be overcome, and what
site alterations will be necessary.

What steps will be taken during construction and operation ard
maintenance at full dswelopment to prevent or control damage from
wind ard water soil erosion and sedimentation? Include a
description of proposed plans for clearing and grading as related
to erosion ocontrol.

Describe any unique gedlogic features of the site, and discuss
what aspects of the site plan will be used to campensate for or
take advantage of these.

C. Enviroment and Matural Resources: Water

1.

Deseribe the existing hydrologic conditions (surface water) on
and Aatting the site, including identification and discussion of
any potential aquifer recharge areas.

Describe in terms of sppropriate water qual. ity parameters the
existing ground and surface water quality corditions on and
dbutting the site which will be affected by this development.

D. Ewiroment and Matural Resources: -Wetlands

1.

o 2.

How many acres of wetlands, as def ined in section 16.0,
Applicant's Handbock, are found on the site?

What alteraticns or &istu:hances, including clearing, draining,
excavating, or filling will occur to the wetlands?

Distwict Form 40C-1.181 (4) (3} of (5}
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OTHER Provide the neme, address, and documentation of the entity which will
operate and maintain the system. This applies o all projects including
subdivision projects.

STGNATURE The bottan of the application is for the applicant's and/or the
agent's rrinted name, ariginal signature and date.
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4.

What wetlands will be preserved in their matural or existing
state?

what, if amy, mitigation is proposed to compensale for
encroachment into wetlands?

E. Fwirmment an? Natural Resources: Floodplains

1.

2,

3.

Is any development proposed within the 100-year flocd prone area
as identified by the National Flood Insurare Program?

Quantify the encroachment volume witiin the 10 year floodplain.
Describe any campensating storage to be provided,

Describe all traversing works and other encroachment within

floodways.

F. DPublic Facilities: UDrainage

1.

4,

Describe the various elements of the proposed drainage system
shown on the master drainage plan and discuss the design capacify
criteria to be used for the various elaments. Include
informetion as to what design (e.g. 10 year — 24-hour, 25 - year
24 hour, etc.) will be used for what partions of the system.

From the master drainage plan, indicate the total number of acres
in each drainage area, and specify the acreage of any portions of
drainage areas outside the site bounderies. Indicate the total
acreage and storage capacity of proposed retention aveas, and the
total acres of impervious surfaces proposed.

Specify and canrare the volume and quality of runoff fram the
site in itg existing condition to the anticirated runcff at the
end of each phase of development. Indicate what provisions will
be incorporated in the design of the drainage system to minimize
any degradation of water quality in the ultimate receiving body
from that ccowrring in its pre-development state. Indicate the
major points of discharge for storm water.

Specify who will operate and maintain the drainage system after
completion of the development.,

G. Design Analysis including:

1, Pre-development and post-develoment drainage calculations as
fallows:

( a. runoff characteristics, including area, runoff curve number
or nunoff oefficient and time of concentration for each
hydrologic basin

b. Water tale elevations (normal and average wet season)
including aerial extent and magnitude of water table
drawdown

c. Receiving water elevations (normal, wet season, design
storm) '

4. Design stoms used inciuding dwration, frequercy, and time
distribution

e, Runcff hydrograph(s) for each basin (for all required
design storm event(s})

E. Stage—storage camputations for any storage area such as.a
reservoir, detention area or channel storage, used in
storage routing

d. Stage—discharge computations for any storage areas at a
selected control point, such as structure control or
nmatural restriction

h. Flood routings through on-site conveyance and storage
areas .

i. ' Water surface profiles in the primary drajnage system for
each required design storm event(s)

L nrict Form & 0T-1.181 (41 4y of (5}
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. Runof £ peak rates anxd volures discharged from the system
for each required design starm event(s}

A deseription of the methodology, assumptions and references for
the parameters listed in 3 sbove and a copy of all such
camputations, engineering plans and specifications used to
analyze the system. If a computer program ig used for the
apalysis, provide the name and description of the program.

Provide a description of the proposed stormwater treatment
methodology including type of treatment, pollution abaterent
volumes and analysis of recovwery.

Provide a discussion of the proposed construction schedule,
including the sequence of any phases.

Use

Will the surface water system bé used for water supply, including
landscape irrieation, recreation, etc.?

Are there proposed groundwater withdrawals which will discharge
into surface waters? If so, fram what hydrogeclogic zone?

District Form 40C-1.181(4) {5) of (5)
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" ST. JOHNS RIVER WATER MANAGEMENT DISTRICT
CONCEPTUAL PERMIT

INTRODUCTION

Description of project area. The areas surrounding the Mill
Creek / Cloud Branch water courses are currently thoroughly
developed, economically depressed, and are mostly comprised of
black and lower income housing, neighborhocod commercial,
railroad, and industrial land use (see Map Numbers $ and 10).
Repeated, hazardous flooding problems exist in these areas
because of the very inadeguate drainage system. In many
cases, homes and other structures are built right on the
streams and ditches, and public health and safety has always
been a major problem as has been regular flooding damage.

The following statements describe the Mill Creek / Cloud
Branch Drainage areas and pertinent factors affecting the
project:

* The area is an old, developed area with relatively
little undeveloped or vacant land

¢ The area has severe drainage and flooding problems.
It has a generally high water table, and poor soils

( '1 conditions

* Right-of-ways and land required for most of the
existing and proposed improvements are not in
public ownership and will have to be obtained.

¢ The project 1is a maintenance and upgrading
(retrofitting) of a highly deficient, existing
public system. This is an entirely different
circumstance than an all new, private enterprise
land development. This case should not be subject
to strict enforcement of the same rules and
criteria as a new private land development project

¢ The people of the area were seriously flooded on
July 13, 1991 and many previous times. They have
called for improvements by means of comnittees,
petitions, appearances before City Commission and
in the newspapers

¢ Any sclution of the problem involves extremely high
cost

e Very limited fund availability for this and other
City drainage projects

@




¢ The City has just implemented a stormwater utility
with a charge of $3/ERU, but drainage improvements
are needed throughout the City. The $3 charge will
provide very little funding for the needed Mill
Creek / Cloud Branch improvements, let alone those
needed throughout the City. However, it is a start
at a new funding source.

Description of proposed project. The project consists
of providing maintenance and improvements to the
existing, open drainage conveyances of Mill Creek and
Cloud Branch through a developed, urban area consisting
of approximately 2,056 acres. The purpose is to
alleviate flooding, eliminate property damage and
protect the health, safety and welfare of the existing
inhabitants and businesses. The proposed improvements
include work on the existing systems, consisting of
channel maintenance, cleaning and excavation; erosion
protection; closing some open water courses that are in
very close proximity to residences and buildings;
providing drainage detention and control facilities;
all in an already developed, low income, minority area.
No new residential, commercial, industrial or
governmental land development of any kind is includegd

in this project. It is purely a governmental drainage

and water management vroject to improve deplorable,
existing conditions.

Wetlands areas. The existing water courses of Mill
Creek and Cloud Branch traverse very few wetlands areas
as shown in Map Numbers 9 and 10, taken from SJIRWMD
Wetlands Maps. Some maintenance, cleaning, channel
enlargement and modifications in some of the areas will
be required for hydraulic conveyance purposes. Most of
the wetlands that now exist along these streams and
ditches have been so drastically altered and disturbed
that they are not effective wetlands any longer and are
not so classified.

One of the main existing wetland areas is on Cloud
Branch from north of 19th Street to about 14th Street.
The intent is to use this wetlands in its natural state
as much as reasonably possible without majer
modifications, as it naturally provides a considerable
water storage volume and serves other natural wetland
purposes.

Wetlands will be studied further and addressed in more
detail as to jurisdiction, effectiveness, etec., in
connection with individual permits which will follow
this conceptual permit.
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REQUIRED SITE AND SYSTEM DESIGN INFORMATION

A.

Maps

General Location Map -~ See Map Numbers 1 and 2.

Recent Aerial Map with Project Boundaries and On-site
Wetlands - See Map Pocket C.

Topographic Map With Project Boundaries Shown and Flood
Prone Areas - See Map Numwbers 1, 2, 5, 6 and Map
Pockets 2 & B.

Current Land Use Map - See Maps Numbers 92 and 10.

Seminole County S.C.5. Soils Map (1966) - See Map
Nunmbers 7 and 8.

A Master Drainage Plan - See Map Numbers 3 and 4 and
Map Pockets A and B.

A Master Stormwater Management System Plan - See Map
Pockets A, B, H, and I (Nodal Diagrams with structures
shown for 25-year/6-hour storm) and booklet enclosed.

Master Development Plan for the Site -~ No residential,
commercial, industrial, or governmental developments
are involved in the plan. Drainage improvements of an
existing main City drainage system is all that is
involved.

Environment and Natural Resources: Land

1.

Degree of limitations of the socil. Referring to Map
Numbers 7 and 8 and Tables G-5 and G-6 taken from USDA,

S.C.8. So0il Survey for Seminole County (1966), it can
be seen that the soil types are generally :

Leon Fine Sand (Lfa)
Blanton Fine Sand (BnB)
St. Johns Fine Sand (Sa)
Delray Fine Sand (DF)
Imnokalee Fine Sand (Im)

The drainage areas are generally moderately poor soils
with high water table and moderate to severe
limitations.

The soils 1limitations will be overcome by various
means. The program of improving the drainage by the
systems described in the maps and elsewhere in the
booklet will in themselves convey local runoff away
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from the peoples' homes, residences, streets, and
buildings. This will alleviate standing water in those
areas and provide better surface drainage. Water
storage will be in planned detention areas rather than
in yards, streets, and buildings. The detention will
attenuate peak flows and reduce erosion. Erodikility
limitation of the soils are discussed in the following
Item 2.

High groundwater is another soil limitatien which will
be mitigated and lowered by the project.

The improved drainage system will in itself lower the
high groundwater table 1locally around these main
conveyances and allow improved lateral drainage systemns
along the streets (not a part of this project) to be
connected in order to manage the surface water runoff
and control the high groundwater better through much of
the basins.

Erogion control. See Map Numbers 3 and 4 and Map
Pockets A and B. During construction, silt screens
will be wused in the streams downstream of the
maintenance cleaning and excavation work or other
construction. Detention sites will be constructed off-
iine with staked hay bales and silt fences being
utilized. Seeding, grassing, and sodding will be
extensively used both as temporary construction and
permanent erosion control measures. Detention sites
will be completed as side c¢hannels basins and
completely stabilized sodded and grassed before water
is directed onto them. The detention basins will
reduce the peak rates of discharge and reduce ercsion
by producing lesser velocities. The design throughout
will be accomplished to control velocities and reduce
erosion. Special erosion protection will be provided
around zll structures. Grades and side slopes will be
flattened wherever possible to minimize ercsion and
facilitate maintenance. Most of the existing system
does not have easements or right-of-ways and a major
part of this program involves obtaining land right-of-
ways and easements which will facilitate future
maintenance and thereby, reduce erosion.

Dnjgue geclogi¢ features. There are nc known unigue

geclogic features of the site. Some few of the strean
reaches are still natural and very attractive. These
reaches will be presarved, stabilized, and enhanced.
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Q. Environment and Natural Resources: Water

1.

Existing hydrologic copditions. See Map Numbers 1 and
2, and Map Pockets A and B, The streams are old, relic
channels in some reaches that still follow their
original course though the area has been urbanized. In
some areas, the streams or creeks have been modified
and relocated as ditches around projects and to follow
rectangular street patterns. This results in their
paths being tortuocus, convoluted, and unnatural. Sone
of the sjide chamnels or branches are agricultural or
other ¢rainage ditches that follow in from the
outskirts along roads or along railrcads. There is a
base flow at all times caused by the lateral discharge
of a high groundwater table into the streams and
ditches. The base flow undoubtedly contains some minor
amounts of man induced surface water runoff from
various sources. The groundwater is high in all areas
and the soils rather poor. Tha area adjacent te Lake
Monroe (St. Johns River} essentially is a discharge
areaz rather than a recharge area. There is a hardpan
layer at 28" to 32" in much of the area which causes
the surface rainfall entering the scil to move
laterally along the impervicus layer to a point of
discharge at the creeks, streams, and ditches. The
hardpan and fine silty and organic nature of the sands
creates a high perched water table unless it is drained
laterally. Essentially there are nc goocd retention
{percolation recharge to groundwater} sites in the
basins because of previous urbanization and the high
water t{able and rather poor seils. Detention basins
are planned rather than retention facilities,

Water Duality Parameters. Refer to Section ¥.3 of this

Pesign Information Package.

D. Bavirenment and Matural Resources: Wetlands

1.-4.

Wetland areas affected. A long, narrow, unnamed

wetlands north of 18th Street and south of 14th Street
on Cloud Branch s essentially to be left as is, but
may be impacted to a small degree. Alsc, an unnamed
wetlands on Mill Creek, west and socuth of Goldsboro
School and south of 18th Street, may be =slightly
impacted by the proposed detention facility planned
just north of the wetland. Jurisdiction, wetlands, and
mitigatioen will be addressed in more detail in
individual permits %o follow when more detailed
stormwater management system improvement plans and
wetland information is available. Wetlands within the




Mill Creek/Cloud Branch Drainage Basins are presented
in Takle D-1. They are classified as follows:

1. Forested Wetlands (FW)

2. Shrub Wetlands {S5W)

3. - Herbacecus Wetlands (HW)

4. AZgquatic Wetlands (AW)

5. Disturbed Wetlands Within the Channel

In addition, the table identifies the total area of
wetlands which will be altered andjfor impacted (via
clearing and excavation) as a result of the proposed
stormwater management system for the Mill Creek and
Clougd Branch Drainage Basins.

Enviroenment and Natural Resources: Floodplains

1. Froposed  devslopment in  floocdplains area. Ho
develcocpment is proposed as a part of this project and

therefore, no development is proposed in the 100-year
fiood prone area as identified by National Flood
Insurance Program as shown in Map Numbers 5 and €.

2. Encroachment wolume in floedplains and compensating
storage. Obviously there are existing encroachments in

areas that currently flocd eor are floecd prone but no
new encroachments will be made. The purpose of this
program is to provide better drainage and to remove the
flocding of buildings and alleviate flooding in the
yards and streets. Therefore, no compensating storage
is proposed or appropriate. '

2. Proposed traversing works or other encroachments. Ho

new <traversing works or other encroachments within
floodways are contemplated.
Public Facilities: Drainage

See Map MNumbers 3 and 4, and Map Pockets A and B for the
proposed system.

1. Description of draipage system elements. The various
elements of the drainage system are shown on the above
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referenced Maps and Map Pockets and described in this
booklet and the Supplementary Informational Beocoklet. The
system is generally intended at this time to be designea
for a 25-year/&é-hour storm event (6é-inches in & hours)
for =all internal improvements and meets the SJRWM
District's pre/post discharge criteria at the point of
discharge for the 25-yesar/24-hour storm event {agreed
upcn at pre-application meetings with local District
Personnel and Hal Wilkening as a "measuring point" on
each stream, immediately upstream of the confluence of
Mill Creek and Cloud Branch.

Drainage area gize, The Mill Creek and Cloud Branch
Drainage Basins encompass approximately 1,392 acres and
664 acres, respactively {2,058 acres total).
Approximately 40 acres are proposed for storage
(detention} providing approximately 96.1 acre-feet of
storage (25-vear/6-hour storm event) in the Mill Creek
Drainage Basin.

The Cloud Branch Drainage Basin consists of areas of
natural storage as well as proposed detention facilities.
The proposed detention facilities and natural storage
areas account for approximately 9.4 acres and 4.0 acres,
respectively. The two systems provide a combined 39.6
acre-feet of storage {25-year/6-hour storm event) within
the Cloud Branch Basin.

There is no significant amount of impervious area being
created as the whole project is a drazinage project and no
land develepment is invelved.

Awmount and gualitv of runoff {pre/post}. The amount of

runcff (peak rate) following implementation of these
improvements (post-condition) will not exceed the pre-
development rate for elther stream prior to the
confluence of the two streams {"point of discharge™) and
their ocutfall to Lake Monroce. The analyses are based on
routing a 25~-year/24-hour storm through both the pra-
developed and post-developed designed improvements for
both basins.

The Nodal biagrams and accompanying hydrologic/hydraulic
results are presented in Map Pockets F, G, J, and X.




The summarized results at the point of discharge are as
follows:

5-Year —Hour Sto ent:
Hydro ic draulic Results:
Mi ek Eloud Branch
Parameter
Pre-development 2014 . B29
condition flow (cfs):
Post~development
copndition flow (cofs): 1136 5iz2

The quality eof the runoff during base flow conditions
(primarily lateral groundwater seepage) inte the open
streams and ditches is relatively clear (non turbid) in
many stream reaches and has a pleasant appearance. The
gquality and turbidity will be slightly improved by the
various improvements in the systems contemplated.

The quality of the runoff during rainfall events will be
improved significantly for several reasons. R.O.W.'s
will be obtained allowing the City to provide routine
maintenance throughout the system. The Primary source of
peollution in the system is soil particle erosion.

With the banks of the streams flattened and grassed and
other ercosion protection in place throughout the system,
as described in B.2 and a regular preventive maintenance
program in place, soil erosion will be significantiy
reduced, Aalsc, the water detention basins will provide
some settling and peolluticon abatewment. At selected
locations, such as Ceoast Line Park and Pinchurst Park,
The detention basins will be designed as wet detention
facilities. They are proposed as unfenced, recreational,
surface water amenities, as well as pollution abatement
and peak attenuation facilities. In addition, "non-
structural® measures will be expanded, such as increased
streel cleaning, trash, and debris pick-up and removal,
thereby improving water guality by decreasing the
rollutant lead reaching the streams.

0il and trash skimmers will be provided on all basin
outlets. Where systems are piped and junction structures
provided at cross streets, the junction structures will
have dual compartments thereby providing a polivtion
abatement function. Also, in the residential areas,
Tributary to the main through drainage systems, depressed
grassed swales will be utilized with raised inlets
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! connecting to the Mill Creek/Cloud Branch main system.
(:} These measures will provide additiomnal pollution
abatement in connection with the lateral drainage
facilities not directly included in this main systen
program. At the present time, much of this lateral
drainage is directly connected, piped, or flows over land

as sheet flow, or by ditches to the system.

There will be no degradation of exjsting water ouality.
An improvement in water quality is expected.

The discharge point for both streams is Lake Monroe.

4. owner/operator. The City of Sanford will operate and
maintain the systems under +their new ({existing)
stormwater utility organization and funding.

G. Design analysis:

calculations.

a. Bunoff Characteristics. Ruonoff characteristics,
including hydrelogic basin number, basin area,
5.C.5. runcff curve numbers and basin time of
concentrations are presented in the following

‘ i Tabkles:

Table Nco. Description
G-1 Mill Creek Drainage Basin - Summary of

Pertinent Basin Data: Pre-Condition

G-2 Mill Creek Drainage Basin -~ Summary of
Pertinent Basin Data: Post-Condition

G-3 Cloud Branch Drainage Basin - Sumpary of
Partinent Basin Data: Pre—-Conditicon

G~4 Cloud Branch Drainage Basin - Summary of
Pertinent Basin Data: Post-Condition

Runoff curve numbers and times of concentration for
all basins within the study area were generated
utilizing the methodologies outlined in Urban

Hydreology for Small Watershed, S.C.5. Technical
Release 55.

b. Water Table Flevations. Estimated Physical Soil
Properties for the Mill Cresk and Cloud Branch
Drainage Basins are presented in Tables G-5 and G-

O




6, respectively. This informatien was extracted
from the S5.£.5. S5So0il Burvey of Semincle County
{1966} and includes soil type, description of soil,
depth to seasocnally high water table, permeability,
and available moisture capacity.

Receiving Water Elevations. The Mill Creek and
Cloud BRBranch streams converge at the <City of
Sanford Water Reclamation Facility and outfall inte
Lake Monroe. Seasonal water surface elevations for
Lake Monroe are presented in Table G-7 for calendar
years 1982 through 1%90. The data was supplied by
the U.S5. Department of the Interior-Geoclogic
Survey.

Design _Storms. Stormwater facilities required for
the adeguate conveyance of rainfall induced runoff
varies greatly, dependent upen the size of the
area, site topography, so0il types, antecedent
moisture conditions, depressional storage, and
level of protection desired. Frotection against a
storm of reasonable magnitude is essential when
considering the effects of flooding on both
residentiz)l and commercial properties. In
addition, the selection of design rainfall criteria
results from an evaluvation of the economic balance
between the cost of the stormwater management
system and the benefit derived from the level of
protection it provides. BAn economnic evaluation of
the two design storm events (25-year/6-~hour and 25-
year/24-hour) is presented in the supplemental
informaticn bocklet (Section VI). Therefore, based
on previocus studies, the "incremental™ difference
in the level of protection provided by the design
storm events an economi¢ evaluation, and a rigorous
evaluation of the storm events, internal
improvements to both the Mill Creek and ¢loud
Branch Drainage Basins have been designed based on
a 25-year freguency/é-hour duration storm event
(Seminole County). In addition, in order to meet
the SIRWMD's pre/fpost discharge criteria, a 25-year
frequency/24-hour duration steorm event was routed
through the proposed 25-year [ 6-hour post
condition improvements. Distributions for both
storm event are presented in Tables G-8 and G-9.

nne d raphs. Runoff hydrographs for the

proposed design storms (25-yearf6-hour, 25-year/24-
hour) applied to the Mill Cregk and Cloud Branch

=10-
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Drainage Basins, pre and post conditions, are
presented in the feollowing Appendices:

Appendix 1: Mil]l Creek Drainage Basin:
25-¥ear/6-Hour Storm Event
Funcoff Hydrographs (Pre and
Post Condition)

Appendix 2: Mill Creek Drainage Basin:
2b~Year/24-Hour Storm Event
Funcff Hydregraphs {Pre and Post
Condition)

Appendix 3: Clcud Branch Drainage Basin:
25-Year/24-Hour Storm Event
Runoff Hydrographs (Pre and Post
Cendition}

Appendix 4: Cloud Branch Drainage Basin:
25=Year/24-Hour Storm Event
Funoff Hydrographs (Pre and Post
Comdition)

s e-Arca C ations. Stage-area computations
for storage areas, either natural storage or
proposed detenticn facilities are presented for
both the pre and post conditions in Tables 6-10 and
G-1l1l, respectively.

Hyd lic _Analys and Resu of Fleoeod Routings.
The design storms {25-year/24-hour and 25-year/&6-
hour} have been routed through the Mill Creek and
¢loud Branch Drainage Basins for both the pre and
post conditiens. The fellowing tables present all
pertinent data relative to the hydraulic analyses,
for the referenced storm events in¢luding: {1}
stage-discharge relationships; {2} flood routings
through on-site conveyance and storage areas; (3)
water surface profiles in the drainage system(s);
and (4} peak runoff rates and volumes discharged
from the stormwater managements systems.

Tab Title

G-12 Mill Creek Drainage Basin
25-Year/6—Hour Storm Event Analytical
Resuits: Pre-Condition

=13 Mill Creek Drainage Basin

25-Year/Z24-Hour Storm Event
Analytical Results: Pre-Condition




O

2.

G-14 Mill Creek Drainage Basin
25-Year/6—-Hour Storm Event Znalytical
Results: Post-Condition

G-15 Mill Creek Drainage Basin
25-Yearjf24-Hour Storm Event
AZnalytical Results: Post-Condition

G-16 Cloud Branch Drainage Basin
25~Year/f6~Hour Storm Event Analytical
Results: Pre—-Condition

G-17 Cloud Branch Drainage Basin
25-Year/24-Hour Storm Event
Analytical Results: Fre-~Condition
G-18 Cloud Branch Drainage Basin
25-Year/e-Hour Storm Event Analytical
Results: Post-Condition
G-1% Cloud Branch Drainage Basin
25-Year/24-Hour Storm Event
Analytical Results: Post-Condition
Engineering Design Methodology. In order to conmpute

design storm hydrographs, the Mill Creek and Cloud Branch
Drainage Basins were subdivided into contributing sub-
basins as shown in Map Pockets A and B. Fach basin was
analyzed topegraphically for drainage patierns utilizing
the U.S8.G.35. Topographic Survey (Sanford Quadrangle,
Photo Revised 1988} and digitally planimetered teo
determine sub-basin acreage. The Mil]l Creek and Cloud
Eranch Drainage Basins encompass approximately 1,392 and
664 acres, respectively (a total study area of 2056
acres).

Use of a sophisticated analytical model to determine
basin hydregraphs, overall system operation, water
surface profiles (HGL} and conveyance for both the pre
and post conditions is essential. The data and results
mist alspo be easily retrievable and understandable;
therefore, the advanced interconnected pond routing
{AAICPR} computer model was selected to evaluate the
stormwater management systems.

A. 5.C.8. ©Unit Hydreqraph Method. The  Soil
Conservation Service Unit Hydrograph Method was
selected to compute desigh storm runoff hydrographs
from the wvarious sub=-basins within both the Mill
CreeX and Cloud PBEranch Drainage Easins. It
provides a widely accepted basis for converting
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rainfall excess from a watershed to a yunoff
hydrograph. A synthetic "™unit hydrograph" produces
one inch of rainfall excess distribuoted uniformly
over & watershed and occurring at uniform rate
during the specified time period. The runoff
hydregraph is generated through evaluation of the
fellowing basin parameters:

Design Storm Rainfall (inches)

Design Storm Duration {hours)

Design Storm Rainfall Distribution

Basin Area (Acres)

Basin Curve Number (SCS5 CN)

Directly Connected Impervious Area

(% DCIA)

Time of Concentration (Tc)

. 8.C.5. Unit Hydrograph Shape/Feaking
Factor

Time_of Concentration {T¢). Travel time (Tt} is

the time it takes water to travel from one location
o ancther in a watershed. Travel time iz =a
component of the Time of Concentration (Tc), whigh
is the time for runoff to travel from the
hydraulically most distant point of the watershed
to a point of interest within the watershed. Time
of concentration is computed by summing all the
travel times for consecutive components of the
drainage conveyance system. Factors affecting the
time of concentraticn and travel time are:

" F 8 &k & 8

L] Surface Roughness
. Channel Shape and@ Flow Patterns
. Slope

The mnethodology outlined in the TUSD:E Secil
cnservation Service Te ical ase . 55
(Chapter 3) was utilized for the determination of

sub-basin Travel Times [Tt} and Time of
Concentration (Te).

Lag Time. The lag time is merely a hvdrograph
delay or additional travel time (Tt} for the
hydregraph. The hydreograph will be offset in time
by the amcunt specified. It can be used to
account for the time a hydrograph may take to flow
through another drainage basin. This parameter
should not be confused with the "Lag Method" that
has been developed by the Soil Conversation Service
(SC8). The peak rate of runcff will not be altered
nor will any other flow rates. The lag time has

-] 33—




been set to zero for analyses performed on the Mill
Creek and Cloud Branch Drainage Basins.

Directly Conmected Impervious Area (% DCIAY. The

directly connected impervious area (DCIA) is the
impervious area that is connected to the basin
outlet point without flowing over pervious areas.
The DCIA has heen set to zero for analyses within
the Mill Creek and Cleoud Branch Drainage Basins ang
is accounted for in a "weighted" composite 5cCS8
Curve Number {(CN).

808 Unit Hvdroygraph Shape/Peaking Factor. The Unit

Hydrograph shape/peaking factor is generally
considerad te be constant for a given watershed,
with the standard 5CS dimensionless Unit Hydrograph
based on a shape factor of 484. in preliminary
analyses within the drainage basins, the use of the
484 shape factoer appeared +to preoduce results
“"inconsistent" with previous work done in the Study
area and actual conditions witnessed during variocus
"large" storm events within the last two vears;
however, the Spil Conversation Service states that
agjustments to the unit hydrograph shape may be
warranted on a site specific basis. SCS recognizes
that the shape factor can be expected to range from
600 in steep terrain to 256 in flat swampy areas;
therefore, bhased on a review of similar studies
made in the past for similar wvalue land with
similar physiographic conditiens, and calibration
of the model to existing flow data within the
basins, a design shape factor of 342 was selected
for purposes of computing stormwater runoff
hydroegraphs.

SCS Curve Number Determination. Soil Conservation

Service PRunoff Curve Numbers (SCS CN) were
deternined for each sub-basin based on Hydrologic
Seil Group, antecedent meoisture conditions, and
land use cover present. The metheodology cutlined
in the USDA Soil cCopversation Service Technical

Releagse No. 55 (Chapter 2) was utilized for the
determination of sub~basin curve numbers (CN}.

In the determination of the S¢8% runocff curve number
for each sub-basin, a "weighting¥ procedure based
on the percentage of a particular land use cover
(residential, commercial, mwiti-family, school,

open space, and industrial) was used. This
provided a “pre-condition" composite or weighted
runoff curve number. In evaluating the drainage

basins for future development {post-conditions),
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a.

the SCS5 curve numbers were adjusted upward in order
to produce a ten to fifteen percent increase in
rainfall excess cver existing developed conditions.

G. Hydraulic Analyses of the #Mill Creek and Cloud
EBranch Drainage Basins - Advapced Interconnected

Pong Routing Mode] (AAICPRY. The method selected
to perfornm the hydraulic analyses on the Mill Creesk

and Cloud Branch Drainage 5ystems is Streamliine
Technolegies "Advanced Interconnected Pond Routing
Model (24ICPR)™. .

AAICPR is a user friendly interactive software
package designed to route flood hydrographs through
singlie pond systens, as well as @multiple
interconnected ponds, lakes or reservoirs. Factors
such as stochastic tailwater conditions,
submergence, flow reversal and multiple boundary
conditions are integrated into the algorithm.
Connections betwsen ponds can be modeled using
sharp/broad crested weirs; circular, elliptical,
arch and box culverts; gates and orifices;
trapezoidal and parabolic channels; drop
structures; bridges; and, rating curves.

AAICPR requires four basic data groups to describe
a control section or node. These are as follows:

Contrel and Initialization Data
Stage/Area/Time Data

Reach Data

Inflow Hydrographs

L B N BR

Hydraulic input data for the Mill Creek and Cloud
Branch steormwater routing, pre and peost condition
{25~-year/é-hour storm event) are presented in
Appendices 5 and 6, respectively.

Stormwater treatment methodology. The guality of the
runcff will be improved significantly for several
reasons. R.O.W.'s will be cbtained allowing the City to
provide routine maintenance throughout the system. The
primary source of pollution in the system is soil
particle erosion. With the banks of the streams
flattened and grassed and other erosion protectien in
place threoughout the system, as described in B.2, and a
regrlar preventive maintenance program in place, soil
erosion will be significantly reduced.

0il and trash skimmers will be provided on =all basin
outlets. Where systems are piped and junction structures
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provided at cross streets. The structures will have dual
compartments thereby providing a polluticon abatement
function. Also, in the residential areas, tributary to
the main through drainage systems, depressed grassed
swales will be utilized with raised inlets connecting to
the Mill Creek/Clouwd Branch main system. 2lso, wherever
reasonakbly practical, sheet flow or direct overflow to
the streams or ditches will be gathered together in
grassad, depressed areas with raised inlets behind the
banks of the stream prior to discharge to the streams.
This will provide additional pollution abatement in
connection with the lateral drainage facilities not
directly Included in this wain system program,. In
addition, "non-structural" measures will be expanded,
such as increased street cleaning and trash and debris
pick up and removal, thereby improving water guality by
decreasing the peollutant load reaching the streams.

At the present time, much of the lateral drainage is
directly connected, piped, or flows over land as sheet
flow or by ditches to the system. In addition, polluticn
abatement facilities will be reguired to St. Johns River
Water Management ©District standards on any new
development facilities constructed anywhere in the
basins.

Alsc, the stormwater management system detention
facilities will provide some settling and pollution
abatement. At selected locations, such as in the Coast
Line Park and Pinehurst Park, the detention basins will
be designed and constructed to wet detention standards
and be unfenced, recreational, surface water amenities,
a5 well as pellution abatement and peak attenuating
facilities.

Proposed construction schedule. It is contemplated that

this program will be implemented incrementally according
to priorities over the next five to ten years as funding
is arranged.

E. ¥Water Use

1.

Use of surface water. There will be minor recreational
benefits by having the detention basins located -in two
parks be constructed to wet detention standards, unfenced
and wutilized to some degree as visual recreational
amenities,

There may be some incidental water use for irrigation by
residents, but it is certainly very small and completely
insignificant.

-] -




2.

Groundwater withdrawals. There =2re no known direct
groundwater withdrawals that are discharged to surface
waters. As previously described, there is a lateral

seepage discharge to the streams and ditches of shallow

groundwater because of the s0il and high groundwater
conditions,
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TABLE G-7
LAKE MONROGE SEASONAL
WATER SURFACE ELEVATIONS*

LAKE MONRCE WATER

CALENDAR s LEVATIONS L
YEAR MAX MEAN MIN
1982 4.39 2.40 0.25
1983 4.32 2.33 1.26
1984 3.20 1.91 0.82
1985 4.79 1.86 0.26
1986 | 3.87 1.54 0.39
1987 3.76 1.83 0.31
1088 2.88 1.68 0.30
1989 2.52 1.16 -0.18
1590 1.73 1.02 0.25
1982-1590 AVERAGE: 3.50 1.75 0.38

NOTE: Lake Monrce (receiving water) assumed to be at elevation
3.00 FMEL for design stornm events (hydraulic analysis).

*Data supplied by the U.S. Department of the Interior - Geologic
Survey:

Station Number 022344%%

Location: Lake Menroe, near Sanferd, FL
Latitude: 285012

Longitude: 0811928

State: 12

County: 117

bmf.tlb

-2 8-




TABLE G-8

SEMINOLE COUNTY
25-YEAR FREQUENCY / 6-HOUR DURATION
RAINFALYL DISTRIBUTION
CUMUL DELTA

TIME TIME FREC FREC

(MIN) (HR) (IN) {IN)
) 0.00 0.00 0.00
15 0.25 0.10 0.10
3c .50 0.21 0.11
45 0.75 0,33 .12
&0 1.00 0.458 0.15
75 1.25 g.84 0.16
a0 1.50 0.81 .17
105 1.75 1.08 0.27
120 2.00 1.38 0.30
135 Z2.25 2.486 1.08
i50 2.50 3.60 1.14
165 2.78 3.0 0.30
120 3.00 4.20 0.30
185 3.2%5 4.44 0.24
210 3.50 4.68 0.24
225 3.78 4.36 0.18
240 4.00 5.01 0.15
255 4.25 5.1& 0.15
270 4.50 5.28 0.12
285 4.75 5.40 0.12
300 5.00 5.52 0.12
315 5.25 5.64 0.1z
330 5.50 5.76 0.32
345 5.75 5.88 0.12
350 &.00 5.00 0.12

KOTE: Rainfall distribution taken from Seminole County Land
Development Code.
bmftabl.tib

w2




TABLE G-9

SOIL CONSERVATION SERVICE (8.C.S.)
25-YEAR FREQUENCY/24-HOUR DURATION
TYPE III RAINFALL DISTRIBUTION

CUMIL. DELTZ2

TIME TIME FREC. PREC.
(MIN.) {HE..) {IN.} (IN.)
o D.DC 0.00 G.000
3c 0.50 0.04 0.042
60 1.00 0.09 0.042
g0 1.50 2.12 G.0432
120 2.00 0.17 0.043
159 2.50 0.22 0.052
180 3.00 0.27 0.042
210 3.50 g.32 0.052
240 4.00 0.37 0D.052
270 4.50 .43 0.060
00 S.00 0.49 0.060
220 5.50 Q.55 0.0&0
380 5. 00 g.62 0.069
390 €.50 G.69 0.069
420 7.00 0.77 D.077
450 7.50 0.26 0.085
480 2.00 c.99 0.129
510 B_.50 1.1z2 0.129
540 9.00 1.27 0.1535
270 9.80 l1.44 0.1&3
500 10.00 1.83 0.139
&30 10.50 1.86 0.232
660 11.00 2.15 G.292
6890 11.50 2.56 0.413
708 11.7% 2.92 G.353
720 12.00 4.30 . 1.385
735 12.2% .69 1.393
750 12.50 6.04 0.344
780 12.00 6.46 G.421
Blo 13.50 6.75 0.292
B40 14.00 6&.97 G.224
870 14.50 7.17 G.198
so0 15.00 7.34 0.163

=2 -




SOIL CONSERVATION SERVICE (8.C.S.)

TABLE G-9 (Cont’d)

25-YEAR FREQUENCY/24-HOUR DURATION

TYPE OI RAINFALL DISTRIBUTION

CUMUL. DELTA

TIME TIME PREC. PREC.
(MIN.) {ER.) (IN.) (IK.)
830 15.50 T.48 0.146
960 16.00 7.62 c.128
a8 1s8.50 7.74 0.120
1020 17.00 V.83 0.0%85
105G 17.50 7.21 G.077
1080 12,00 7.99 0.077
1116 18.30 £.05 c.060
1140 19.00 .12 0.069
1170 19.50 5.18 0.0&0C
1200 20.00 8.23 0.052
1230 20.50 8.28 0.052
1260 21.00 8.33 0.032
1230 21.50 8.3%9 0.052
1320 22,00 B.44 0.052
1350 22.50 £.458 0.043
1380 23.00 8.52 0.042
141c 23.50 8.57 0.043
1440 24.00 8.80 0.034

1115tabg. t1b
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TABLE G-10

MILL CREEK AND CLOUD BRANCH DRAINAGE BASINS

STAGE - AREA RELATIONSHIPS: PRE-CONDITION

-32-

DRAINAGE - NODE STAGE AREA
BASIN NO. {FESL} (AC}
MILL CREEE
200 25.13 0.48
31.75 2_05
F2.00 2.51
300 24.1% 0.32
31.1¢ 1.1%
31.50 1.50
400 20.04 0.29
30.00 0.91
30.50 1.14
300 lg.32 0.75
26.08 2.594
26.50 3.28
1000 1z2.00 1.01
i9.00 3.66
CLOUD BRANCH
STORAGE 1 23.597 0.1%
27.98 2.30
30.00 2.75
STORAGE 2 22.07 c.0%
27.08 1.20
29.00 1.45
STORAGE 3 21.585 ¢.07
26.96 0.432
28.70 0.47
1114TAEL, TLE S0S07F .02




TABLE G-11

— 33~

( ;} MILL CREEK AND CLOUD BRANCH DRAINAGE BASINS
: STAGE - AREA RELATIONSHIFS: POST CONDITION
STORAGE
DRATNAGE NODE ARER ETRGE ARER
BASTN Na., CLASS, (FMSL) (AC)
MILI. CREEK
' 100 HEA 32.00 o.5%0
35.00 1.00
490.00 1.50
300 PDF 23.80 21.43
35.00 26.67
614 POF 20.74 3.75
28.00 .90
620 NSA 10.158 0.1¢
l8.co 1.00
624D FDF 22.00 1.90
O 25.00 2.80
CLOUD BRANCH
10 PDF 27.85 2.70
31.65 3.87
22.65 4.1%
STORAGE 1 NZSA 23.%97 G.18
27.938 2.30
320.00 2.75
STORAGE 2 HNER 22.07 0.0%
27.08 1.20
29.00 1.45
STORAGE 3 BDF 21.95 0.a7
25,85 1.06
25.95 1.25
120 PDF 17.50 2.00
23.50 .10
150 FLF 15.67 0.25
17.567 0.45
(:) 21.567 0.%20
NOTE: NSA - Natural Storage Area
PDF - Froposed Detention Facility
T1&tek2. tlb
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I. Site Specific Description and History:

The north central and northwestern portions of the City of Sanford
contain stormwater drainage systems generally tributary to two
existing, natural drainage ways. These two streams are Mill Creek
and Cloud Branch.

The Mill Creek system drains the northwestern portion of the City
of Sanford roughly bounded by Lake Monroe on the north, 25th Street
on the south, Airport Boulevard and Bevier Road on the west and
0live Avenue on the east. The Cloud Branch system is generally
bounded by Lake Monroe on the north, 25th Street on the south, Park
Avenue and Sanford Avenue on the east and 0live Avenue on the west.

Both of these basins drain from south to north and are natural,
relic, drainage channels which have been substantially modified for
agricultural use and later for development purposes by the
inclusion of road crossing culverts, regrading, basin diversions,
channel relocations, rechannelization, and other activities. In
most cases, rights-of-way for the creeks and the associated
structures do not presently exist, except through prescriptive
rights or where the channels follow or cross street rights-of~way.
There is no retention or detention provided in the system except
that occurring in the channels themselves or in some smaller, lower
floodplain areas through which channels pass.

Most of the buildings, streets and improvements in the Mill Creek
basin came about without any appreciable governmental regulation.
Because of the natural streams which ran through the area, it was
ideal for agricultural purposes. The community of Goldsboro sprang
up around the various railroad lines. It becane populated and grew
into the incorporated community of Goldsboro, and was incorporated
as the Village of Goldsboro in 1891. It was not brought into the
City of Sanford until 1911, and had approximately 5,000 people in
the Village at the time it was incorporated in 1891.

The areas surrounding these two channels are currently thoroughly
developed, economically depressed, and are mostly comprised of
black and lower income housing, neighborhood commercial, railroad,
and industrial land use. Repeated hazardous flooding problems
exist in these areas because of the very inadeguate drainage
system. In many cases, homes and other structures are built right
on the streams and ditches, and public health and safety has always
been a major problem as well as the flooding damage.

On July 13, 1991, the Mill Creek/Cloud Branch area, as well as the
rest of Sanford, was hit by an extreme rainfall event. At the
Water Reclamation Facility located at the confluence of Cloud
Branch and Mill Creek streams (at Lake Monroe), 0.2" of rainfall
fell from midnight until 8:00 a.m.. From 8:060 a.m. until) 1:00
p.m., an additional 5.8" of rainfall was measured. The storm was

-1-




preceded by an extended wet period of regqular, heavy rainfalls and
the ground was completely saturated and the runoff very high.
Flooding of streets, homes, and buildings was very widespread and
a great amount of property damage, misery and hazard was
experienced by the area population. The public has been highly
disturbed by this occurrence and the newspaper and residents have
been exerting great pressure to obtain some relief. Unfortunately,
over the years, there have been a number of reported drownings in
the streams which run through these two basins which are located so
close to homes and areas where children play. Luckily, no
drownings occurred in the recent flooding of July 13, 1991.

There has never been a revenue source sufficient to even partly
remedy the existing drainage problems. For example, some of the
streets in the areas surrounding the channels have not been paved
because it would take a drainage solution immediately preceding or
coincidental with any pavement improvements to take care of the
major ditches in the area and the water courses that run in the
street rights-of-way. As a result, streets that badly need paving
have been left unpaved and the drainage has not been fixed as the
costs involved are extremely high and there has been no revenue

source available. The City has recently adopted a Stormwater
Utility Ordinance and will be implementing the system in the near
future. A portion of the funds from this new source will be

directed to the upgrading of the Mill Creek and Cloud Branch
Stormwater Management Systems.

I. Statement of Intent:

It is the intent of the Consultants, City Officials, and Residents
to get the main drainage system in the Goldsboro and Cloud Branch
areas upgraded; to eliminate major flooding and the attendant
property damage and public health hazards; and to reasonably comply
with environmental and regulatory concerns.

With every increased level of protection provided by an increasing
scope of drainage facilities, there is an attendant increase in
cost. It is absolutely imperative to examine the level of
protection and criteria to be applied to make absolutely certain
that the optimum level of protection in relation to the cost is
being provided for the following reasons:

¢ The area is a an old, existing, minority, completely
developed area with relatively little undeveloped or vacant
land

¢ It has severe drainage problems and generally high water
table and poor soils conditions




* Right-of-Ways and land required for most of the existing
and proposed improvements are not in public ownership

®* 2any solution of the problem involves extremely high cost
® Very limited fund availability.

The intent is to accomplish the program to a satisfactory level
consistent with the needs, intent of the regulatory requirements,
and fund availability that may be generated through the City's
Stormwater Utility and other, already strained, revenue sources.

The SJRWMD Regulations contain Objectives and Standards from which
criteria are established which presume that if these criteria are
met, the standards and objectives will be met. It is the position
of the Consultants, City Officials, and residents that certain of
the standard SIRWMD Detailed Design Criteria are not appropriate
for the subject case in order to substantially meet the Objectives
and Standards of the Rules. Furthermore, it is the City's opinion
that applying the same design criteria to a "retrofit" situation as
to new development is neither necessary, appropriate, nor
financially feasible in this particular case. If the SJIRWMD
presumptive criteria are applied in an inflexible manner, it will
simply mean that these kinds of problems and the attendant property
damage, human misery, and threat to the public health and safety,
will tend to continue without being addressed because no
substantial progress will be attainable.

We believe that we will show in the attached material that the
Objectives and Standards of the District can be substantially met
without meeting all of the detailed design criteria included in the
SORWMD Rules and their implementation.

IXI. Frevicus Studies:

1968 Study:

The City's Consulting Engineer studied these basins in 1968 and
prepared a Drainage Study which proposed solutions to the drainage
problems which were never implemented because of cost and
unavailability of funds. However, a considerable amount of base
information is available from this Study as the basins have not
changed very much since that time. The 1968 Study was prior to the
existence of current regulatory requirements of the SJRWMD and
others for retention/detention and other current criteria and
regulations.

1988 Study:

A follow-up Study, including strategically located detention
facilities utilizing computer modeling was performed in 1988 for a
25 year / 16 hour storm event (6-inch rainfall).
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Current Study:

The present Study is a Preliminary Engineering Study to refine
designs, needs and costs and prepare Preliminary Engineering Plans
for a staged implementation of drainage improvements including land
and right-of-way acquisition and construction of needed
improvements including some detention facilities.

IV. Proposed Criteria and Performance Standards:

We propose to generally use a 25 Year / 6 Hour storm analysis for
the main facilities in these basins where it is economically
feasible to do so. The 25 Year / 6 Hour storm is 6" of rainfall in
¢ hours, while the 25 year / 24 Hour SJRWMD storm is 8.6" of
rainfall in 24 hours. We propose to provide some strategically
located detention facilities in the system, sized basically to
attenuate or reduce peak flows. The basins will have bleed down
devices to reestablish the basin storage capacity in 14 days or
less. It is also generally proposed that post development runoff
to the lake from the 25 Year / 24 Hour storm will not exceed the

predevelopment runoff for the 25 Year / 24 Hour storm at the point
of discharge.

The soils in the study area are poor percolating scils with high
groundwater table and retention is not a practical alternative.
Filtration is not proposed to be provided as is allowable in the
South Florida Water Management and Southwest Florida Water
Management Districts, but pollution abatement by settling and oil
and trash skimming, as well as peak flow mitigation, will be
accomplished in the detention basins and system. The detention
facilities in Coast Line Park and Pinehurst Park will be designed
as wet detention facilities, providing pollution abatement, peak
attenuation and recreational and aesthetic benefits as lakes or
ponds. In addition for erosion control and pollution abatement,
erosion protective measures including seeding and sodding will be
extensively utilized. Also, junction structures at side streets
will be dual compartment structures providing some pollution
abatement function. Also, lateral drainage wherever feasible will
be conveyed in swales on side streets. Direct discharge of lateral
ditches, swales, sheet flow and pipes into the main systen will be
minimized. Raised inlets in grassed depressed areas or other
similar measures will be utilized where practical to convey lateral
drainage into the main system. The lateral drainage is not a part
of this project, but can be separately accomplished where
practically feasible over a period of years.

Some strategically located channels in close proximity to people
and buildings are proposed to be clesed, and where possible in less
congested areas, channels or streams are left open. Many road
crossings and culverts would have to be increased in size and/or
replaced with bigger pipes or box culverts provided or
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lengthened, etc. Fencing will be utilized in selected, strategqic
locations at detention basins and open channels to reduce any
hazard to children or others who live in close proximity to the
facility. ‘

Right-of-Way acquisition by establishment of prescriptive rights
and acguisition of additional right-of-way width by donation, is
contemplated. Land acquisition by purchase or condemnation will be
required for most detention facilities and at some conveyance
locations. Having dedicated rights-of-way will drastically improve
maintenance and will result in better flow capability and pollution
abatement.

Analysis of the énclosed Nodal Diagrams (Map Pockets D, E, F, G, H,
I, J, and K), and the basin physical culture and topography shows
the general hydraulic performance and effect of the proposed
criteria. The proposed general project criteria when implemented
will essentially eliminate the vast majority of building and street
flooding with construction or improvement of suitabie lateral
drainage under separate projects.

V. Performance of 25 Year € _Hour Designed Facilities Under 25
Year / 24 Hour Storm and Other Performance Evaluation

e e e . o e i P 1 S8

Nodal diagrams for the Mill Creek and Cloud Branch Drainage Basins,
showing the results of applying the 25 Year / 24 Hour Storm to the
system preliminarily designed for the 25 Year / 6 Hour storm are
presented in Map Pockets J and K. Examination of the flows, and
Water Surface elevations shows that, in general, the 25 Year / 6
Hour designed facilities handle the heavier 25 Year / 24 Hour
design storm without severe flooding problems. There would be some
temporary street and yard flooding and inconvenience. However,
increases in property damage over the 25 Year / 6 Hour storm due to
building flooding or in public health or safety hazards would be so
small as to not be significant or measurable.

Comparison of the pre and post condition peak runoff at the point
of discharge, indicates that the post development peak runoff for
the 25 Year / 24 Hour storm does not exceed the pre development
runoff. The detention facilities as now preliminarily sized, have
significantly decreased the peak rate of flow. This has been done
primarily to minimize the size of proposed new downstream drainage
facilities andfor to minimize the increase in size needed to
existing facilities. The final design may vary from that shown,
but no increase in peak flow rate at this measuring point is
proposed for the 25 Year / 24 Hour storm.
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VI. Mill Creek Cost Comparison -~ 25 Year / & Hour Storm Versus 25

Year 24 Hour Storm

An Opinion of Probable Construction Cost to upgrade the Mill Creek
Stormwater Management System is presented in Table 1. Table 2
presents a similar estimate for upgrading the facilities for the 25
Year / 24 Hour Storm. Table 2 is a summary table showing the
increase in costs involved. The construction progran utilizing the
25 Year / & Hour Storm has a total preliminary cost estimated at
$7,619,846, while the 25 Year / 24 Hour Storm design, has a total
preliminary cost estimated at $10,088,874, and the difference in
cost is $2,469,028. There is a major difference in physical
facilities and costs involved in providing the additional
protection and there is no big difference in the protection
provided. (See discussion in Section V). The analysis and cost
comparison has been performed based on a hydraulic analysis only.
Other SJRWMD pollution abatement criteria such as providing
filtration and detention of the first one-inch of runoff throughout
the basin have not been utilized. If applied, they simply would
serve to dramatically increase the cost of the SJRWMD 25 Year / 24
Hour presumptive criteria alternative and greatly increase the cost
difference with the proposed design criteria.

These opinions of probable construction cost include only the Mill
Creek basin as representative and do not include the .adjacent,
similar Cloud Branch Basin or any other basins also experiencing
serious drainage problems in the City. Obviously, the cost
differential would increase very significantly if the Cloud Branch
Basin were also included in the comparison.




TABLE 1

CITY OF SANFORD

OPINION OF PROBABLE CONSTRUCTION COST:

MILL CREEK DRAINAGE BASIN

25-YEAR/6-HOUR STORM EVENT

UNIT ITEM
ITEM DESCRIPTION QUANTITY COST COST
A. CHANNEL CLEANING AND REGRADING
1. Mill Creek Channel & Tributaries 25,000 LF $ 4.00 $ 100,000
2. Stripping and Sodding 15,000 SY 2.00 30,000
3. Seeding and Mulching 73,300 8Y 0.35 25,655
4. Channel Section Fencing 5,000 LF 10.00 50,000
5. Channel Section Sodding 1 LS 25,000 25,000
6. Erosion Control (Fabriform, Etc.) 1 LS 100,000 100,000
SUBTOTAL: § 330,655
C}. DETENTION POND SYSTEMS
1. 18th Street Detention System
A, Land Cost 33 AC $ 26,136 $ 862,488
B. Excavation & Disposal (On-Site) 479,160 CY 1.50 718,740
(9.0' Avg. cut) ,
C. Seeding and Mulching 50,000 SY 0.35 17,500
D. System Control Structures 1 LS 50,000 50,000
E. Fencing of Site 1 LS 55,000 58,000
(5300 LF @ $10/LF + 2 Gates)
F. Sodding of Side Slopes 1 LS ie, 000 16,000
G. Erosion Control (Fabriform) 1 LS 30,000 30,000
H. Construction of Maint. Roadway 1 LS 62,500 62,500
and Pond Bern
SUBTOTAL: $1,806,228




TABLE 1 (Cont'd)

CITY OF SANFORD

OPINION OF PRCBABLE CONSTRUCTION COST:
MILL CREER DRAINAGE BASIN

25-YEAR/6-HOUR STORM EVENT

ITEM DESCRIPTION

QUANTITY

UNIT ITEM
CosT COST

2. McCracken Road/RR Detention System (South Side Channel})

2. Land Cost 6.50 AC $ 30,000 $195, 000

B. Excavation & Disposal (On-Site) 94,380 CY 1.50 141,570
(8.0' Avg. Cut)

C. Seeding and Mulching 9,800 sY 0.35 3,430

D. System Contrel Structure 11Ls 40,000 490,000

E. Fencing of Site 1Ls 24,000 24,000
(2200 LF @ $10/LF + 2 Gates)

F. Sodding of Side Slopes 11Ls 10,000 10,000

G. Erosion Control (Fabriform) 118 25,000 25,000

H. Construction of Maint. Roadway 11Ls 45,000 45,000
and Pond Berm

I. Dual 48" RCP 60 LF 200.00 12,000

J. Demolition/Removal of Existing 1 Ls 2,500 2,500
Culvert

K. Culvert System Headwalls 2 EA 10,000 20,000

L. Asphalt Road Restoration 1 1s 5,000 5,000

M. Erosion Protection 1 1Ls 3,500 3,500

SUBTOTAL: $527,000
3. North Side Channel Detention System

A. Land Cost 3.30 AC $ 30,000 $ 99,000

B. Excavation & Disposal (On-Site) 31,460 CY 1.50 47,190
(6.5' Avg. Cut)

C. Seeding and Mulching 3,800 SY 0.35% 1,330

D. System Control Structure i11Ls 40,000 40,000

E. Fencing of Site 1 LS 16,000 16,000
(1400 LF @ $10/LF + 2 Gates)

F. Sodding of Side Slopes 1 LS 10,000 10,000

G. Erosion Control (Fabriform) 1 LS 25,000 25,000

H. Construction of Maint. Roadway 1 LS 45,000 45,000

and Pond Berm

SUBTOTAL: $283,520




TABLE 1 (Ceont'd)

CITY OF SANFORD

OPINION OF PROBABLE CONSTRUCTION COST:
MILL CREEK DRAINAGE BASIN

25-YEAR/6-HOUR STORM EVENT

UNIT ITEM
ITEM DESCRIPTION QUANTITY COST COST
C. UPGRADING OF CULVERT AT 20TH STREET & GOLDSBORO (MAIN CHANNEL)
1. 4.0 x 8.0' Box Culvert 320 LF $ 250 $ 80,000
2. Demolition/Removal of Existing 1 Ls 2,500 2,500
Culvert
3. Culvert System Headwalls 2 Ea 10,000 20,000
4. Sodding 1,000 sY 2.00 2,000
5. Storm Inlets & Junction Boxes 4 EA 5,000 20,000
6. Asphalt Road Restoration 3 EA 5,000 15,000
7. Erosion Protection 1 LS 3,500 3,500
SUBTOTAL: $143,000
D. UPGRADING OF STORMWATER SYSTEM AT 18TH STREET {MAIN CHANNEL)
l. Storm Inlets & Junction Boxes 2 EA $ 5,000 $ 10,000
2. Miscellaneous {(Grading, Grouting) 11Ls 1,500 1,500
3. Erosion Protection 1l Ls 3,500 3,500
SUBTOTAL: § 15,000
E. BACKFILLING OF DITCH FROM 20TH TO 18TH ST. (MAIN CHANNEL)
1. Backfill and Compaction i11Ls $ 10,000 $ 10,000
2. Sodding 3,200 8Y 2.00 7,800
3. Miscellaneous {Grading, Etc.) i1Ls 2,200 2,200
SUBTOTAL: §$ 20,000




TABLE 1 (Cont'ad)

CITY OF SANFORD

OPINION OF PROBABLE CONSTRUCTION COST:
MILL CREEK DRAINAGE BASIN

25-YEAR/6-HOUR STORM EVENT

ITEM DESCRIPTION - QUANTITY

UNIT
COoST

ITEM
COsT

F. CULVERT CROSSING-EXISTING COUNTY DITCH TO 18TH ST. DETENTION POND {MAIN

O

CHANNEL)
1. 4.0'" x 9.0' Box Culvert 375 LF $ 275 $103,125
2. Culvert System Headwalls 2 EA 10,000 20,000
3. Sodding 500 SY 2.00 1,000
4. Storm Inlets & Junction Boxes 2 Ea 5,000 10,000
5. Road Restoration 11s 7,500 7,500
6. Easement Acquisition 1 1Ls 20,000 20,000
7. Erosion Protection 1 LS 3,500 3,500
SUBTOTAL: $165,125

G. PIPING OF MILL CREEK FROM 18TH ST. TO NORTH OF 13TH ST. (MAIN CHANNEL)
1. Dual 48-inch RCP Culverts 2,700 LF $ 200 $540,000
2. Storm Inlets and Junction Boxes 15 EA 5,000 75,000
3. Culvert System Headwalls 2 EA 10,000 20,000
4. Sodding 3,200 8Y 2.00 6,400
5. Easement Acquisition 1.00 AC 30,000 30,000
6. Asphalt Road Restoration 4 EA 5,000 20,000
7. Dirt Road Restoration 2 EA 2,000 4,000
8. Sheeting/Shoring/Traffic Control 1 LS 150,000 150,000
9. Realignment of Existing wWater 118 50,000 50,000
and Sewer Utilities

10. Flow Control Boxes 3 EA i¢,000 30,000
11. Miscellaneous Restoration 1 LS 20,000 20,000
12. Erosion Protection 1 LS 2,000 2,000
SUBTOTAL: §$947,400
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TABLE 1 (Cont'd)
CITY OF SANFORD

OPINION OF PROBABLE CONSTRUCTION COST:
MILL CREEK DRAINAGE BASIN

25-YEAR/6~HOUR STORM EVENT

- UNIT ITEM
ITEM DESCRIPTION QUANTITY COST COST
H. UPGRADING OF CULVERT AT 8TH STREET (MAIN CHANNEL)

1. 5.0' % 8.0' Box Culvert 60 LF $ 300 18,000

2. Demolition/Removal of Existing 1 Ls 2,500 2,500
Culvert

3. Culvert System Headwalls 2 EA 10,000 20,000

4. Sodding 100 SY 2.00 200

5. Asphalt Road Restoration 1 EA 5,000 5,000

6. Erosion Protection 1 LS 3,500 3,500

SUBTOTAL: 49,200

(:)I. UPGRADING OF CULVERT AT MEISCH ROAD (NORTH SIDE CHANNEL)

1. 1.5' x 10.0' Box Culvert 60 LF $ 200 12,000

2. Demolition/Removal of Existing 1 LS 2,500 2,500
Culvert

3. Culvert Headwalls 2 EA 5,000 10,000

4. Sodding 100 sY 2.00 200

5. Asphalt Road Restoration 1 Ea 5,000 5,000

6. Erosion Protection 1 1Ls 3,500 3,500

SUBTOTAL: 33,200

J. UPGRADING OF CULVERT OF BEVIER ROAD (NORTH SIDE CHANNEL)

1. 1.5' 3 10.0' Box Culvert 60 LF $ 200 12,000

2. Demolition/Removal of Existing 1 LS 2,500 2,500
Culvert

3. Culvert Headwalls - 2 Ea 5,000 10,000

4. Sodding 100 sY 2.00 200

5. Asphalt Road Restoration 1 Ea 5,000 5,000

6. Erosion Protection 1 LS 3,500 3,500

SUBTOTAL: 33,200
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TABLE i (Cont'd)

CITY OF SANFORD

OPINION OF PROBABLE CONSTRUCTION COST:

MILL CREEK DRAINAGE BASIN

25-YEAR/6-EOUR STORM EVENT

UNIT ITEM
ITEM DESCRIPTION QUANTITY COST COST
K. UPGRADING OF CULVERT AT AIRPORT BLVD. (SOUTH SIDE CHANNEL)}
1. Dual 42-inch RCP Culverts 50 LF $ 150 7,500
2. Demolition/Removal of Existing 1 LS 2,500 2,500
Culvert
3. Culvert Headwalls 2 EA 5,000 10,000
4. Sodding 100 sY 2.00 200
5. Asphalt Road Restoration 1 Ea 5,000 5,000
6. Ercsion Protection 1 Ls 3,500 3,500
SUBTOTAL: 28,700
UPGRADING OF CULVERT AT PERSIMMON AVENUE (SOUTH SIDE CHANNEL)
1. 5.0' » 8.0 Box Culvert 60 LF $ 300 18,000
2. Demolition/Removal of Existing 1 LS 2,500 2,500
Culvert
3. Culvert Headwalls 2 EA 7,500 15,000
4. Sodding 100 SY 2.00 200
5. Asphalt Road Restoration 1 Ea 5,000 5,000
6. Erosion Protection 1 LS 3,500 3,500
SUBTOTAL: 44,200
M. UPGRADING OF CULVERT AT 8TH ST. (SOUTH SIDE CHANNEL)}
1. 5.0' x 8.0' Box Culvert 75 LF $ 300 22,500
2. Demolition/Removal of Existing 1 Ls 2,500 2,500
Culvert
3. Culvert Headwalls 2 Ea 7,500 15,000
4. Sodding 100 SY 2.00 200
5. Asphalt Road Restoration 1 EA 5,000 5,000
6. Erosion Protection 1 1s 3,500 3,500
SUBTOTAL: 48,700
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TABLE 1 (Cont'd)
CITY OF SANFORD

OPINION OF PROBABLE CONSTRUCTION COST:
MILL CREERK DRAINAGE BASIN

25-YEAR/6~HOUR STORM EVENT

UNIT ITEM
ITEM DESCRIPTION QUANTITY COST CGST
K. REGRADING/REDIRECTION/CULVERT CROSSING OF CHANNEL @ RR/MCKEE AREA
1. Ditch Filling/Grading/Sodding, 11Ls $ 10,000 $ 10,000
Etc.
2. Bore & Jack: Railroad 1 Ls 7,500 7,500
3. Dual 48" RCP Culverts 50 LF 200 10,000
4. Culvert System Headwalls 2 EA 7,500 15,000
5. Sodding 250 8sY 2.00 500
6. Erosion Protection 11s 3,500 3,500
SUBTOT2ZL: $ 46,500
(:)D. MILL CREEK OPINION OF PROBABLE CONSTRUCTION COST
1. ITEMIZED COST BREAKDOWN (SEE ABOVE) $4,521,628
2. RIGHT-OF~WAY ACQUISITION FOR MILL CREEK 1,000,000
3. CONSTRUCTION CONTINGENCY (15%) 828,244
4. PROJECT COSTS (SURVEYING, SOILS, ENGINEERING,
LEGAL, CONSTRUCTION ADMIN., RPR, MAPPING, ETC.) {(20%) 1,269,974
MILL CREEK OPINION OF PROBABLE CONSTRUCTION COST: 57,619,846
‘I'LMeLﬂb

$0507.02
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TABLE 2

CITY OF SANFORD

OPINION OF PROBABLE CONSTRUCTION COST:

MILL CREEK DRAINAGE BASIN

25-YEAR/24-HOUR STORM EVENT

UNIT ITEM
ITEM DESCRIPTION QUANTITY cosT COST
A. CHANNEL CLEANING AND REGRADING
1. Mill Creek Channel & Tributaries 25,000 LF $ 4,00 $ 100,000
2. Stripping and Sodding 15,000 SY 2.00 30,000
3. Seeding and Mulching 73,300 SY 0.35 25,655
4, Channel Section Fencing 5,000 LF 10.00 50,000
5. Channel Section Sodding 1 1Ls 40,000 40,000
6. Erosion Control (Fabriform, Etc.) 1 LS 200,000 200,000
SUBTOTAL: $ 445,655
Q. DETENTION POND SYSTEMS
1. 18th Street Detention System
A. Land Cost 48 AC $ 26,136 $1,254,528
B. Excavation & Disposal (On-Site) 696,960 CY 1.50 1,045,440
(9.0' Avg. Cut}
C. Seeding and Mulching 78,000 SY 0.35 27,300
D. System Control Structures 1 LS 75,000 75,000
E. Fencing of Site 1 LS 72,000 72,000
{5300 LF € $10/LF + 2 Gates)
F. Sodding of Side Slopes 1 LS 20,000 20,000
G. Erosion Control (Fabriform) 1 1S 50,000 50,000
H. Construction of Maint. Roadway 1 Ls 100,000 100,000
and Pond Berm
SUBTOTAL: §2,644,268
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TABLE 2 (Cont'd)

CITY OF SANFORD

OPINION OF PROBAELE CONSTRUCTION COST:
MILIL. CREEK DRAINAGE BASIN

25-YEAR/24-HOUR STORM EVENT

UNIT ITEM
ITEM DESCRIPTION QUANTITY CosT COST
2. McCracken Road/RR Detention System (South Side Channel)
A, Land Cost 8.0 AC $ 30,000 $240,000
B. Excavation & Disposal (On~Site) 116,160 CY 1.50 174,240
(9.0' Avg. Cut)
C. Seeding and Mulching 12,016 sY 0.35 4,206
D. System Control Structure 11Ls 50,000 50,000
E. Fencing of Site 1 LS 30,000 30,000
{2200 LF €@ $10/LF + 2 Gates)
F. Sodding of Side Slopes 1Ls 15,000 15,000
G. Erosion Control (Fabriform) 1 Ls 30,000 30,900
H. Construction of Maint. Roadway 11Ls 62,500 62,500
and Pond Berm :
I. Dual 43" RCP 60 LF 200.00 12,200
J. Demolition/Removal of Existing 11s 2,500 2,500
Culvert
K. Culvert System Headwalls 2 EA 10,000 20,000
L. Asphalt Road Restoration 1 1S 5,000 5,000
M. Erosion Protection 1 1S 3,500 3,500
SUBTOTAL: $648,946
3. North Side Channel Detention System
A. Land Cost 4.00 AC $ 30,000 $120,000
B. Excavation & Disposal (On-Site) 41,947 CY 1.50 62,921
(6.5' Avg. Cut)
C. Seeding and Mulching 4,750 SY 0.35 1,663
D. System Control Structure 1 1Ls 50,000 50,000
E. Fencing of Site 1 LS 22,000 22,000
(1400 LF @ $10/LF + 2 Gates)
F. Sodding of Side Slopes 11s 15,000 15,000
G. Erosion Control (Fabriform) 1 LS 30,000 30,000
H. Construction of Maint. Roadway 1 1Ls 62,500 62,500
and Pond Berm
SUBTOTAL: $364,084

_15_




TABLE 2 (Cont'd)
CITY OF SANFORD

(;D CPINION OF PROBABLE CONSTRUCTION COST:
MILL CREEX DRAINAGE BASIN

25-YEAR/24-HOUR STORM EVENT

UNIT ITEM
ITEM DESCRIPTION QUANTITY COST COST
C. UPGRADING OF CULVERT AT 20TH STREET & GOLDSBORO (MAIN CHANNEL})
1. 4.0' x 9.0' Box Culvert 320 LF $ 275 $ 88,000
2. Demolition/Removal of Existing 1 1S 2,500 2,500
Culvert
3. Culvert System Headwalls 2 EA 10,000 20,000
4. Sodding 1,000 SY 2.00 2,000
5. Storm Inlets & Junction Boxes 4 EA 5,000 20,000
6. Asphalt Road Restoration 3 EA 5,000 15,000
7. Erosion Protection 1Ls 3,500 3,500
SUBTOTAL: $151,000
D. UPGRADING OF STORMWATER SYSTEM AT 18TH STREET (MAIN CHANNEL)
1. Storm Inlets & Junction Boxes 2 EA $ 5,000 $ 10,000
2. Miscellaneous (Grading, Grouting) 1Ls 1,500 1,500
3. Erosion Protection i11s 3,500 3,500
SUBTOTAL: § 15,000
E. BACKFILLING OF DITCH FROM 20TH TO 18TH ST. (MAIN CHANNEL}
1. Backfill and Compaction 11Ls $ 10,000 $ 10,000
2. Sodding 3,900 8Y 2.00 7,800
3. Miscellaneous (Grading, Etec.) 11s 2,200 2,200
SUBTOTAL: $ 20,000
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TABLE 2 (Cont'd)

CITY OF SANFORD

OPINICN OF PROBABLE CONSTRUCTION COST:
MILL CREEF DRAINAGE BASIN

25-YEAR/24-HOUR STORM EVENT

ITEM DESCRIPTION QUANTITY

UNIT
CosT

ITEM
COST

P.

O

G.

CULVERT CROSSING-EXISTING COUNTY DITCH TO 18TH ST.

DETENTION POND (MAIN

CHANNEL)
1. 4.0' x 9.0' Box Culvert 375 LF $ 275 $103,125
2. Culvert System Headwalls 2 EA 10,000 20,000
3. Sodding 500 SY 2.00 1,000
4. Storm Inlets & Junction Boxes 2 EA 5,000 10,000
5. Road Restoration 1 LS 7,500 7,500
6. Easement Acqguisiticn 1 LS 20,000 20,000
7. Erosion Protection 1 LS 3,500 3,500
SUBTOTAL: §$165,125
PIPING OF MILL CREEK FROM 18TH ST. TO NORTH OF 13TH ST. (MAIN CHANNEL)
1. Dual 48-inch RCP Culverts 2,700 LF $ 200 $540,000
2. Storm Inlets and Junction Boxes 15 Ea 5,000 75,000
3. Culvert System Headwalls 2 EA 10,000 20,000
4. Sodding : 3,200 SY 2.00 6,400
5. Easement ACgUlSlthn 1.00 AC 30,000 30,000
6. Asphalt Road Restoration 4 EA 5,000 20,000
7. Dirt Road Restoration 2 EA 2,000 4,000
8. Sheeting/Shoring/Traffic Control 1 L8 150,000 150,000
9. Realignment of Existing Water 1 LS 50,000 50,000
and Sewer Utilities
10. Flow Control Boxes 3 EA 10,000 30,000
11. Miscellaneous Restoration 1 LS 20,000 20,000
12. Erosion Protection 1 L8 2,000 2,000
SUBTOTAL: $947,4¢00
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TABLE 2 (Cont'qd)
CITY OF SANFORD

OPINION OF PROBABLE CONSTRUCTION COST:
MILL CREEX DRAINAGE BASIN

25-YEAR/24~HOUR STORM EVENT

. UNIT ITEM
ITEM DESCRIPTION QUANTITY COsT COST
H. UPGRADING OF CULVERT AT 8TH STREET (MAIN CHANNEL)

1. 5.0' x 8.0' Box Culvert 60 LF $ 300 18,000

2. Demolition/Removal of Existing 1 LS 2,500 2,500
Culvert

3. Culvert System Headwalls 2 EA 10,000 20,000

4, Sodding 100 SY 2.00 200

5. Asphalt Road Restoration 1 EA 5,000 5,000

6. Erosion Protection 1LS 3,500 3,%00

SUBTOTAL: 49,200

(:];. UPGRADING OF CULVERT AT MEISCH ROAD (NORTH SIDE CHANNEL)

1. 1.5' ¥ 10.0' Box Culvert 60 LF $ 200 12,000

2. Demolition/Removal of Existing 1 LS 2,500 2,500
Culvert

3. Culvert Headwalls 2 EA 5,000 10,000

4. Sodding 100 8¥ 2.00 200

5. Asphalt Road Restoration 1 EA 5,000 5,000

6. Erosion Protection 1 LS 3,500 3,500

SUBTOTAL: 33,200

J. UPGRADING OF CULVERT OF BEVIER ROAD (NORTH SIDE CEANNEL)

i1, 1.5' x 10.0' Box Culvert 60 LF $ 200 12,000

2. Demolition/Removal of Existing 1l LS 2,500 2,500
Culvert

3. Culvert Headwalls 2 EA 5,000 10,000

4. Sodding 100 s8Y¥ 2.00 200

5. Asphalt Road Restoration 1 EA 5,000 5,000

6. Erosion Protection 1 LS 3,500 3,500

SUBTOTAL: 33,200

—18—




TABLE 2 (Cont'd)

CITY OF SANFORD

OPINION OF PROBABLE CONSTRUCTION COST:

MILL CREEK DRAINAGE BASIN

25-YEAR/24-HOUR STORM EVENT

UNIT ITEM
ITEM DESCRIPTION QUANTITY COST COST
K. UPGRADING OF CULVERT AT AIRPORT BLVD. (SOUTH SIDE CHANNEL)
1. Dual 42-inch RCP Culverts 50 LF $ 150 7,500
2. Demolition/Remcval of Existing ils 2,500 2,%00
Culvert
3. Culvert Headwalls 2 EA 5,000 10,000
4, Sodding 1900 sSY 2.00 200
5. 2Asphalt Road Restoraticn 1 Ea 5,000 5,000
6. Erosion Protection 1 LS 3,500 3,500
SUBTOTAL: 28,700
UPGRADING OF CULVERT AT PERSIMMON AVENUE (SOUTH SIDE CHANNEL)
1. 5.0' x 8.0'" Box Culvert 60 LF $ 300 ig, 000
2. Demolition/Removal of Existing 1Ls 2,500 2,500
Culvert
3. Culvert Headwalls 2 EA 7,500 15,000
4. Sodding 100 s8Y 2.00 200
5. Asphalt Rocad Restoration 1 EA 5,000 5,000.
6. Erosion Protection 1Ls 3,500 3,500
SUBTOTAL: 44,200
M. UPGRADING OF CULVERT AT 8TH ST. (SOUTH SIDE CHANNEL)
1. 5.0' x 8.0' Box Culvert 75 LF $ 300 22,500
2. Demeclition/Removal of Existing i LS 2,500 2,500
Culvert
3. Culvert Headwalls 2 EA 7,500 15,000
4. Sodding 100 SY 2.00 200
5. Asphalt Road Restoration 1EA 5,000 5,000
6. Erosion Protection i1Ls 3,500 3,500
SUBTOTAL: 48,700




TABLE 2 (cont'd)

CITY OF SANFORD

OPINION OF PROBABLE CONSTRUCTION COST:

MILL CREEK DRAINAGE BASIN

25~YEAR/24-HOUR STORM EVENT

UNIT ITEM
ITEM DESCRIPTION QUANTITY COsT cosT
N. REGRADING/REDIRECTION/CULVERT CROSSING OF CHANNEL @ RR/MCKEE AREA
1. Ditch Filling/Grading/Sodding, 1Ls $ 10,000 $ 10,000
Etc.
2. Bore & Jack: Railroad i11Ls 7,500 7,500
3. Dual 48" RCP Culverts 50 LF 200 10,000
4. Culvert System Headwalls 2 EA 7,500 15,000
5. Sodding 250 8Y 2.00 500
6. Erosion Protection 1 LS 3,500 3,500
SUBTOTAL: $ 46,500
0. UPGRADING OF CULVERT AT 3RD STREET (MAIN CHANNEL)
1. 5.0' x 8.0' Box Culvert 80 LF $ 300 $ 24,000
2. Ditch Widening 11Ls 5,000 5,000
3. Culvert System Headwalls 2 EA 10,000 20,000
4, Sodding 400 8Y 2.00 300
5. Road Elev. Change and Restoration 1 EA 12,500 12,500
6. Erosion Protection iLs 3,500 3,500
SUBTOTAL: $ 65,800
P. UPGRADING OF CULVERT AT 2ND STREET (MAIN CHANNEL)
i. 5.0' x 8.0' Box Culvert 60 LF S 300 $ 18,000
2. Ditch Widening 1 LS 5,000 5,000
3. Culvert System Headwalls 2 Ea 10,000 20,000
4. Sodding 400 SY 2.00 800
5. Road Elev. Change and Restoration 1 EA 12,500 12,500
6. Erosion Protection 1Ls 3,500 3,500
SUBTOTAL: $ 59,800
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TABLE 2 (Cont'd)
CITY OF SANFORD

OPIRION OF PROBABLE CONSTRUCTION COST:
MILL CREEK DRAINAGE BASIN

25-YEAR/24-HOUR STORM EVENT

Q. MILL CREEK OPINION OF PROBABLE CONSTRUCTION COST

1. ITEMIZED COST BREARDOWN (SEE ABOVE) $5,810,778
2. RIGHT-OF~WAY ACQUISITION FOR MILL CREEK 1,500,000
3. CONSTRUCTION CONTINGENCY (15%) ' 1,096,617
4. PROJECT COSTS (SURVEYING, SOILS, ENGINEERING, :
LEGAL, CONSTRUCTION ADMIN., RPR, MAPPING, ETC.) (20%) 1,681,479
MILL CREEK OPINION OF PROBABLE CONSTRUCTION COST: $10,088,874

ablez.tlb

$0607,02
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VII. Accomplishment of SJRWMD Obdectives and Standards Dtilizing
Propesed Criteria

Foliowing is a listing of St. Johns River Water Management District
Objectives and Standards. The "Objectives" are listed first, and
the "Standards", follow. We have answered each point directly for
our proposed storm and criteria and then followed that response
with comparison remarks with the existing conditions in the basin
and 25 Year / 24 Hour SJRWMD criteria, etc., as may be appropriate.

objactives:

SIJRWMD:

No.D=1
SJTRWHMD:

oITrY:
Hﬂ‘ - D-E
EJEWMD:
cITY:

No.0O=3
SJTRWMD:

CcIryY:

NG.O=-4
SJRWMD:

CITY:

To obtain a permit for operation, maintenarnce, removal or
apandonment of a system, each applicant must give
reasopable assurance that suek activity will not:

Adversely affect navigability of rivers and harbors;

No affect or difference in affect between the existing
basin conditions or SJRWMD presumptive criteria.

hdversely affect recreational development or public lands:

No adverse affect or difference in affect.

Endanger life, health, or property;

There will remain some minimal risk to life, health and
property. The proposed project would yastly reduce
existing public health, safety and property damage and
risks, but not all risks would be eliminated. In
compariscon with the SIRWMD 25 Year / 24 Hour presumptive
criteria, there would be no significant, additional,
adverse impact as there would only be some slight increase
in street and yard flooding and inconvenience, but no
additional risk to life, health, or property as no
additicnal buildings weould be floeoded. Also see Map
Pockets D through K for additional, detailed back-up data.

Be inconsistent with the maintenance of minimem flews and
levels established pursuant te Sectiom 373.042, F.S5.:

No adverse affect.
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No.O=5
SJEWMD:
CITY:

No.0-6
SJRWMD:

oTTY

Ho.0=-7
SJIJRWMD:

CITY:
Ho.0-8
SJEWMD:

CITY:

HNa.0=-5
EJRWMD

Ne.0-10
EJRWMD:

CYTY

SJRWHMD ;

Crry:

| T L

Adversely affect the availability of water for reasonable
beneficial purposes;

No adverse affect or difference in arffect.

Be incapakle of being effectively operated;

No adverse affect. Froposed system would be greatly

improved operationally over existing facilities and it
would meet SJRWMD criteria and requirements on operability.

Adversely affect the cperation of a Work of the District
established pursuant to Section 273.086, F.S., and Chapter
4DCHE;F4A4E-;

No sdverse affect.

Adversely affect existing agricultural, commercial,
industrial, or residential developments;

No adverse affect. The existing conditions would be
greatly improved. In comparison with the SIRWMD standard
storm and criteria, the proposed system would cause very
minor additional inconvenience, but no measurable
difference in impact. See detail data in Map Pockets A, B,

and D througk K.

Cause adverse impacts to the guality of receiving waters:
No adverse impacts. Existing water guality will be
significantly Improved by the proposed project criteria.
The water gquality might be very slightly better under
implementation of the complete SIRWMD criteria, but it is
believed that it would not be gsignificantly better.
Adversely affect natural resources, fish or wildlife;

¥o difference in affect of the proposed design 1in
comparison with STRWMD criteria.

Induce saltwater or pollution intrusion:

No adverse affect.

-2 5=
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O

Hﬁ- ﬂ-lE
SJEREMD:

1.

SJRWHMD:

CITy:

No.0—-14
SJRWMD:

CITY:

Increase the potential for damages to off-site property or
the public caused by:

floodplain development, encroachment or other alteration;
or

retardance, acceleration, displacement, or diversion of
surface water; or

reduction eof natural water storage areas: or

facility failure;

No adverse impact.

Will help reduce risk to existing development in the
floedplain and encroachments See Map Pocket data.

By providing detention areas downstream, runcff will be
stored and flows mitigated. In areas proposed to be piped
or c¢losed, it will be accelerated, but the overall affect
is not significantly changed,

- Water currentiy is stored in the natural low areas, in the

floodway and rloodplain, in the streets, on the lots and
private property and in the buildings. Under the proposed
system, the street, lot and building water storage will be
transferred to the planned detention sreas and away from
the people.

- Detention facilities are the only facility proposed

different from the existing system having a potential for
failure, and they will be conservatively designed and
emergency flow paths exanmined.

Also see Map Pockets A, B, H, I, J, and K for additional,
detailed information on Items 1-4 above, and response to
Items O-~1, 0-2 and 0=-3 zbove.

Increase the potential for flood damages to residences,
publie buildirgs, or proposed and existing streets and
roadways;

No adverse impact. The potential for flood damage to
residences, buildings and streets will be vastiy reduced

under the proposed criteria. See response to Items No, O-
3, ©o-12, O-15, O~16 and G=17.

Otherwise be ipcomsistent with the overall cbjectives of
the District.

Consistent with overall objectives of the District.
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Ho.0=-1%
SJEWMD:

CITY:

No.0-18

S5JRWMD:

g o 4

In evaluating the potential for floocd damages to
residences, publie buildings, or bpublic streets and
readways, the following criteria will be utilized:

Any proposed streets and roadways must be flood-free as
required by local gevernment ceriteria;

No adverse affect. Proposal will greatly help conditions.
Please refer to Itemps No. 0-3 - 0-13, where subject was
previcusly discussed and compared. City requires new
development to be flood-free, etec., under develcopment
regulations. See alsc 0~16, below.

The first floor of any propesed building used for residence
or as a public faciljity, must be set at or above an
elevatior adepted by local ordinance or where a local
erdinance has not been adopted, at the 100 year flood
elevation caleulated by the District or approved by the
Distriet based upen the determination of the applicant.

No adverse impact. The City has adopted FIRM maps and
requires all new buildings and residences to be above 100
Year Flood Elevation. Some existing buildings in subject
basin are beiow 100 Year Flood Elevation and relief will be
provided by the proposed improvements. This item is
rurther discussed and compared with SJRWMD criteria under
Items No. ©-3, 0-12 and 0-13.

Standaydy:

EJRWMD: .

Ho.8-1
SIRWMD:

cIry:

No.8-2
STRWMD:

CITY:

To cbtain a2 permit for the comnstruection, alternation,
operation or maintenance of a system, each applicant must
give reasonable assurance that such activity meets the
following standards:

Adverse water guantity impaets will not ke caused to
receiving water and adjacent lands.
No adverse impact. See Map Pockets H and I, and also

previous responses to Item Nos. ¢-3, 0-8, 0-12, 0-15 and 0-
1s.

Surface and ground water 1levels and surface water flows
will not be adversely affected.

No adverse impacts. See previous responses to Item Nos. O-
3 and O-12.
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Ho.E-3
SJREWHD

CITYy:
Ho.5=4
EJRWMD:

CITY:

Ko.&8=5
SJRWMD :

CITY:
Xo.5-6
SJRWHMD:

CITY:

ﬂﬂ -S-?
ESJIRWMD;

CITY:

No.S8-8
SJRWMD:

CITY:

Existing surface water storage and conveyance capabilities
will not be adversely affected.

No adverse impact. See also response to Ytem No. 0-12.

The system must be capable of being effectively operated.

The system can be effectively operated. Please refer to
previous response Item No. O-6.

The activity must not result in adverse impacts to the
operation of Works of the District established pursuant to
Section 372,086, F.S. '

No adverse impacts.

Hydrelogically related environmental functions will not be
adversely affected.

No adverse affect. Please refer to Items No. 0O-10 and O-
1. Some open channels or conveyances through
environmentally sensitive areas will have to be cleaned and
increased in capacity. Alsoc some detention sites nay
partially be in environmentally sensitive areas. This work
will be done in conformance with SJIRWMD and other
applicable agency rules.

The activity is not otherwise harmful to the water
resources of the District.

No adverse impacts. See responses to Items No. 0-1, 0-4,
o-5, 0-7, 0-2, 0-11 and 0=14.

It is presumed that a system meets the standards iisted
above if the system meets the following criteria:

The post—development peak rate of discharge must not exceed
the pre-develcpment peak rate of discharge for the storm
event as prescribed in Section 10.3.

The post-devalopment peak rate of dischatge will not exceed

the pre-development peak rate of discharge to Lake Monroe
for the 25 Year / 24 Hour design storm.
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No,8~3
SJRWMD

CcITyY:

Ra.s5=-10
SIRFMD:

Iy :

Ho,.8«11
SJRWMD:

oITrY:

Ho.8-~12
EJRWMD:

CITY:

5060702.

The post-development wvolume of direct runoff must not
exXceed the pre-development volume of direct runoff for
systems as prescribed in Subsections 10.4.2 and 10.4.3.

Not applicable. The system is not discharging to a land-
locked lake as described in Section 10.4.2, nor does
Section 10.4.3 requiring special volume reguirements for
specific basins apply.

Floodways and floodplains, and levels of flood flows or
velocities of adjacent streams, impoundments or other
watercourses must not be altered so as to adversely impact
the off-site storage and conveyance capabilities of the
water resource.

No adverse impact. Existing off-site storage and
conveyance capabilities will be greatly enhanced by
proposed project and is the real reason for the project
improvements. Velocities and erosion will be adequately
satisfied by normal criteria.

Flows of adjacert streams, impoundments or other
watercourses must not be decreased so as tEo cause adverse
impacts.

There will be no decrease in adjacent streans, impoundments
or other watercourses.

Hydrologically related environmental funhetions and water
guality must not be adversely impacted.

See previous response to Items No. S-6 and 0-9.

sur
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APPENDIX 1

MILL CREEK DRAINAGE BASIN:
25.YEAR/6-BOUR STORM EVENT
RUNOFF HYDROGRAPHS




MILL CREEK DRAINAGE BASIN:
25-YEAR/6-HOUR STORM EVENT
RUNOFF HYDROGRAPH

= T e




advanced Interconnected Channel & Fond Routing { adICPR Ver 1.31)
Copyright 1989-1%%0, streamline Technologlies, Inc.
MILL CREEK - 25YR/6HR STORM EVENT - PRE COND ( PRE256)
O. 10/24/71991

BASIN NAME 100 108 200 210 220
NODE NAME Z00 200 220 200 200
UNIT HYDROGRAPH GaMMa GAMMA GAMME GaMMA EAMMA
CEAKING FACTOR 242. 342 . 242 242 . 34Z.
RAINFALL FILE SATNZE-& RAIN2G-& RAINZS5-6 RATINE2S—4 RAINZE-&
RAIN AMOUNT (in} 6£.00 & .00 6,00 5.00 .00
STORM DURATION (hrs) & .00 & .00 & 00 &.00 £ .00
areEa (o) 30,50 24 .50 33%.10 £6 .90 &0 _ad
CURVE NUMBER &2 .00 &7 .00 71.00 70.00 &% .00
poIs (%) Nals ate) ol sts) alal
TC (mins) 55 .00 55.00 L6 .00 &6 .00 &5 00
LAG TIME (hrs) als) Rew Nele e+ sl
SaSIN STATUS OMSITE ONSITE ONSITE DNSITE ONSITE
zAcTN oMY {cfs) THX (hrs) WvOL {in) NOTES

100 20,65 3.32 2 57 BASIN SGUTH OF 25TH, EAST OF DITSH

i85 23.01 .04 ~ =3 SASIN SOUTH OF 25TH. WEST CF DITLH

200 65 .77 z.0% > £7 BASIM NORTH OF 25TH, WEET OF DIToN

210 55 _&& =T 5> 25 BASIN NORTH OF 25TH, EAST OF DITCH

z220 109.38 2 _87 > &8 COUNTRY CLUB MANOR SASIN
BASIN NAME 200 &l 410 420 BEDO
HODE NAaME 201 501 &00 A00 &00
UNIT =YDROERAPN EaMMA CEMMA GAMMA SAMMA EaMMa
PEAKING FACTOR 542, 42, 342, 542 3
RaINFALL FILE RAINZS-& REINZS-& RAIN25-6 RAINZS-6& REINES-&
RAIN AMOUNT (in) & .00 6,00 £ .00 &.00 £ _OD
STORM DURATION {hvs) 6 .00 &£.00 & .00 &,.00 el
anEe {ac) 21 .90 57,20 35 .00 31 .00 SE.30D
CURNVE NUMBER 7500 71.00 £5.00 &5 .00 &7 .00
DCia (%) .00 .00 Nels sl Rels)
TC (mins) 17 .00 20.00 200 25 .08 24 .00
Lac TIME {hrs) o0 Rvls LoD 00 Rale)
EASIN STATUS ORSITE OMNSITE ONSITE NONSITE ONSIYTE
EaSIN OMX (efe) TMX (hrs) VOL {in) NOTES

300 54 .58 2.53 4 27 GOLDSBORD SCHOOL AREA BASIN

400 194 .10 Z .58 2.90 BASIN ALONG 18TH ST. SOUTH SIDE

410 40,53 2.70 - 34 BASIN BETWEEN 167TH AND 187H STREETS

420 47 .04 2.61 2 .55 EASIN BETWEEN 1&6TH AND 147H STREETS

00 28 D1 Z.R1 2 £2 RASIN BETWEEN 14TH AND :12TH STREETS
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MILL CREEK — 25YR/6HR STORH EVENT — PRE COND ( PREZ256 )

10/24/,1991
EASIN MNaME &10
NODE MNAME 550
UNIT HYDROGRAFPH SAMMA
PELKING FaACTOR 342,
rRaIMFaLL FILE RAaINZ5-&
© RAIN AMOUNT {in) & .00
STORM DURATION {hTs) 6. 00
&REs (&c 232,580
CURVE NUMSER &7 .00
neIA (%) e
TC {mins) 27 .00
tag TIME {hrs) B & ¥
ZASIn STATLE OMEITE

SasSIn amy (cfsl THX {hre; VOO

510 532,57 2.64

623 17 .52 2.61

L0 3 .61 2,920

&20 7E.09 2.7é

700 21.14 Z.66
BASIN NAME 710
NODE NAME 02
UNIT HYDROGRAPH SAMMA
PEAKING FACTOR 42 .
RATNFaLL FILE RAINZ2S-&
RATN &MOUNT [in) &.00
STORM DURATION {hrs) & .00
&REA (ac) 37 .00
CURVE NUMBER 65 .00
oCIa (%) Nels)
TC {mins) 28.00
LaG TIME {hrs) Nele
BASIN STATUS ONSITE

BASIN OQMX (cf=) TMX {hrs) vOL

730 46 .87 2.8
810 44 .48 Z2.54
2290 77O 2.05
B30 52 .87 2.%4
540 24.17 .70

625 &s0 620 700
550 550 &00 &02
GAMMA SAMMA EAMMA GaMMA
42, 342Z. 242 . 4z,
RAINZE—& RAINZS5-6 RAINZS-S RAINZS-6
&.00 & .00 & .00 & .00
&.Q0 £.00 & .00 & .00
11.70 38,30 55 .80 16.00
&7 .00 &35.00 71.0C £5.00
.00 Q0 .00 00
25.00 A5 QO A4G.00 26.00
.00 00 Q0 Mo s
ONSITE ONSITE ONSITE ONSITE

Y NOTES

5 GAGIN BETWEEN 1iTH AND 13TH STREETS
5z BASIN NORTH OF CROOMS SCH OF CHOICE
BASIN SOUTH OF CROOMS SCH OF CHOICE
g8 BASIN BETWEEN 11TH AND 5TH STREETS
=3 BASIN BETWEEN FTH AND 7TH STREETS

-
L4 ]

(SR SN N R
0}
o

8310 £20 830 8540
800 800 800 200
CAMMA GAMMA GAMMA GaMMS
S42. 342 342. 342,
RAINZE—6 RAIN25-6 RAINZS-6 AINZE-5
& .00 & .00 &.00 & .00
& .00 & .00 &.00 & .00
29 &0 74 .50 27.30 20 .80
70 .00 70.00 70.00 64 .00
.00 LO0 Rsls) .00
29.00 55.00 29,00 22 .00
.00 .00 .00 Rele!
DNSITE ONEITE ONSITE ONSITE
{(in) NOTES

2 .24 BASIN BETWEEN MCCRACKEN AND =TH ST
»2.80 BASIN ON EAST SIDE OF LOCKH&RT AREA
o g0 WEST SIDE OF LODCKHART & W OF AIRPR
= 80 BASIN WEST OF AIRPRT EQULEVARD

2 25 B&SIN JUSYT MORTH OF SMITH CAMAL

YCH PR LT



rdvanced Interconnected Channel & Pond rRouting (adICPR Ver 1.31)
Copyright 1985-199%0, Streamline Technoleogies, Ing.
G:} MILL CREEK - 25YR/&HR STORM EVENT - FRE CORND { PREZEE )
' 10/24/1991
BASIN NAME GAQ 9320 $10 921 920
NGDE NAME 550 &03 1000 1000¢ 1000
UMIT HYDROGRAPH GAMMA GAMMA GaMMA GAMMA EaMMA
PEAKING FACTOR 342, 342, 342. 342 242
RAINFALL FILE RAIN25-6 RAIN25-6 RAIN25-6 RAIN25-6 RAINZS-6
E&IN AHMOUNT (iﬂ} &, D0 & .00 &.00 &, D0 &L 00
STORM DURATION (hre) & .00 & .00 & OO & .00 & .00
AREA {&c) 78 .90 10.38 21.60 24 &0 52 .40
CURVE HUMBER 2,00 BS . O0 7000 g2 .00 &3 .00
DCIa (%2 LoD Nelel : Revl ) 00
TC {mins)} 54 .00 .00 33.00 18.00 53.00
LAG TIME (hrs) e ls nls) s le] 00 00
EaSIN STATUS ONSITE ONSITE ONSITE OMSTITE OMSITE

EasIN OMX {(ofs) TMX (hrs) WvOL (in} NOTES

&40 115 . 36 200 3. ES BASIN @ SW RDAD AND 18TH STREET

530 42 .44 Z2.49 4.79 BASIN @ 9TH ST & RR NEAR MILL CREEXK

910 45.31 z2.71 2 78 BaSIN 8 RR YARD AREA, WEST OF CREEK

S 7FI_74 z.52 3.96 BASIN € RR YARD, W OF PERSIMMON AVE

=20 £: .07 .08 2 &7 BASIN NORTH OF MCCRACKEN ROAD AREA
SASIN NAME S&0 SEQ S0 1000 1160
NODE NAME 1 OO0 1000 1000 1100 1200
UNIT HYDROGRAPH GAMMA GaMMe GAMMA GoMMa EAMMA
PEAVING FACTOR A2, 342 S42. 2487, 242,
FaINFALL FILE RAaINZS-6 RAINZS-6 RAIN25-& RAINZS-& RAINZS-6
RAEIM AMOUNT {in) - ! & .00 &.00 & .00 &. 00
STORM DURATION (hrs) & .00 .00 &.00 & .00 .00
BREA (ac) 48 00 5& .80 ez.20 &9 .50 23.00
CURVE NUMBER 6£3.00 &2 .00 55 .00 &5 .00 65,00
BCIl (%) B0 K els) Rele .00 ele
TC (mins) 39 .00 45 .00 £5 .00 25.00 26 .00
LAG TIME {(hrs3 .00 ele] Mele el .00
EASIN STATUS ONSITE ONSITE ONSITE ONSITE ONSITE

BEASIN aMX (cfs) TMX {hrs) vOL (in) NOTES

=40 &4 .87 2.86 2 17 BASIN BETWEEN AIRPORT BLVD & BEVIER
S50 46 .25 3.00 % .09 BASIN BETWEEN MEISCH aND BEVIER RDS
SE0 41 .50 2.09 1.82 BASIN WEST OF MEISCH RORD

1004 . CF3L23 .77 2 .35 BASIN BETWEEN RR aND 2ZRD STREZT
1100 30 .39 Z.588 2 .33 BASIN BETWEEN 2RD aND 2ND STRIETS

AT L ipx TSk = |~
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advanced Interconnected Chanrel & Pond Routing (adICPR ver 1.31)
Copyright 1989-1990, Streamline Technologles, Inc. )

MILL CREEK - 25YR/6HR STORM EVENT - PRE COND (PREZ256)

102471591

BaSIM NaME 1200
NODE NAME 1300
UNIT HYDROGRAFRH E&MMA
PEAKING FACTOR =42,
RAINFALL FILE RaINZ25~-6
RAIN AMOUNT (in) 600
STORM DURATION (hrs) &.00
BREA {ac) S4.00
CURVE NUMECR TE.OC
DCIA (%) vle;
T (mins ) 56 .00
LAG TIME (hrs) 00
BASIN STaTUS ONSITE
BASIN oaMX (cfs) TMX (hrs) VOL

1200 7750 Z.e9

1L DBRMCH a7z .37 3.55

LT R

CLEBRMCH

G

1400

AMMA
42,

RAINZS-&

[

by n 3

20
g

igo

ON

L BN I

& .00
£.00

& .50
4 .00
.00
.00
00
SITE

NOTES
E45IM J
ARTIFIC

A
T R R ———— y——

Y
&

=
-
1

S0UTS OF 15T STREET
BASIN REPRES CLOUD BRANCH




MILL CREEK DRAINAGE BASIN:
25-YEAR/6-HOUR STORM EVENT

- RUNOFF HYDROGRAPH
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.31)
Copyright 198%9-199%0, $treamline Technoleogies, Inc.

MILL CREEK-25YR/6HR STORM EVENT-POST COND-MED POND-({ REVISEDZ )

10/24/,19%1
BASTN NAME 100 105 200 210 220
NODE NaME 100 100 220 210 108
UNIT HYDROGRAPH SAMMA GEAMMA GAaMMA GAMMA EAMMA
PEAKING FaACTOR 242, 342, 342, 342, 342 .
RAINFALL FILE RAINZE—& RAINZ5-6 RAINZE-& RAINZS-6 RAINDZS-
RAIN AMOUNT (in) & .00 6 .00 & .00 & .00 & .00
STORM DURATION (hrs} 5.00 & .00 £.00 & .00 &.00
aREA (ac) 30_50 24 .50 53,10 L6 B0 G2 .40
CURVE MUMBER 54 D0 5% .00 73.00 7200 700
DETs (%) .00 .00 L0 els ele]
TC {mins) 65,00 55.00 46 .00 A& DO L7500
LaG TIME (hkrs) i ole 00 LO0 L0 00
BASIN STATUS ONSITE ONSITE ONSITE ONSITE ONSITE
BaSTN QMY (cofe) TMX {(hrs) oL (in) NOTES

100 ZZ.7V 3.3z 2.24 BARSIN SOUTH OF 25TH, EAST OF DITCH

10E 25.13 3,06 2.71 BASIN SOUTH OF 257H, WEST OF DITCH

00 F1.35 2.85 3,06 BASIN NORTH OF 25TH, WEST OF DITCH

210 &0 .54 2.86 2.97 SaSIN NORTH GF 2S5TH, WEST OF DITCH

220 11%.08 2.87 2.87 COUNTRY CLUE MANDOR
ERSIN NAME 300 400 410 420 500
NODE MNAME =01 300 301 0L S02
UNIT HYDROGRAPH GAMMA GAMME GAMMA GAMMA EaMMA
PEAKING FACTOR 352, 42 BEZ BAZ 82,
RAINFal L FILE RAINZ5—€& RAINZ5«& RAINZS~6 RAINZS-4& RAINZE—6
RAIN AMOUNT (in) &.,00 &,00 & .00 &,00 & .00
STORM DURATION {hrs) £ .00 £.00 & .00 & .00 & .00
~REe {=2c 21.90 108.00 25 .00 21.00 18,30
CURVE NUMBER 7700 FI.00 &7 .00 &7 .00 &% .00
oI (%) .00 00 als) LO0 .00
TC (mins) 17 .00 @, 00 37,00 25 .00 24 .00
Las TIME (hrs) 00 Kels] .00 Nsols .00
BASIN STATUS ONSITE ONSITE OMSITE ONSITE ONSITE
BARSIN OMX (ofs) TMX (hrs) VoL {in) NMOTES

200 Eg .25 2.53 3.47 GOLDSBORD SCHOOL aREa

L0 o6, 34 3.60 53.0% LRRGE RETENTION TRACT SOUTH OF 187TH

410 £5 20 .70 2 52 BASIN BETWEEN 1£TH % 18TH STREETS

L A& 47 Z.81 2.53 SASIN BETWEEN 12TH & 1&£TH STREETS

[Tels! 20 .84 z.61 2.70 BASIN BETWEEN 12TH & 14TH STREETS
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ﬁdvanced Interconnected Channel & Pond Routlnfo(adICPR Ver 1.31)

Copyright 1989-1990C, Streamlirne Techno

gies,

Inc.

MILL CREEK-Z5YR/6HR STORM EVENT-PQOST COND-MED POND-{ REVISEDZ)

10/,2471991
EASIN NAME &£10
NODE NAME 501
UNIT HYDROGRA&PH GAMMA
PEAKING FaCTOR 342.
RAINFALL FILE RAINZS-4
RAIN AMOUNT (in) 6 .00
STORM DURATION {hr=) 600
&REl (ach 23 .ED
CURVE NLMZER a3, 00
neIa (%) LoD
TC {mins) 27 .00
LAG TiIME {hrs) .00
S325IN STATY ONSTTE
SasIN aMX {efs) THX [(hrs)} WVOL

£10 36,80 g

£25 19 .20 2.561

£50 40,24 2.90

620 81.60 2.76

7ol 23.z28 2.5
SBASTIN NAME 710
NODE MNAME £10
UNIT HYDROGRAPH SAMMA
PEAKING -FACTOR V-5
RAINFaLt FILE RAINZE-G
PAIN AMOUNT {in} 6,00
STORM DURATION (hrs) £.00
SRES { &c ) 37 .00
CURVE NUMBER £7 .00
DCIs (%) Rels)
TC {mins) 28,00

- LaE TIME (hys) ey

BASIN STATUS ONSTT
BESIN OMX (efs) THMX (hrs} VOL

710 51 .66 2 .48

=R 4 S0 .ES 2.5

£20 86 37 =06

£20 44 83 .64

B40 37 .R% 2.70

T - .

625 &50 &20 700
410 410 402 &10
GAMMA GaMMA GAMMA GaMME
342, 242, 242, 342,
RAINZE-6 RARINZS-& RAINZE-& RAINZE-6
£.00 .00 &.00 6 .00
£.00 5.00 &.00 &.00
Li1.70 =830 S5.20 i .00
&% .00 &7 .00 F2.00 &7 .60
.00 00 .00 SO0
25.00 4% .00 40,00 26,00
e le 00 wls] e
ONSITE ONZITE DNESITE OMNSTTE
(in} NOTES
.71 BASIN BETWEZEN 117H & 13271 STREETS
2.71 BASIN NDRTH OF CROQMS STH OF CHOICE
2.52 BASIN SDUTH OF CROOMS SCH OF CHOICE
2.07 BASIN BETWEEN 117H & 2TH STREETS
Z.51 BASIN BETWEEN FTH & 77+ S7REETS
810 EZ20 B30 B4C
&l4 &l4 £15 6l
GAMMA EAMMA GAMMA GAMMA
242. 4. 342 . 342
RAINZS—& RAINZS-& RAINZE-6 RAIN2E-S
s.00 &.00 & .00 & .00
& .00 & .00 & .00 &, 00
25.60 7450 =730 30.80
F2.00. 72.00 F2.00 gL D0
.00 els 00 .00
29 .00 55.00 2% .00 22.00
als .00 00 Role
ONSITE DNEI*E ONSITE ONZITE
{in) MOTES
2.52 BASIN BETWEEN MCORACKEN & S7H 2T
2.7% EAST SIDE OF LOCKHART ARZIA
2.99 WEST SIDE OF LOCKHART & W OF AIRPRT
Z.79 BABIN WEST OF &IRPORT BLVD
2,43 BASIN JUST NORTH OF SMITH CANAL

T RERE R R A R
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advanced Intercormected Channel & Pond Routing (adICPR ver 1.31)
Copyright 1989-1990, Streamline Techneloglies, Inc.

MILL CREEK-25YR/6HR STORM EVENT-PCST COND-MED POND-{REVISEDZ )

10/24/1991
BASIN NAME &40
NODE MNAME 619
UNIT HYDROGRAPH GAMMA
PEAKING FACTOR 342,
RAINFALL FILE RAINZS~6
"RAIN AMOUNT (in) &.00
STORM DURATION {hrs) 4. 00
ARES (ac)} 7E_90
CURVE NUMBER 75 .00
DCIg (%) el
TC (mins) 54 00
LAG TIME (hrs) 00
BASIN STATUS ONSTITE
EASTIN OMY {cfs) T™™MX (hrs) VvIL

L40 119.30 2.88

930 42 .13 2.49

Q10 £9 .90 2.71

$21 77 .88 z.52

$20 & 47 Z.%4
EASIN NAME G40
NODE NAME £25
UNIT HYDROGRAPH SAMMA
PESKING FACTOR 342,
RAINFALL FILE RAINZE-&
FAIN AMOUNT {in} &.00
STORM DURATION {(hrs) & .00
ARER (ac) 48 .00
CURVE NUMBER 65 .00
DI (%) Rels)
TC (mims) 3%2.00
L&aE TIME (hrs) 00
BASIN =TaTUS ONSITE
EASIN 2Mx {(cfs) TMX (hrs) vOL

g20 49 .71 2.86

250 51 .5¢ 220

250 46 .51 2.99

1000 20 .25 z.7e

1100 33 .46 2.66

(

[ VR N ¥

R NN I O T

930 F10 Szl SZ0
&20 622 622 &£24
CaMMa GaMMA SAMMEA SAaMMA
342. 34z, 34z, 342,
RaINZE—& RAINZE-& RAINZE-S RAINZS-5
&£.00 &, 00 & . 00 & .00
£.00 &.00 £ .00 .00
ig,30 31 .40 25 .40 58 .40
Fle il FE.o0 o4 .00 FL.00
LoD 00 ale O
2.00 33.00 18 .00 52.00
L00 D0 JRuls) OO
ONMETTE ONSITE ONSITE ONSITE
in) NOTES
£5 SRSIN @ S ROsD paND 18TH STREET
L.Bd BASIN B 9TH 5T & RR MNEAR MILL IZREEK
7 EASIN @ RE YARD arREA WEST OF CREEX
.20 BASIN € RR YaRD., W OF PERSIMMON aVE
.86 EARTIN NORTH OF MOIRACKEM ROAD ARES
IED Sa0 pelale 1100
£27 &23 Fo0 200
EAMMA GAMMA SAMM& GaMMA
342, 342, 24Z2. 242,
RAINZS—& RAINZ25—-5 RAINZE-& RAIMNZE-&
& .00 &.00 & .00 .00
.00 &..00 &.00 & .0
5& .80 &2 .20 &9 .50 Z3.00
&4 .00 &1 .00 &7 .00 &7 00
SO0 el e le LO0
45 006 43 .00 2B .00 cE 0D
aly) 00 e ls Mele
DMZITE OMNSITE ONSITE oNEITE
in} NOTES
.34 BAaSIM BETWEEN AIRPORT BLVD I BCVIER
26 BASTIN BETWEEM MEISCH aMD BEVIER RIS
LD 5aSTN WEST OF MEISCH ROab
532 EaSIN BETWEEW RR AND ZRD STREET
E1 BASIN BETWEEN ZRD aMD ZND STREETS
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Advanced Interconnected Channel & Pond Routing {adICPR Ver 1.31)
Copyright 198%9-1990, S$treamline Technologies, Inc.

MILL CREEK-ZSYR/6HR STORM EVENT-POST COND-MED POND-{REVISEDZ)

10/24/71991
BASIN MNAME
NODE NAME SO0
UNIT HYDRODGRAFH GAMMA
PEAKING FACTOR 342,
RAINFALL FILE RAINZE-&
RAIN AMOUNT {in) £ .00
TORM DURATION (Rrs) 6 _00
EREA (ac 5 00
CURVE NUMBER &0, G0
CIa (%3 Nale
TC (mins) S& .00
LaG TIME (hrs) LoD
BASIN STATUS OMEITE
EA8TN OMX (ofs) TvX (bve)
1200 sz 8D z.9%
CLDERNCH IF3.38 3.55

4,41

1200 CLDBRNCH

1000

GAMMA
342,

RAINZS-&
£.00
&.00

VI e
56 .00
ls)
100.00
00
ONSITE

VoL [In} NOTE
2.77 ZALIN JusT

SOUTH OF 18T STREET
ARTIFICIAL BaASIN REFP, CLOUD BRANCH

I e m e meas mmn mmn e e g




MILIL, CREEX DRAINAGE BASIN:
25-YEAR/24-HOUR STORM EVENT

RUNOFF HYDROGRAPHS




K DRAINAG] :
25-YEAR/24-HOUR STORM EVENT
RUNOFF HYDROGRAPH

PRE-CONDITION




Advanced Interconmected Channel & Pond Routing (adICPR Ver 1.31)
CopyTight 1989-1990, Streamline Technclogles, Inc.

MILL CREEK - 25YR/Z24HR STORM EVENT - PRE COND (PRE2524)

10/24/1991
SRSIN NAME 100 105 200 210 220
NGDE NAME 200 200 220 Z00 200
UNIT HYDROGRAFPH GaMMA GAMMA SAMMA GAMMA GAMMA
PEAKING FACTOR 342 . 342, 342, 242 . 342 .
RAINFALL FILE SCSITI SCSIII SCSIIT SCSIIT SCSITI
RAIN AMOUNT (in3 g8.80 8,60 . .80 g8.60 B.60
STORM DURATION (hrs) Z4.00 24 .00 24 .00 o4 00 24,00
aREA {&c) Ac .50 o5 5D £53.1¢ 44 .50 22 .40
CURVE NUMBER &E2.00 &7.00 7100 70.00 £3 .20
DCia (%) Wals .00 LO0 Rels .Do
TC (mins) &5.00 55.00 46 .00 46,00 43 .00
LaG TIME {hrs) Kle .00 00 sle .00
BASIN SYTaTUS ONEITE ONSITE ONSITE ONSITE ONSITE
SaSTN OMX {(ofs) TMX (kre) VDL (in) NOTES

100 42 .35 12.71 £.02 BASIN SOUTH OF 257TH, E&AST OF DITCH

105 54,33 12.59 .62 9A5SIN SOUTE OF 25TH, WEST OF CITCH

200 116.63 12 .47 5.10 BASIN NORTH OF 25T, WEST OF DITCH

210 103.09 12 .47 4 .98 BASIN NORTH OF 25TH, EAST OF DITCH

prges 206 .%4 iz.32 £ .86 COUNTRY CLUB MA&NCR TASIN

BASIN NAME 30C 400 210 420 500
NODE NAME 201 =01 400 400 400
UNIT HYDROGRAPH GAMMA GAMMA GAMMA GAMMA GAMMA
PEAKING FaCTOR 42 . 342, BAZ 342, 342 .
EAaINFaALL FILE SCSITI SCeIII SCSIII SCSI1I SCSITT
RAIN AMOUNT (in) g.80 8.60 B_60 B_&0 840
STORM DURATION (hrs) 24 00 2E 00D 24 .00 24 .00 24 .00
arEA (ac) 21.990 $7 .20 35.00 31 .00 18,30
CURVE NUMBER 75.00 71.00 55,00 &5, 00 £7 .00
DCIA (%) .00 00 .00 .00 .00
TC {(mins) 17.00 20.00 32.00 25 .00 24 .00
LAG TIME {hrs) Rele .00 .00 Ruts) L00
EASIN STATUS ONSITE ONSITE ONSITE ONEITE ONSITE

BASIN oMX (cfs) TMX (hrs) VvOL {in) NOTES

200 30 .70 1z2.24 £_5¢ GOLDERORO SCHOOL AREA SARTIN

L00 3248.320 12.27 5.11 S&SIN ALONG 18TH &7, SOUTH SIDE

410 24 .65 1z2.37 4,38 BRSIN BETWEEN 15TH AND 18TH STREETS

420 G5 .=s4 12,33 4.32% BaSTN SETWEEN 16TH AND 147TH STREETS
4

LBZ BASIN BETWEEN 14TH AMD 12TH STREETS

SO0 54.71 12.22




advanced Interconnected Chanmel & Pond Routing [ adICPR Ver 1.21)
Copyright 1989-1990, Streamline Technalogies, Inc.

MILL CREEK - 25YR/24HR STORM EVENT — PRE COND (PREZS524)

1o/24/1991
BASIN NAME 610
NODE MNamME ES0
UNIT HYDROGRAPH SaMMA
FEAKING FACTOR z4z.
R&INFALL FILE 50511

RAIN AMOUNT (in) B.e0
STORM DURATION (hrs) 24 .00

.50
Mele)
e ls)
00
L0
ONSITE

]
Fo-

&7

BREA ©&ac )
CURVE MNUMBER
DCTe (%)

TC (ming)

L&Ed TIME (hrs)
ERSTIMN STaTUS

27

SaSIN OMXY
210
E25
&S50
ez0
o0

(efs) TMX {hrs) VOL
&6 .10 12.38
B4 .24 12.33
74.76 12.5Q
137.52 iz.&&
43 .45 1231

BASIN NAME
NODE NaME

710
&02

UNIT #AYDROGRAPH
PEAKING FACTOR

SAMMA
342 .

RAINFALL FILE
FAIN AaMOUNT (in)}
STORM DURATION { hrsd

SCSIII
8.&0
24 .00

atfas {ao]
CURVE NUMBER
DCIA {%)

TC {ming]

Lag TIME {krs)
BASIN STATUS

37 .00
&5 .00
.00
28.00
.00
ONSITE

EASIN OQMX (cfs) TMX (hrs)
710 S .37 1z .32
510 B& .21 1237
820 las . ge iz2.59
220 72.51 12.37
540 72 .55 12 .37

VoL

ek e i b LR X L

625
550

GEARMMA
34z,

SCSIII
B.60
24 .00

11.70
&7 .00
00
.00
00
ONSITE

{in)
a4 62
4 &2

25

MOTES
SASIN
SASIN
4,329 BASIN
5.31 BASIN
4,38 BASIN

B10
800

GAMMA
352,

SCSIII
g.&0
24,00

29 .80
70 .00
20
2%.¢0
00
ONSITE

{in) NOTES
.38 BASIN
.98 BASIN
.98 WEST
.9E BASIN
.26 BASIN

J R N

&50 &20 700
SEO &00 602
GAMHA GaMMA GaMMA
34z, 342 . 42,
5C5II11 sSCsIll SCsIIl
8.60 8.580 .60
29 .00 24 .00 24.00
2e.z30 £5.80 15.00
&3 .00 FL .00 5500
L0 .00 .00
&5.00 40,20 26 .00
0 00 .00
OMNSITE OMSITE ONSITE

BETWEEMN 117H AND 13TH STRIEETS
MCRTH OF CROOMS SCH OF CHDICE
S0UTH OF CROGMS 5CH OF CHOICE
BETWEEN 117F &ND 2TH STRIETS
BETWEEN 9TH AND 77H STREZTS

820 830 B4O
200 800 S00
GAMMA GAMMA GEMMA
342, 342. za2.
SCSIII 5CSI1I SCSITY
8.80 860 850
24 .00 24 .00 24,00
74,50 27 .30 3D.80
70.00 70 .00 £4 .00
.00 .00 .0G

55 .00 29.00 32.00
.00 .00 .00
ONSITE ONSITE ONSITE

BETWEEN MCCReCKEN &ND S74 8T
ON EAST SIDE OF LOCKHART AREA
SIPE OF LOCKHART &% W OF &AIRPR
WEST OF AIRPET SOULEVARD

JUST NORTH OF SmITH CopMaL

L E i e et AiE R . o —— e —




advanced Interconnected Channel & Pond PRouting {adICPR Ver 1.31)
Copyright 1989-1990, Streamline Techmologies, Inc.

MILL CREEK — 25YR/24MR STORM EVENT - PRE COND (PRE2S524)

10/24,1991
BASIN NAME ' &40
NODE NAME BE0
UMIT HYDROGRAPH GaMMa
FEAKING FACTOR 342,
RAINFALL FILE SCSIIT
RA&IN AMOUNT (in) 8.60
STORM DURATION {hrs) 4 00
arEh (acl 7E.50
CURVE NUMSER FE.O0
DCIn (%) .00
TE (mins ) 54,00
Lad TIME (hre) .00
BASIN &TATUS ONSITE
SEIN OMY (cfe TMX {hrs} WVOL
HL0 18& .31 12 .50
930 57 .42 12,21
Sig BS &8 12 .39
T2 1:1.53 17.24
G20 114 .37 12.60
BASIN NAME F40
NODE MAME 1000
UNIT HYDROGRAPH GAMMA
PEAKING FACTOR 342 .
RAINFALL FILE SCSITI
RAIN AMOUNT (in) B_&0
STOEM DURATION { hre) 24,00
sREs {ase) 48 .00
CURVE MNUMEBER 632 .00
cis (%) Nsle)
TC [(mins) 3IG,00
L&G TIME (hre) N ole)
SBASIN STATUS ONSITE
SREIN OMX {ofs) 74X {hrs) VoL
Q4D GE L H0 12,48
=7 44) 101 .04 12.80
1% a5 &4 12 .5%
1000 151 .32 12.483
100 62 .86 12.31

{
a
4

N Y

s

Q

&

o

ind
.14
L
BT
. =8
pC:

30
&03

GAMMA
342,

Ce1I1
g8.60
24,00

1C .30
59 .00
Mals
g.00
el
MSITE

NOTES
BASIN
BASIN
EASIN
BASIN
-BARSIMN

S50
1060

Gariia
3482,

CsSIII
8.60
24 .0C

56
&2

LBO
Rele
Q0
00

.00
NMSITE

4“5

NGTES
EATIN
EASIN
BASIN
BRSIN
BASIN

210 SZ1 Szl
1000 1000 1000
GAMMA EAMMA GAMMA
342. 242 . 242 .
SCSI1I SCSIIT SCeI1I
2.60 B8.&60 8.60
24 .00 24 .00 24.00
31.&80 =4 .80 Ee .48
70,00 B8z .00 &3 .00
.00 00 00
22.00 1200 53.00
.00 .00 .00
ONSITE DNSITE OMSITE

& SW ROAD AND 187TH STREET

@ 9TH ST % RR NEAR MILL CREEK
2 RR YaARD aAREA, WEST OF CREEX
@ RR YARD, W OF PERSIMMON AVE
NORTH OF MCCRACKEMN ROAD AREA

260 1000 1100
1000 1100 1200
GAMMA GAMMA GaMMA
2482, 342, 242,
SC=TIIX SCSIT] S5CSIII
g.60 S.e0 2.560
<L 00 24 .00 24 .00
62 .20 5% .50 =3 .00
59 .40 &5,00 45,00
00 ale) als)
48 .00 35 .00 26 .00
.00 gale] v le)
ONSITE ONSITE ONSITE
BETWEEN AIRPORT EBLVD & BEVIER
SETWEEN MEIZCH aND BEVIES RDS
WEZT 0OF MEISCH ROAD
BETWEEN RR AND 3RD STREET
BETWEEN ZRD AND 2ND £TREETS




advanced Interconnected Channel & Pond Routing (adICPR Ver 1.31)
Copyright 1989-1990, Streamline Technoclogies, Inc.

MILL CREEK - 25YR/2Z4HR STORM
10/24/1951

BASIN MAME 1200
NODE NAME 1200
UNIT HYDROGRAPH GAMMA
FEAKING FALTOR 242,
RAINFALL FILE SCSIII
RAIN AMOUNT (in) 8.0
STORM DURATION (hrs) 24 .00
AREA {&C) E4.CO
CURVE NUMBER 78.00
DCIa (%) .00
TC (mins} 56 .00
LAG TIME (hrs) .00
BASIN STATUS ONSITE

SASIN OMY (cfs) TMX {hrsl V0L
1zZ00 . 1z4.C2 iz2.57

Ci DERNCH 524.33 13412

EVENT - PRE COND {PREZ524}

CLDBRNCH
1400

GAaMMA
3482,

SCSIII
8,860
24 .00

308 .50
854 00
Reln)
120.00
00
ONSITE

{In} NCOTES
.94 ZESIN JUST S0UTH OF 187 &TREET
&£.67 ARTIFICAL BaSIN REPRES CLOUD BRANCH




MILL CREEK DRAINAGE BASIN:
25-YEAR/24-HOUR STORM EVENT - -

RUNOFF HYDROGRAPH

PN T el 1 =% = =2 10| T
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advznced Interconnected Channel & Pond Routing {adICPR Ver 1.313

Copyright 1989-19%0, Streamline Technologles,

In

.

MILL CREEK-25YR/Z4HR ON 25/6 IMPROVS-POST-MED POND-( 25242564 )

10/24/1991
BASIN NAME 100
NODE NAME 100
UNIT HYDROGRAPH GAMMA
PEAKING FACTOR 342,
RAINFALL FILE SCSITT
RAIN AMOUNT (in) 2.60
STORM DURATION (hres) 24 .00
AREA {(ac) 30 .50
CURVE NUMBER &8 DO
DCIa (%) Nele]
TC (mins) &5 .00
LaG TIME (hrs) Kol
BASIN STATUS OMNSITE
BASIN QMX {efs) TMX {hrs) VoL

100 48,14 12.71

105 58,77 12.59

200 125 .35 12.47

210 108.20 12.47

220 217 .19 12 .52
BEASIN NAME 300
NODE NAME 201
UNIT HYDROGRAPH GAMMA
PEAKING FACTOR 342 .
RAINFALL FIL SCSIII
RAIN &MOUNT (in) B.&0
STORM DURATION {hrs) 4._00
eREa (ac) 21.99
CURVE NUMBER 77 .00
DI (%) ele)
TC {min=) 17 .00
LaG TIME (hrs) ele)
BASIN STATUS ONSTIT
BASIN QMY {(cf=s) TMX {hrs) oL

300 G413 12 .24

400 161 .49 13.00

410 29,51 12.327

420 90,71 12,33

500 57 .53 12.32

105 200
100 220
GAMMA GAMMA GA
342. 342. 3
$CSITI SCSITI 5Cs
8._60 8.60 8
24°.00 24 .00 24
24 .50 53.10 46
59,00 73.00 7z
e .00
55.00 46,00 46
.00 .00
ONSITE ONSITE ONS
(in) NOTES
4,26 BASIN SOUTH OF Z5TH,
2,86 BASIN SOUTH OF 25T,
5.34 BASIN NORTH OF 25TH,
5.22 BASIN NORTH OF 25TH,
5_10 COUNTRY CLUS MAaNQOR
aoo £10
300 301
GAMMA GAMMA GA
342, 342 3
SCSITI 50517 SCS
& .60 8.60 8
24,00 24,00 24
108 .00 25,00 31
73.00 &7 .00 &7
.00 .00
20 .00 22.00 25
.00 .00
ONSITE GNSITE ONE
{in) NOTES
£.83 GOLDSBORG SCMOOL AREA
5 .25 LARGE RETENTION TRACT
4,62 BASIN BETUEEN 18TH &
4.62 BASIN SETWETN 147TH &
4.86 BASIN BETWEEN 13TH &

210
210

MMA
42.

II1
&0
R ele)

90
ale)
o0
sl
R els]

I

EADST
WEST
WEST
LEST

420
301

MMA
42 .

ITX
L0
.00

el
00
00
e le)
.00
ITE

220
108

GAMMA
242,

SCSII1
g8.80
24,00

2.40
SO0
L0
el
00
ONSITE

~ D
o

43

oF DITCH
OF DITCH
OF DITCH
OF DITCH

500
30z

GaMMA
242 .

SCSITT
B.&0
24 .00

is
&2

cle
Q0
.00
el
e
ONSITE

24

SOUTH OF 13TH
18TH STREETS

i1eTH

STREETS

14TH STREETS




- e -

e Bye . 000000 T TR

hduanced Interconnected Chan
Copyright 1989-1990,
10/24/1991
BASIN NAME £10
NODE NAME 401
UNIT HYDROGRAPH GAMMA
PEAKING FACTOR 242 .
RAINFALL FILE SCSIIT
R&IN AMOUNT (in) B.&60
STORM DURATIDM {hrs) 24,00
BREA faﬁ} =2 .50
CURVE NUMEBER £% OO
ocia (%3 el
TC ({mins )} 27 .00
Las TIME (hrs? 00
BASIN STATUS ONSITE
SAcIN oMY {ofs) TMY (hrs) VoL
&10 55 5 12,320
25 36 .00 12.33
&50 L79.11 12.50
620 164,05 12 .44
706 25 _S2 17.Z1
BASIN NAME 710
NODE NAME 610
UNIT HYDROGRAPH GAaMMA
PEAKING FACTOR 342,
RAINFALL FILE SCSIII
RAIN AMOUNT (in) 8.60
STORM DURATION {hrs) z4 .00
ARE&A {ac] 37 .00
CURVE NUMBER &7 .00
DCIa (%) Eele)
TC {mins?} ZE.QC
Lag TIME (hrs) Mol
BRSIN STATUS ONSITE
BASIN QMX (cfs) TMX (hrs) VoL
710 101.91 12.32
810 €0 .23 12.37
820 153 .05 12 .55
830 83.22 12.37
@ £840 TE L B4 12 .27

nel &

SLreaml ne Tec

S

0

{in)
& S&
£ ,B5
4 &2
5.35

T e wrim

=

a

in}
A2
22
22
22
B

Beogn 0 (r Ie o

P nd Rou {adICPR Ver 1.31)

GglES, Inc.

625
410

GAMMA
342.

C5Ill
8.60
24 .00

-

7

L0
.00
00
25.00

.00
NSITE

(e

NOTES
BASIN
BASIN
BASIN
BASIN

£Z BAGBIM

210
14

GAMMa
342,

CsIlz
B8.60
24 .00

29
72

S0
.00
00
2% .00

LO0
NSTITE

MOTES
BASIN

EAST SIDE OF
WEST SIDE

BasIN
BASIN

MILL CREEK-25YR/24HR ON 25/& IMPROVS-POST-MED POND-{ 25242564 )

&30 &20 700
410 403 &£10
EAMMA EAMMA GAMMA
342. 342 . 382.
SC5ITI SCeIlI 5CSIII
8.60 3.60 B.&0
24.00 24 .00 24.00
ZB.30 55.80 160G
£7 .00 FZ.00 &7 .00
ale) L0 Rew)

45 .00 40,00 2¢ .00
20 -0 D0
ONSITE ONSITE ONSITE
BETWEEN 117TH & 137TH STRZITS

NCORTH OF CROOMS SCH OF CHOICE
SOUTH OF CROOMS SCH OF CHOICE
BETUWEEN 117W & B8TH STREETS

EETWEEN $TH & 77TH STREET

£20 230 840
514 615 616
GAMMA GAMMA GAMMA
342, 342, 342 .
SCSIII SCSIII SCSITI
8.60 8.50 8.40
24 .00 24,00 24.00
74 .50 27 .30 30.80
72.00 72.00 56.00
.00 .00 .00
S5.00 29 .00 22.00
.00 .00 o0
ONSITE ONSITE ONSITE

BETWEEN MUCRACKEN & 97TH ST
LOCKHART AREA

OF LOCKHART & W OF AIRFRT
WEST OF AIRPORT BLVD

JUST NORTH OF SMITH CANAL




advanced Interconnected Channel & Pond Routing (adICPR Ver 1.31)
Copyright 1989-1%90, Streamline Technologies, Inc.

MILL CREEK-25YR/24HR ON 25/6 IMPROVS-POST-MED POND-{2524256A)

10/24/19%51
BASIN NAME &40
MODE NAME &£19
UNIT HYDROGRAPH EAMME
PEAKING FACTOR 342,
rAINFALL FILE S§CSIII
RATN AMOUNT (in) .60
STORM DURATION {(hrs) 24,00
AREs {zo FE.ED
CURVE NUMBER ri-Evle
OCIs (%) .00
TC {mins) R4 _OC
LAS TIME (hre) .00
BeSIN STaTUS OMSITE
Banik SM¥ {ofs) TMX {hrs) vOL
&0 i3% .75 12 .40
30 57 .87 i2.21
S14 BS_75 12.2%
TZ21 114 .58 12.24
=20 e Bic) 12,50
DaSIN NSME SEC
NODE NAME £E5
UNIT HYDROGRAPH G
PEAKING FACTOR 4z,
RAINFALL FILE SLSIII
RAIN AMOUNT {in} &.60
STORM DURSTION (hrs) 24 .00
ARER (&c) A5 0D
CURVE NUMBER 55,08
DCIa (%) .00
TC {mins) 2500
Las TIME {hrs) els]
BARASIN STATUS ONSITE
BASIN QMY (ocfs) TMX (hrs)  vOL
G&D 162,50 12.45
SED 107 &7 17 80
SE0 102 .53 12.3¢
1000 160 .12 12.41
1100 as 02 12 .51

LU G B LB

30
&20

GAMMA
342 .

SCSIIl
5.60
24 .00

10,30
3o .0
00
00
.00
ONSITE

g

MOTES
EAZIN
BASTN
BASIN
BASIN
ERZIN

pabn

.
kr e B) e o)

O R O

E1-1e
£27

GAMMA
342.

5CSIII
g.&0
24 .00

5680
£4 .00
e )
45.00
OO
ONSITE

MOTES
BASIN
BASIN
BASTN
BASIM
BRSIM

.35
ET
.91
&2
&2

S10 g21 F20
622 &22 624
GAMMA GAMHA GAMMA
342, 342, 342,
SCSIIT SCSIXT 5CSIII
.60 &.580 £.60
24 .00 24 .00 24 .00
321 .50 24 .40 58.4¢
ey 845 .00 7L.00
0 N elv; Nle)
32.00 12,00 53.00
00 00 -20
OMSITE ONSITE ONSITE
& Sl ROAD AND LBTH STREZT
& 2TH 5T & RR NfaR MILL CREER
@ RR YARD AREA WEST OF CREEK
8 RR YARD, W OF PERSIMMON &VE
NORTH CF HMCCREACKEN ROAD AREM
FEQ 1000 1100
&£28 700 &500
GAMMA GaMMA S~MMA
342 . 342, 42,
SCSIII SCEITIX SCEITI
B.&0 5.&0 8.&60
24 .00 24.00 24 .00
&2 .20 £9 .50 23.00
61.00 &7 .00 &7 .00
Rele O LoD
48 .00 35,00 26 .00
00 -00 .00
ONSITE ONSITE ONSITE
BETWEEN AIRPORT BLYD & BIVIER
BETREEMN MEISCH anbD SEVIER rRDS
WEST OF MEISCH ROAD
BETWEEN RR AND 3RD STREET

BETWEEN 3RD AND ZND STREETE




Advanced Interconnected Chanmel & I;;-nd Raut;n? [adICPR ver 1.31)
Coprright 198%9-19%90, Streamline Technelodies, Inc.

MILL CREEK-25YR/Z4HR ON 25/6 IMPROVS-POST-MED POND-{ 2524256A)
\ 10/24/719%1
BaSIN NAME 1200 CLDBRNCH
NODE NAME 200 1000
UNIT HYDROGRAPH GAMMA GAMMA
PEAKING FACTOR 242, 242 .
RAINFALL FILE SCSIII SCSIII
RAIN AMOUNT {in) 8,60 8 .80
STORM CURATION {hrs) 24,00 24,00
ARZA {ac) . 54 .00 306.50
CURVE NWUMBER 50.00. 86 00
DCIa (%2 Nals 0D
TC {mins) E& .00 100.00
LA TIME (hre) .00 .00
BASIN STATUS ONSITE ONSITE
BASTN OMX {cfe) T™™MX (hrs) vOL (in) NOTES
i2C0 iZ8.65 | 1z .87 £.18 BASIN JUST S5DUTH OF 18T STREET
CLDBRNCH 529 .78 13,11 5.92 ARTIFICIAL BASIN REP. CLOUD BRANCH




APPENDIX 3

CLOUD BRANCH DRAINAGE BASIN:
25-YEAR/6-HOUR STORM EVENT
RUNOFF HYDROGRAPHS




BR D E BASIN:

25-YEAR/6-HOUR STORM EVENT

RUNOFF HYDROGRAPH




Advanced Interconnected Channel & Pond Routing (ngCPH Ver 1,313
Copyright 1989-19%90, Streamline Technologies. Inc.

CLOUD BRANCH — Z5YR/6HR STORM EVENT — PRE CONDITION (234PRE3)}

10/24/1991

RASIN NAME -
NODE NAME

UNIT HYDROGRA&PH
PEAKING FACTOR

RAINFALL FILE
RAIN AMOUNT (in)
STORM DURATICH (hrg)

AREA (ac)
CURVE NUMBER
DCIa (%3

T8 (mins)

Lag TIME (hrs)
BASIN STATUS

100
10

EaMMA
S4Z.

RaINZ25-5
.00
& .00

00
ele
.00
.00

G0
ONEITE

LAt o
W Cr

11

EaSIN QMK [ofs) TMX (hrs)y  VOL

100 1z3.18
200 g.451
=00 4.4%
310 Zi.z28
400 10.7¢
BASINMN NAME
NODE NeME
UNIT AYDROGRAPH
FERKING rAlTCR

RAINFALL FILE
RAIN AMOUNT {(in)
STORM DURATION (hvs)

aRES {=2c)
CLURVE MNUMZE=R
DCIa (%)

TC {mins)

LaG TIME (hrs
BASTN STATUS

SASIN QMY (cfs) THMY (hrs)

=00 22 .08
&G0 14,42
FO0 53,17
200 g B
FO0 4.0

z
2
2
2
2

L I RPN

.71
B2
.57
&7
&B

500
STORAGEL

GaMMA
34z,

RAINZE-S
©.0D
£.00

448,00
57.00
00
38.00
00
ONSITE

VOL
.87
s
cinl
1)

- A
P

(

Y

[ NPT

HORY L) s e

200
z0

GAMMA
342.

REINZE-&
6.00
&.00

12.0G
el
L0
sl
.00
OMNSITE

NOTES
BAREIN
BASIN
ERSIN
BASIN
BASIN

in)
.5
.36
Y.
.44
B3

&00
STORAGEZ

SAMMA
342,

RATNZE-S
&.00
&.00

27 .00
58,00
L0
S5&.00
00
OMSITE

MNOTES
SASIN
BaSIN

L=
BHI-I'-I-

BAaZIM
BALIM

[

.bi-.!':»"tﬂﬂ‘:l
(DU L B v Y R LA

300
40

GAaMMA
342,

RAINZS-6
4,00
&£.00

5.00
E4 .00
L0

= e

00
ONSITE

ETWN 18TH &

BETHEEN
BETWEEN
BETWEEN
EBETWEEN

700
STORAGEZ

asMMA
342,

RAINZE-S
& D0
&.00

ele)
0D
ele)
els.
ale]
DHNEITE

3

GAM
=24

RAIMZEDS

LA

LU
= I

-
=2

-

ONSI

g ——
A

10 400
&0 STORAGE]
MA GAMMA
2. 342,
=& RAINZS-&
.00 &.00
wle] &.00
el 12000
ele s=2.00
.00 Nele)
o0 28.00
Qo .00
T ONSITE
. SLM & MAELE

24TH BT & ZEND STREET
Z2MND ST AND 20TH 5T

ZZNU & 24TH ST ES-WEST
Z0TH AND 19TH STREETS

8
STORAR

SaM
24

RAINZE
&
&,

=& .
&5.
36.

GNET

0o o0
E3 STORAGES
M& GAMMA
2. 342,
-4 RAINZ25-&
o0 & .00
00 & .00
o0 £ .40
$ 4 E4.00
Q0 00
oo 25 .00
o0 SO0
TE ONSITE

BETWEEN 13TH AND 1&6TH STREETS

SETWEEN
AROUND
WEST OF
BETWIEN

1&6TH A&ND

SalF
18TH AND

TE&TH

SaNFORD MIDDL

L) -
J.E'll-_*

STREETS
sSCH AaREA

MIDDLE =lH &REA

STREETS
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( adICPR Ver 1.31)
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CLOUD BRAMCH — Z5YR/6HR STORM EVENT — PRE CONDITION { 256PRE3)

10/24/1991

BASIN NAME
NODE NAME

UNIT HYDROGRAPH
PEAKING FACTOR

RAINFALL FILE
RAIN AMOUNT {in}

STORM DURATION {hrs)

ares {aoy
CURVE NUMSER
DCIA (%2

TC {mins)

LAE TIME {hvs)
SASIMN £TATUS

SASIN oMX {cfs}
1000 253.18
1100 36 .54
1200 7 .56
1300 55.3%
1400 25 .01

SHSIN NAaME
NMODE NAME

UNIT HYDROGRAFH
FPEAKING FACTOR

RaEINFALL FILE
EATN AMOUNT {in)

STORM DURATION { hrs)

AREA {ac)
CURVE NUMBER
NCIA (%)

TC {mins)

taG TIME [(his)
SeSIN STAaTUS

BASIN @MX (cfs)

1500 22.75
1500 42 7z
1700 &0 .82
iado 2% .21
MILLCRK ggs .77

TMX (h

03 ) T By B

SEARUE NN Ve

1000
STORAGES

GAMMA
242,

RAINZE-L
&.00
&.20

=25
&35

ele
-0
L0
.00
eles

CHSITE

a1

1500
130

GAMMA
282,

RAINZS-6
&.00
&.00

25
S6

.30
.00
.00
.00
.60
ONSITE

21

sy WVOL
&1
.27
-
.58

93

[ B o T OV

1100 1200 1200 1400
100 115 1301 1401
GAMMA GAMMA GAMMA GEMMA
342, 342. 342, 342 .
RAIN2G-6 RAINZ5-& RAIN25-6 RAIN25-6
6.00 6.00 &.00 6.00
6.00 5.00 5.00 6.00
13.30 g.80 9E.00  105.00
§3.00 55.00 57.00 64 .00
.00 .00 .00 .00
24.00 22.00 4%.00 86 .00
.00 .00 .00 .00
ONSITE  ONSITE  ONSITE  ONSITE
in) NCTES
.32 BASIN BETWEEN 14TH AND i37TH STREETS
08 BASIN BETWEEN 13TH AND 12TH STREETS
.51 EASIN BETWEEN 12TH &ND 11TH STREETS
.67 BASIN E OF FRENCH, S OF RR-TO PARK
24 BASIN £ OF FREWCH, N OF RR, 70 PARK
1609 1700 1800  MILLCRK
150 170 190 210
GAMMA EAMMA GAMMA GAMMA
242, 342 342 . 342,
RAINZE-6 RAINZS-6 RAINZS-6 RAINZS-6
6.00 5.00 6.00 6.00
.00 6.00 6.00 6.00
42.00 47,00 23.00  1392.00
62 .00 65.00 61.00 66.00
.00 .00 .00 00
43.00 27 .00 12.00 104,00
.00 .00 00 .00
ONSITE  ONSITE  ONSITE  ONSITE
in) NOTES
.5% BASIN BETWEEN 10TH AND STH STREETS
68 BACIN PETWEEN STH ST aND SCL RR
.35 BACIN BETWEEN SCL RR AND 3RD STREET
.00 BASIN BETWEEN 3RD AND 15T STREETS
.36 ARTIFICAL HYD REPRESENTING MILL CRK




CLOUD BRANCH DRAINAGE BASIN:
25-YEAR/6-HOUR STORM EVENT

RUNOFF HYDROGRAPH

FOST-CONDITION




advanced LteLREnIERLeYsSBanee} ohnTIRE FRURRBIHILSPE LS 1-31)

CLOUD BRANCH - 25YR/6HR STORM EVENT -~ POST COND - Z25&F0STS

200
10

GAMMA
342,

RAINZ5S—4
6.00
6,00

12.00
35.00
Nev
20,00
.20
ONSITE

in) NOTES
.58 BasIN
.52 BRSIN
50 BEASIN
&0 BASIN
.00 BASIN

(NSNS N e

&00
LTORAGEZ

GAMMA
342,

RaINZ5—5
&,00
&.00

27 .00
58.00
.00
52.00
.00
ONSITE

{in) NOTES

300 400

a0 40 STORAGEL
GAaMMA GAMMA GAaMMA
342, F42. 342.
RAINZE-& RAINZE-& RAINZS-&
&,.00 &.00 & .00
&.00 &.00 &£.00
5.00 32.00 12.00

R& 00 LSRR 4 £1.00
Nele 00 Rl
15.00 =5.00 28.00
.00 00 Rele)
ONSITE ONSITE ONSITE
BTWN 1BTH & 207H, ELM & MAPLE

BETWEEN 2Z4TH & 22ND STREET

BETWEEN 22MD &
BETWEEM ZZ2ND &
BETWEEN 20TH &

310

20TH STHREET
Z4TH ST*5-WEST
isTH STREETS

1370771991
BASIN MAME 100
NODE NAME 10
UNIT HYDROGRAPH GAaMMAa
PEAKING FACTOR 470
RAINFalLL FILE RAINZE-&
RAIN AMOUNT (in) &.00
STORM DURATION (hrs) & Q0
ARES (2c) =Tl o]
CURVE NUMEER 71,00
DeTa (%D ey
TC {mins) 33,00
LA TIME (hrs) e
BaASIN STATUS ONSITE
BasIMN OMX (cfs) TMX (hrs) oL

ioo i1ze .41 2.71

200 S, 90 .62

=200 ‘5.22 2.57

310 25 .02 2.&7

400 12.20 2.58
SASIN NAME 500
NODE NAaME STORAGE]L
UNIT HYDRGERaPH SAMME
PEAKING FACTOR 347,
SeINFALL FILE R&INZE-%
RaIN AMOUNT (in) & .00
STORM DUSATION [ hrs) & . D0
AREA (ac) 44 .00
CURVE NUMBER 59 .00
DCIa (%) Mals
T (mins) &8 .00
LaG TIME (hrs) Nvls
BASIN STATUS OMSITE
BacIN oMX (cfs) TMX (hrs) VoL

500 33,12 2 .87

&00 1£.22 2.17

o0 24 .F1 2.5l

SO0 Z1l.14 .72

F00 4 &7 Z.74

B4
73
.68
.53
.5

R G e

BASINM
BASIN
BASIN
EASIN
BASIN

700 8OO o0
STORAGE3 STORAGE3 STORAGLS
EAMMA GAMMA EAMMA
42 242, 342,
RAINZ25—& RAINZS-~& RAINZ5S—-&
6. 00 £.00 & .00
&.00 5 .00 £.00
23.00 Z6 .00 &.40
75.00 &7 .00 56 .00
L0 00 e le)
25.00 35,060 22 .00
00 00 .00
ONSTITE ONSITE ONSITE
BETWEEN 19TH aAND 16TH STREETS

BETWEEN 1&6TH AND 14TH STREETS
ARCUND SANFORD MIDDL SCH AREA
WEST OF SaNF MIDDLE SCH ARES
BETWEEN 14TH AND 1i5TH STREXTS




@

O

Advanced Interconnected Channel & Pond Routing (ngCPH Ver 1.310
Copyright 1989-1%990, Streamline Technologies, Inc.

CLOUD BRANCH - 2BYR/&HR STORM EVENT - POST COND - 25&6P0OSTS

1170771991
BASIN HNA&ME 1000
NODE NAME 100
UNIT HYDROGRAPH GaMMA
PEAKING FACTOR 3482,
RAEINFALL FILE RBRINZS~&
RA&IN aMOUNT (in) & .00
STORM DURATION [hrs) & .00
aREA (&) 25.00
CURVE NJIMBER &7 .00
DCIA (%) 4l
TC (mins) 41 .00
Lag TIME {hrs) L 00
SRETHN STATUS ONSITE
BASIN QMY {cfs) T {ihre) woL
1000 27 .73 2.82
1100 27 .69 2 .56
L1200 .87 Z .64
1300 &2 &2 2.05
1400 74 27 3.53
BASIN NAME 1550
NODE HNaME iz0
UNIT HYDROGRARS GAMMA
FPEAKING FaCTOR 242,
ReinNFall FILE RAINZE-6
RAIN AMOUNT {(in) &£.00
STORM DURATION (hr=s) &,00
aREA (ac) 25 .30
CURYE NJIMBER 58.00
bcia (%) .00
TC {mins)} Z1.00
LAG TIME (hrs) Eels]
BASIN STaATUS ONSITE
BASIN QoMY {(cfs) THX {hre) WVOL
1500 26 .20 2.81
1600 545,13 Z.87
1700 &7 .15 2 .64
1800 2 .65 2.58
MILLCRK gEe 73 2,92

[ L SIS B

1100 1200 1200 1400
100 110 1301 1401
GatMMa SAMMA GAMMS GAMMA
342, B2 . 342 . 342 .
RAINZS«6 RPAINZE-& RAINZE-& RAINZE-6
6,00 £.00 £.00  6.0C
& .00 & .00 & .00 & .00
13.30 9.80 5 G0 105 00
84 .00 57 .00 £%.00 &6 .00
.00 .00 GO .00
24 .00 2z .00 49 .00 86 .00
.00 .00 .00 .00
ONSITE ONSITE ONSITE ONSITE
in] NOTES
50 BASIN BETWEEN 14TH anND 13TH $TREETS
.19 BASIN BETWEEN 13TH AND 12TH STREETS
.67 BASIN BETWEEN 12TH AND 11TH $TREETS
.84 BASIN E OF FRENCH. §© OF RR-T0 PARK
.41 BASIN E OF FRENCH, N OF RR, TO PaRrK
1600 1740 1860  MILLCRK
150 170 160 210
SAMMA GAMMA GAMMA GAMMS
342 . 342 . 362, 342,
RAINZS—-4 RAINZE-6 RAIN25-& RAINZE-6
& .00 & .00 & .00 & .00
& .00 &.00 & .00 & .00
42 00 47 .00 23.00  1392_.00
71.00 &7 .00 &3 .00 56 .00
.00 .00 .00 .00
453 .00 27 .00 19 .00 104 .00
.00 .00 .00 LoD
ONSITE ONSIT ONSITE ONSITE
in) NOTES
.75 8aSIN BETWEEN 10TH aND 8TH STREETS
.87 EB4ASIN BETWEEN STH ST aND SCL RR
.E2 BaSIN BETWEEN SCL RR AND 3RD STREET
.13 BASIN BETWEEN 3RD ANMD 15T STREETS
.36 ARTIFICAEL HYD REPRESENTING MILL CRK




APPENDIX 4

CLOUD BRANCH DRAINAGE BASIN:
25-YEAR/24-HOUR STORM EVENT

RUNCFF HYDROGRAPHS




CLOUD BRANCH DRAINAGE BASIN:
25-YEAR/24-HOUR STORM EVENT
RUNOFF HYDROGRAPH

PRE-CONDITTION




(:D

tdvanced Interconnected Channel & Pond Routing {?dICPR Yer 1.31)
CopyTight 1989-1990, Streamline Technologies., Inc.

CLOUD BRANCH- 25YR/24HR STORM EVENT «~ PRE COND (2524PRE)

10/24/1991
BASIN NAME 100
NODE NAME 10
UNIT HYDROGRAPH EAMMA
PEAKING FACTOR 342,
ROINFALL FILE SCEITI
RAIN AMOUNT (in) g.60
STORM DURATION (hrs) 24 .00
BREs [ac) =Te R e s
CURVE NUMBER &9, 00
DCTIa (%) L G0
TC {mins} .00
LaG TIME (hkrs) .00
BASIN STATUS DNEITE
Ea5IN GMX (efs) TMX {hrs) VOL

100 Z3R.12 1ELEG

200 24 3% 12 .21

300 11.97 12.27

210 60 _ 45 12.23

AD0 25 .81 17 .38
BASIN NAME - 500
NODE NaME STORAGEL
UNIT HYDROGRAPH SAMMA
PEAKING FaCTOR 42,
RAINFALL FILE SCSIIT
RaTN aAMOUNT {(in) B.450
STORM DURATION {hra) 24 .00
ARER {8 L8 00
CURVE NUMBER 57 .00
DCIA (%) .00
T [(mins) 38 .00
Lag TIME (krs) Nalel
BASIN STATUS ONSITE
BASIN OMX {(cfs) TMX {hrs) VOL

500 72 _.G8 12.50

£O0 250G 12.60

70O 85 .27 12 .33

200 8 &8 12,40

SO0 11 .33 12 .38

4,56

s

=00
20

GAMMA
342.

C5III
8.60
24 00

12.00
52.00
.00
Z0.00
=00

ONSITE
{in)

2.97
3.09

3.09

2.&7

NOTES
EaASIN
B&SIN
BASIN
BASIN
BASIN

£00

STORAGEZ

5

g

GAMMA
222,

CsIII
B5.60
24 .00

27 .00
56 .00
20
L0
el
NGITE

52

NOTEES
Ba&SIN
BASTN
BASIN
BASIN
BASIN

200 310 400

40 40 STORAGEL
EAMMA EAMMA GAMMA
342, 342. 342,
SCS5111 SCSILL SCSIII
2.60 2.40 8.60
24 .00 24 .00 26 .00
E.QO 32.00 12.00
52 .00 34 .00 83,00
Nsly 00 00
is.00 23.00 28.00
Nelv .00 Rels)
ONSITE CNETITE ONSITE
BTWN 18TH & 207H, EL™M & MAFLE

BETWEEN =24TH 5T
BETWEEN 22ND &7 AND 207TH ST

EETWEEN 22ZND & 24TH ST S-WEST
BETWEEN Z0TH AND 19TH STREETS

& Z2ND STREET

700 SO0 00
STORAREEZ STORAGEZ STORAGERZ
GAMMA GAMMA GAMMA
342 82, 342,
5CSITI SCSIIX SCSITI
B.&0 B.80 8.60
24 .00 24 .00 24 .00
23.00 26,00 640
78.00 £5.00 54,00
00 Nely pels
25.00 36 .00 28.00
00 .00 00
ONSITE ONSITE ONSITE

BETWEEN 12TH AND 16TH STREETS
BETUWEEN 1&TH AND 147TH STREETS
AROUND SANFORD MIDDL SCH AREA
WEST OF SAanNF MIDDLE SCH AREA

BETWEEN 147TH AN 15TH STREETS




O

Advanced Intereconnected Chanmel & Pond Routing (§dICPR Vver 1.31)
Copyright 198%-19%0, Streamline Technologies, Inc.

CLOUD BRANCH- 25YR/Z4HR STORM EVENT — PRE COND (2524PRE ;

10/24/1951
BASIN NAME 1000
NODE NAME STORABES
UNIT HYDROGRAPH GAMMA
PEAKING FACTOR c¥-3r )
RAINFALL FILE SCSITI
RAIN AMOUNT (In) 8.60
STORM DURATIGON (hrs’ 24 .00
ARER {ac) 25.00
CURVE MUMBER &5 .00
DoIa (%) ele)
TC (mins) 41.00
LAG TIME {hrs)} ale)
SAREIN STATUS ONSITE
BASIN QMY {(cfs) TMx (hrs) VoL

1000 51.85 12 .48

1100 5& _4% iz.z2

1200 20.58 12.32

1300 133.18 12 .63

1400 127 .52 132.00
BASIN NAME 1800
MODE NaME 130
UNIT HYDROGRAFPH GaMMs
PEAKING FACTOR 3AZ
RAINFaLL FILE SCSITX
BAIN AMOUNT {in) 2._60
STORM DURATION (hrs) 24,00
aREa {ac) 26 .30
CURVE NUMBER 54,00
DCIA (%) L00
TC {mins) =100
Laiz TIME {hrs) .00
BASIN STaTUS ONSITE
BASIN @MX (ecfe) TMX (hre) WOL

1300 58.98 12.32
1600 S4.07 12052
17006 125.24 12.36
1200 . E5.T0 12.2%
MILLCRK L7 .22 12 .88

.
I al e

TR

f= 4 W ¢ I

{
Z
4
ﬁ_
3
il

L

1160
100

GAMMA

s

O
n)

.3E
55
WZ0
43
26

$

0

-

JEL

20

343

L5111
2.580
24 .00

13.30
£3.00
elel
24 .00
.00
NSITE

NOTES
BEAZIN
BASIN
BASIN
BASIN
BASIN

1400
150

EAMMA
42 .

CSIII
8.50
Z24 .00

42.00
£2.00
.00
43 .00
00
NSITE

in) NOTES
L2
-Bo
-39

EASIM
BASIN
BAZIN
EASIM

ARTIFEZ

1200
115

GAMMA
342,

SCSITL
8.580
24 .00

3
55

.80
00
OO
22.00
Q0

ONSITE

SETHEEN
BETUWEEN
BETWZEN
E OF FRE
E OF FRE

1700
170

SAMMA
282,

SCEIII
2.60
24 .0C

47 .00
£5 .00
Rele]
o0
.00
ONSITE

27

BETWEEN
BETUWEEN
BETWEEN
BETWEEN
cAaL HYD

1300 1400
1301 1401
GAMMA GAMMA
342, 42 .
SCSITI SCSITI
8 .60 8.60
24 .00 24.00
25,00 105.00
£7 .00 64 .00
.00 .00
4%.00 86 .00
.00 .00
ONSITE ONSIT
1474 AND 13TH STREETS
13TH AND 12TH STREETS
12TH AND 11TH STREETS
NCH, S OF RR-TO PaRK
NCH, N OF RR, TC PARK
1800  MILLCRK
150 210
GAMMA BAMMA
342, 342,
SCSITI SCSIII
8.50 8.60
24 .00 24 .00
23.00  13%2.00
61 .GO 68 .50
ale 00
i9.00 80,50
.00 .00
ONSITE ONSITE
1G6TH AND 8TH S$TREETS

BTH €7 &ND SCL RR
SCL RRrR AND 3RO STREET
ZRD AND 1£T STREETE

REPRESENTING MILL CRE




CLOUD BRANCH DRAINAGE BASIN:
25-YEAR/24-HOUR STORM EVENT
RUNOFF HYDROGRAPH




@ MILLCER

Copyright 1989-1990, Streamline Technoleogies., Inc.

e LR b e, b L L LR i aed e rmn cadama Er R m R s

advanced Interconnected Channel & Pond Routing {adICPR ver 1.31}

1400
1401

GAMMA
242,

SCSIII
8.60
24 .00

105 .00
&6 .00
00
86 .00
00
ONSITE

STREETS

TLLLCRK
210

EAMMA
242,

SCSIII
8.0
24 .60

252 .00
56 .00
G0
100.00
00
ONSITE

TREETS
RR

REETS
ILL CRE

Gé$ CLOUD BRANCH-ZS5YR/24HR STORM ON 25786 IMPROVS-POST-ZL24AFSTI
11/15/1991
BASIM NAME 1008 1100 1200 1300
NODE NAME 100 150 110 1301
UNIT HYDROGRAFH GAMMA GAMMA GAMMA GAMMA
PEAKING FACTOR 342, 342. 342, 242 .
RAINFALL FILE SCSITI SCSITI SCSIII SCSIII
RAIN AMOUNT (in) 8_&0 8.60 8.60 &8.60
STORM DURATION (hrs) 24 .00 24 .00 24 .00 2400
AREa (ae) 25.D0 13.320 2.80 @5 .00
CURVE NUMBER &7 .00 g4 .00 57.00 59 .00
BCIa (%) Nele M vls) .00 D0
TC (ming) 41 .00 2&,00 22.00 49 . 00
LAG TIME (hre) A s 1o Wals .00 ale]
BASIN STATUS ONSITE ONSITE ONSITE ONSITE
BASIN GMX (cfs) TMX (br=) «OL (inj NOTES
1000 54 .83 iZ .48 4.62 BASIN BETWEEM 14TH AND 13TH
1160 55 .25 12.27 & .67 BASIN BETWEEN 13TH anNb 12TH STREETS
1200 22,324 12.32 %.43 BASIN BETWEEN 12TH AND 11TH STREETS
1300 143 &3 12 .52 4.67 BASIN E OF FREMCH, § OF RR-TO PARK
1400 135 .27 13.00 4.50 BASIN E OF FRENCH, N OF RR, TO PARK
BASIN NAME i500 1600 1700 1800 M
NODE NAME 120 150 170 190
UNIT HYDROSRAPH GAMMA GAMMA SHAMMA GAMMA
PEAKING FACTOR 342, 342 42, 342
RaINFALL FILE SCSIIT sCSIII - SCeIll SCSIIY
RAIN AMOUNT (in) 260 8.60 8.60 B8.60
STORM DURATION (hrs) 24,00 24,00 =& D0 24 .00
AREA (ac) 26 .30 42 .00 £7 .00 2300 1
CURVE NUMBER B8 _00 71.00 67,00 63 _00
DCIa (%) .00 .00 .00 .00
TC (mins) 21.00 42,00 27 .00 19.00
LaG TIME (hrs) sle] els) L 00 Nale}
BASIN 5TaTus ONSITE ONSITE OMSTITE DMSTITE
BasIN oMX (eofge) TMX (hrs) woL (in) NOTES
1500 62.51 B 2.55 8aSIN BETWEEN 10TH aND 8TH &
1600 98,72 12.52 £.10 BASIN BETWEEN &TH ST aND SCL
1700 132.19 12,36 A.62 BASIN BETWEEN SCL RR AND 3RD STREET
1800 &8.76 12.29 4.15 BASIN DETWEEN 3RD anD 1T &T
113 .19 13,11 3.22 ARTIFICAL HYD REPRESENTING M




Advanced Interconnected Channel & Pond Routing (-?dICPFE ver 1.31)
Copyright 1989-1950, Streamline Technologies., Inc.
CLOUD BRANCH-ZSYR/Z4AHR STORM ON 2576 IMPROVS-POST-Z2L24PST1
@ 1171571991

BASIN MN&SME 100 200 =00 310 400
NODE NaME 10 10 40 40 STORAGEL
UNIT HYDROGRAPH GAaMMA GaMMA GAaMMA GAMMA GaMMa
PEAKING FACTOR a4z, 342, 342, 342 . =4z,
RAINFALL FILE SCSIIT sCsIII SCSIII SCSIIX SCSITI
RAIN AMOUNT (in) B8.60 8.60 8.60 8.50 8.60
STORM DURATION (hrs) 24,00 24.00 24 .00 24 Q0 24 .00
AREA {(=2e) o0 _00 12.00 5.00 22.00 12 .00
CLRVE NUMBER 71.00 55,00 CE.DO BE& ., Q0 61 .00
DCIs (%) L0 .00 els e © .00
TC {mins) 23.00 20,00 iE.00 25 .00 28 .00
Las TIME (hrs)} als) M la] LO0 .00 .00
ZaSIN STATUS ONSITE ONSITE - ONSITE ONSITE ONZITE
BEASIN OMX {cfs) TMX {hrs) WVOL {in) NDTES

100 249 .25 12 .39 5.10 BasIN STWN 18TH & ZOTH., ELM & MAPLE

200 Z& 47 1z2.31 3.20 BASIN BETWEEN 24TH & 22ND STREET

200 S 12.%55 12.27 3.32 BASIN BETWEEN 22ND & 20TH STREET

310 &65.71 12,33 3.32 BASIN BETWEEMN 2ZND & Z24TH ST S-WEST

400 27 .61 12.38 2.91 BasSIN BETWEEN 20TH & 19TW™ €TREETS
BASIN NAME 500 &D0 700 S0 900 |
NODE NaME STORAGEL STORAGEEZ STORAGEZ STORAGET STORAGEZR
UNIT HYDROGRA&PH CaMMA, GAMMA GAMMA GaMMaA GAMMA
PEAKING FALTOR 342, 342, 34z, 342. 342,
REINFALL FILE SCSIIT SCSTIIT SCSITI SCSITT SCSITI
RAIMN aMOUNT (in) B.60 B8.60 B.80 8.80 B.&D
STORM DURATION {hrel 24 .00 Z4 .00 24 .00 24 .00 24 .00
AREA (ac) 44 .00 27 .00 23.00 26 .00 G. 40
CURVE NUMBER 59 _00 55.00 7200 &7 .00 S8 .00
DEIp (%) 00 L0 .00 00 .00
TC {mins) 38 _00 52.00 25.00 35 .00 ZB.00
LAaG TIME (hrs) .60 .00 .00 .00 .00
BaSIN STaTus ONSITE ONSITE ONSITE DONSITE ONSITE
BASIN aMX (cfs) THX (hrs) wOL (in) NOTES

500 78 .67 iz_41 2.7 BASIN BETWEEN 19TH aND 1&TH STREETS

SO0 37 .99 12.60 Z.55 BASIN BETWEEN 1ATH aAND 14TH STREETS

700 gs .81 i2.28 6.07 BASIMN ARDUND SANFORD MIDDL 56H AREA

S00 e2.08 12,40 4 _£2 BASIN WEST OF SANF MIDDLE SCH ARER

SO0 12.312 12.38 2.22 BASIMN BETWEEN 14TH AMD 15TH STREETS




APPENDIX §

HYDRAULIC INPUT DATA

MILL CREEK DRAINAGE BASIN:

25-YEAR/6-HOUR STORM EVENT

P



MILL CREEK DRAINAGE BASIN:
25-YEAR/6-HOUR STORM EVENT
G HYDRAULIC INPUT DATA




advanced Interconnected Chamnel & Pond Routing (adICPR Ver 1.313
Copyright 1989-19%0, Streamline Technologlies, Inc.

MILL CREEK - 25YR/6HR STORM EVENT - PRE COND {PREZ56)

{ i 10724 /1991

CONTROL PARAMETERS

STaRT TIME: Nele)
END TIME: &.00
TO TIME SIMULATION THC DRINT INC
{ hours) { secs) {mins)
&L G0 5C =00

RUNDFF FYDROGRAPH FILE: DEFAULT
OFFSITE HYDROGERAPH FILE: DEFAULT
BOUNDARY DATABASE FILE: WONE

NOTE: MILL CREEK-25YR/EHR  ROUTING { PREZ5: )




AovancegopPrEsREISELY55b"3E BnTRE FRERRABT TSP LT 1 -21)

MILL CREEK - Z25YR/6HR STORM EVENT — PRE COND (PREZ2SS)

an 10/24 /1991

NODE NODE INI STAGE X-COOR Y-COOR LENGTH STAGE ARE&/TIME
NAME TYPE  (ft} {ft) (ft) (Fe) (ft) (aeds(hr}
200 ARER 25.130 000 000 000 25,130 430
31.750 2.05¢ |

32 .000 2.510

201 AREA 24 690 LG00 .000 000 24 650 Nelele

: ' 33.000 L0000

300 AREA 24.170 .000 000 .0D0 24 170 .320

31.100 1.1%C

31500 1.300

301 ARES 23.720 L00D 000 .00 23.720 000

B3 000 0080

400 AREA 20.040 LO00 000 LO0D 20,040 290

0. 000 .81l

30 .500 1.3140

£01 AREA 19.760 .DOC 000 000 19.760 L0000

28500 000

550 EREA 17 .000 000 .000 L6000 17 .000 Reyde

27 000 44T

SO0 ARER 10.9%% .DOG 000 000 10.590 290

Z1.950 1,200

22, 500 1.830

&01 AREH 10,300 000 . GO0 000 10.300 . 000

22 .000 000

0z AREA 10.000 .D00 .O00 000 10.000 L050

20.000 .200

603 AREA 9 .6350 000 .000 .0D0 9,650 L1600

. 19.650 720

/00 AREH 18.320 .000 .000 000 15 320 750

26 . 08O 2,940

24 .500 3.280




NODE
NAME

1000

1001

1401

LEMONRDE

220

Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.21)

Copyright 1%¢89~19%90, Streamline Technolegies, Inc.

NODE INI STAGE
(ft)

TYPE

AREA

1-
1h
"
| o

ARCA

ARTA

ARES

—1

IME

AREA

i+

L0

L

(9]

L)

-S00

020

000

.O00

GO0

000

X-COOR
{ft)

000

Neley

000

000

L0000

Relile;

000

Relele)

e vle)

000

Y~COOR
(ft5

000

Meele

Releie

000

000

000

e Lele

000

000

Ralely

LENGTH
(fr)

T T Ui P ——py g g e e e ]

000

000

-0oG

Q00

- 000

000

LODC

000

000

Nelely,

MILL CREEK - Z25YR/6HR STORM EVENT - PRE COND (PREZES )

10/24/1991

STastkE aREA/TIME
{ft) (ac)/(hr}

18.290
27 .000

12.000
19.000

11.130
26 . 000

4. 980
12 .90

-000
eielo]

1.010
3.660

DGO
LO0C

LB00

[}

000
Relele

el
3.00C
& . 000

1.04C
1.250
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10/,24/1991

¥ ?REACH NaME
FROM NODE
TO MODE
RE&ACH TYPE
FLOW DIRECTIONM
TUREBD SWITCH

CULVERT DaTA

sPaN (ind:
Uss INVERT (ft):
ENTRNC LOSS:
COSITION A
CREST EL. {Tt:
RESERVED:
POSITION B
CREST EL. (¥t}
SELTAVED
NGTE:
Y IREACH MNAME
FROM NODE
TO NODE
REACH TYPE

FLOW DIRECTION
TURBD SWITCH

CTULVERT DeTa
spaM (ind:
U/s INVERT { T+ 3
ENTRNG LOSS:
POSITION A& s
CREST EL. (fr):
RESERVED:
POSITION B
CREST L. (f1):
RESERVED:
NGTE :

B
200
201

CULVERT, ELLIPTICAL w/ ROADWAY

FOSITIVE anND
CN

NEGATIVE FLOWS ALLOWED

&3 000 RISE {in}: 24.000
25.130 Ds/S INVERT (ft): 24.690
FE0 # OF CULVERTS: 1,000

RECT ANGULAR ROADWAY /BERH WEIR

EEREEFEFREFX

CREST LM

(fL}: 200.000
RESERVED : sxkrkxxx

RECTANGULAR ROADUWAY/BERM UEIR

e A

PlEARAEFRREK

EXISTING CULVERT &

CREST Lh. {ft):xsckoaionx

RECSZRAVED : wExxaxEx

STH ST-MaAIN CH

o
200
301
CULVERT, CTIRCULAR w/ ROaDUWAY
FOSITIVE aAND NEGATIVE FLOWS ALLOWED
O
42 000 mISZ {l A8 .000
24 170 DSE OIWNMVERT t): 23.720
500 # OF CUL?ER'S 1.000
RECTANGUL AR ROADWAY/BERM WEIR
31.100 CREST LN. {ft): ZED.000
Aok e ok Ak RESERVED : xddakkk
RECTANGULAR ROADUWAY/BEFRH WEIR
®xwkEkaxx  CREST LN, { Fi):seswaoeksx
AR RESERVED  ®xarxx
CULVERT ALDONE 18TH ST-GOLDS TO MULE

LENGTH {ft):
MANNING N:

LEIR COEF.:
RESERVED:

WEIR COEF.

LING

WEIR COEF .:
RESERVED:

WEIR COEF.:
RESERVED:

TH { Tt 3:
MAMNING NMN:

(#dICPR ver 1.31)
ogles, Inc

220,000
D15

2. Bo0
S

S
SRESERVED:

ERAEEEEL

SO0 . 000
915

2._800
Aok Aok

EEE B S S S b S
FR R AR




advanced Intercornected Channel % Pond Routing (adICPR Ver 1.31)
Copyright 19829-1990, Streamlimne Technoleogies, Inc.

MILL CREEK - 25YR/6HR STORM EVENT ~ PRE COND {PREZ2S5%)
1072471991 |
I YREACH NAME : F i
FROM NODE r 400
TO NODE ;401
REACH TYPE ¢t CULVERT, ARCH w/ ROaDWaY
FLOW DIRECTION : POSITIVE aND NEGATIVE FLOWS ALLOWED
TURED SWITCH I OON
CULVERT CAaTA
) sPaN {in):  &D.000 RISE {im¥: Ea_.0Q00 LENGTH (fL): 100,000
WsS INVERT {fL): 20.040 D/ INVERT {fr): 19.760 MANNING Mt L.OLE
ENTRNC LOSS: LEO00 # OF CULVERTS: Z._000
POSITION & : RECTaNGULAR ROADLAY/BERM WEIR
CREST BEL. (%3 & AFD CREST LN, (Trl: 200.000 WEIR COEF.: Z .80
RESERVED I axaxxxey FPESERVED  soksmawkE RESERVED : x3kkarxkw
POSITION B 1 RECTAMNGUL AR ROADUAY/BERM WEIR
CREST EL . {Tf }:swkkdxrs CREST LN, (Fo)rsexksos WEIR COEF . 1 swskkkd:
RESERVED r:xtx=wmex RCRERVED ekl R E X FESERVED s #ayd

NOTE: CULVERTS @ 13TH STREET - MAIN (OH

»rREACH MNAME : K
FrROM NODE T s00
O NODE : &0
REACH TYPE : CULVERT, CIRCULAR w/ ROADWAY
FLOW DIRFCTION + FOESITIVE AMD MNEGATIVE FLOWS ALLOWED
TURED SWITCH 1

CULVERT D&aTA

SPaM (ind):  £0.000 RISE (in) &0, 000 LENGTH (ft5: &2.000
Uss INVERT (Tt): i0.990 Ds/S INVERT (Fr) 15 .30C MabNNING N: .015
ENTRENC L0OSS: 750 # OF CULVERTS: 1.000

POZITION A ! RECTANSULAR RO&SDUWEY/BERM WEIR

CREST EL. (Tt3): 21.98B0 CREST LN. {ft): 250000 WEXIR COEF.: 2.800

FESERVED = suckkR®xk RESERVED : ko BESERVED @ skttt
FPOSITION E ¢ RECTANGULAR ROADWAY/BERM WEIR

CREST EL. {ft)ixwwwesrek CREST LN. (L ):tmeaoery WEIR COEF ., @®s¥muks

RESERVED:: ®xxxmxws RESESVED @ sk RESERVED : %k kb

MOTE: CULVERT B 8TH STREET - MAIN CH
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MILL CREEK - 2BYR/6HR STORM EVENT - PRE COND {PREZ256)

10/24/1991

»YREACH N&aME i B
FROM NODE T BOL
TO WODE HE 10k |
REACH TYPE : CULVERT, CIRCULAR w/ ROaDLAY
FLOW DIRECTION @ POSITIVE aND NEGATIVE FLOWS allOWED
TURBO SWITOH : OM
CULVERT DaTa
sPaN {in): 78000 RISE (in}: 78000 LENGTH {F1 ) &0, 000
s INVERT (ft s 18.320 Ds/S INVERT (fi): 18.250 MANNING N: L5
ENTENC LOSS: LS00 # 0OF CULVERTS: 1.000
FOSITION & I RECTANGULAR ROADN&Y/BERM WEIR
CREST EL . (fvl: 26 0BC CREST 'N. {(ft): 150,000 WEIR COEF ., : 2.200
RESEQVED ta%xxtwr® RESERVED s sxmumsxy RESERVED i ®k¥®xx®x
FOSITION B D BECTANSULAR ROADWRY/RCEM LWETR
CREST EL . (ft)rsxxxaxxsx CREST LN, {fi):sskmikxx WEIR COEF . i®xmssxes
MESERVED 1RERREEER RESLIRVED I akRddhdd RESERVED iR d R AR
NDOTE: CULVERT € PERSIMMOM - S0UTH {HaN
YIREACH NAME : T
, FROM NODE : 1000
@ TO NODE 1 1001
REACH TYFPE ICULVERT, ARCH w/ ROaDLAY
FLOW DIRECTION : FOSITIVE aAND NEGATIVE FLOWS ALLOWED
TURSD SWITCH : Ol
CULVERT O&RTH :
sPan {in):r - 56000 RISE {in): 57500 LENSTH (T3 100000
UAS INVERT (Ft )= 12.000 D/% INVERT (fi): 11,130 MAaRMNING hi: G115
EMTRNC LOSES: . 500 # OF CULVERTS Z.000
FOSTITION & I RECTAMGUL AR ROADWAY/BERM WEIR
CREST EL. {7TtJ: 26.600 CREST LN. (Tt3: 150.000 WEIR COEF . : 2 .800
RESERVED i mmatrrE RESERVED D dukdkickbE RESERVED i®rexweky
POSITION B ! RECTANGULAR ROADWAY /BERM UWEIR :
CREST EL. (ft Jimwkwsxxx CREST LN, {Ff )i WEIR COEF . thutmsswy
RESERVED : #%:tkkxs RESERVED I &k maey RESESVED i x¥Ewx ki

NOTE: CULVERT & PERSIMMON - MORTH CHAM

- rrTr—
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Copyright 198%-1990, Streamline Technologies, Inc.
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) PREACH NAME
FROM NODE
TO MNODRE
REACH TYPE
FLOW DIRECTION

TURBC SWITCH -

CULVERT DaTa

SPaN (in):
U/ INVERT (7t ):
ENTRNC LOSS:

POSITION A
CREET £L.

POSITION B
CREST EL.

:PREACH NAME
FROM WODE
TO NODE
REACH TYPE
FLOW DIRECTION
TURBO SWITOM

CULVERT D&TA

SPAN (in):
{(TL):
LOSG:

WS INVERT
ENTRNC

EOSITION &

CREST EL. (ft):
RESERVED s :xxxta*

POSITION E
REST EL. {(FL)
RESERVED

NOTE:

{ve)
RESERVED:

PRI R
TEEERE RN RN

W

1100

1101

CULMERT, RECTANGULAR w/ ROADWAY
POSITIVE AND NEGATIVE FLOWS ALLOWED
ON

200,000 RISE {(In): 54.000
4.980 D/S INVERT (Tt ): 4.820
LS00 £ OF CULVERTS: 1.000

RECTANGULAR ROADWAY/BERM WEIR
12,960 (CREST LN, (ft): 200.000
EEFRE LK RESERVED s :®:Esktx®

BECTANGULAR ROADUAY/RERM WEIR

CREST LN. {ft)iztrxxxzx
RELERVED tewRsrnty

CULVERT & 3RD STREET — MaIN CHAN

Y

1200

iz01

CULVERT, RECTANGULAR w/ ROADWAY

POSITIVE AND NEGATIVE FLOWS ALLOWED

o

300 . 000 RISE (in): 54.000
4.500 D/S INVERT {ft): 4.500
-S00 ¥ OF CULVERTS: 1.000

RECTANGULAR ROADWAY/BERM WECIR
11 .970 CREST LN, [(TL): Z00.000
RESERVED : stk

RECTANBULAR ROADWAY/SERM WEIR
Desrcioekak . CREST LNL {fL):wsukexss
SENERENER RESERVED ! &kxtxmkk

CULVERT & 2ZND STREET - MaAIN CH

LENETH (L3 80.00C
MANNING N: O1E
WEIR COEF _: = SO0
RESERVED : ®kekdgn

WETR COZF | rxddkdxxsk

FETERVELD sty

LENGBTH {Tt): &0.00C
MANMMING M: 01LE
WEIR COEF.: 2.800

RESERVED : ks

WEIR COEF . s:xxxstio
RESEERVED : scrskkew
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} »REACH NAME
FROM NODE
TD NODE
REATH TYPE
FLOW DIRECTI
TURBO SWITCH

CULVERT DATA
SPAN

U/8 INVERT
ENTRNC

RESE

POSITION B
CREST EL
AE

(.

il

FIREACH NAMC
FROM NODE
TO NQDE
RE&ACH TYRE
FLOW DIRECT
TURED SWITCH

CULVERT DATA
SPAN
LDsS INVERT
EMTRNC

POSITION A
CREST EL.
RESE

FOSITION =
CRESY L.
RESZ

1991
Ah
1300
1301
i CULVERT, RECTANGULAR w/ ROADMHAY
DN POSITIVE AND NMEGATIVE FLOWS ALLOWED
T On
{in): S4.000 "RISE (in): 84.000
(FL): 2.020 D/S INVERT (ft): 2.9920 .
LOSS: -&00 # OF CULVERTS: 3.000

! RECTAMNGULAR mROADWST . BErRM WEIR
{fe2: 12,800 CREET LN, {F1: 200,000
BVED : 2x®ratx RESERVED IR ERExEx

RECTAMNGULAR ROADWAY/BERM LWEIR
{ fLYyoxexrxxkex  CREST LN, (Ff)rxxsexxsx

EVEDI sk en e BT DVED IR Ry
NOTE: CULVERTS @ 15T STREET - MaIN CHan
rac
1400
T 1401
D CUVERT, RECTaRGULAR w/ ROADWAY
ION : POSITIVE aND NEGATIWVE FLOWS alLLOWED
S
{ind: Z80.000 RIZE {in): 108_000
Cfe ) =750 D/ INVERT (FL 3 —-1.000
LOSS LEO0 # OF CULVERTS: i.000

r RECTANGULAR ROADWAY/SERM WEIR
{Fe 3 16.500 CREST WM. {Fft): 200.000

RYED - ke e QESERVED s aers
RECTANGULAER ROADNAY . BERM WEIR
CFE ):meenenes  CREST LN, ¢ F1):mmkkires

RYED:: a®kaikrsx RESERVED - medmwntk

NOTE: CULVERT UNDER Hidy 17-92 - MaIN CYH

LENGTH {(FfL): 100.000

MEAENNING N: Lo1=
WEIR CQEF.: Z 800
RESERVED: ®xxxxixy

WEIR COEF . :#mxdmasxs
RELCERYVED (2 kiR x5 5.

LENGTH (T%): 4&5.00¢
MEMNTING N: 15

WEIR CQEF.: 200
RESERVED: xxmxxxxx

WEIR CQEF, rimeskiEx
RESERVED i 2®xktxww




advanced Intercennected Channel & Pond Routing {adICPR Ver 1.31)
Coprright 1989-1990, Streamline Technelogies, Inc.

MILL CREEK - 25YR/6HR STORM EVENT - PRE COND {PREZ236)
(::) 10/28/19%1
Y IREACH NAME : BEM
FROM NDDE 220
TO NODE : 200
REACH TYPE : DROP STRUCTURE w/ CIRC. CULVERT
FLOW DIRECTION : POSITIVE 4ND NEGATIVE FLOWS ALLOWED
TURBO SWITCH T DN
CULVERT DATA :
span (in): 24,000 RISE {in): 24.000C LENGTH {FL): 200,000
UsS INVERT {(ft): 29.520 Ds/5 INVERT (Tt): 28.320 MANNINE N: L0a3
ENTRNC LOSS: 500 # OF CULVERTS 1.000
FOSITION & : RPECTAMGULAR RISER SLOT .
CRESET Si. {Ft ) Z2.000 LCRESY LN, {ftl: 10.0C0 OPENING (Tt} ©99. 000
WEIR CQEF.: 2.000 GATE COEF.: 600 NUMEBER OF ELEM.: 1.000
POSITION S 1 RECTANGULAR RISER SLOT
CREST EL. (Fft3: 30,000 CREST LN, (ft): 10C.000 OPENING (ft}: 99%.000
WEIR CGEF. 2,000 GATE ZOEF.: LADD MUMBER OF ELIM . 1,000

NOTE: S/W INLET IN ARLLEYWARY 5 OF C CLUB




J

Y>REACH NAME i C
FROM MNODE : 201
TO NODE : 300
REACH TYPE : TRAPEZOIDAL CHaNNEL, ENERGY EQ,
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED
TURBO SWITCH : OFF -
BOT. WIDTH (ft): 10.000 LEFT s¢ (h/v): 2000 RGHT $5 (h/v): 2.000
LENGTH (ft):1375.000 U/% INVERT (ft): 24.690 D/S INVERT {(ft): 24.170
MANNING N: L0330 ENTRKC COEF .: L1000 MAX. DEPTH {ftl: %9.00C
NOTE: CHAN BETW 207TH & 18TH 5T - MAIN CH
3 yREACH NAME : E
Fe0oM NODE 1 301
TQ NODE : 400
REACH TYPE T TRAPEZOIDAL CHANNEL, INERGY EQ.
FLOW DIRECTIC : POSITIVE AND NEGATIVE FLOWS ALLOWED
TURB(O SWITCH : OFF
SOT. WIDTE (%) .000 LEFT 8% {Rrv s 1.000 DEHT S8 (W/v e 1008
LENGTR (T£):21006.000 W/S INVERT {7415 I.720 Dss INVERT (fT):  20.0s0
MANNING N: .030 ENTRNC COEF .- L100 MaY. DEPTH (ft): 99.00C
NOTE: CHAN BTWN 18TH & 13TH ST - MRIN CH
(:) yYREACH NAME PG
FROM NODE : 401
TO NODE : ESO
REACH TYPE : TRAPEZCIDAL CHANNEL, ENERGY EL.
FLOW DIRECTION : FOSITIVE AND NEGATIVE FLOWS ALLOWED
TURBD SWITCH T QFF
E0T. WiDTH {Ft): &.000 LEFT 55 {(hrv3: 2,000 REHT 55 (hrsv): 2.00C
LENGTH (ft): 500.000 U/S INVERT (ft): 19%.760 D/S INVERT (ft): 1i7.00¢C
MANNING N: 030 ENTRNC CODEF.: .100 MaxX. DEPTH (§ft): 99.00C
NOTE: CHaN BTWN 13TH & 11TH ST - MAIN CH
yIREACH NAME . |
FROM NODE : BEO
TO NODE : 400
REACH TYPE : TRAPEZOIDAL CHANNEL, ENERGY E4.
FLOW DIRECTION : POSITIVE 4ND NESATIVE FLOWS ALLOWED
TUREO SKWITCH : OFF
B0T. WIDTH (ftj: 10.000 LEFT 58 {(h/v): 1.000 REKT 55 { hr/v): 1.090¢
LENGTH (fL):1250.000 U/8 INVERT (fi): 17.000 D/S INVERT (fL): 10.9%0C
MANNING N: .020 ENTRNC CQEF,: .100 MAX. DEPTH {Tt): £9.000
NOTE: CHAN BETHN 3.7H & E7H 7 - M2IN CH

advanced Iuterconnested Chantel gk fond Bouring (ggIcPRqter 1-31)

MILL CREEK - 25YR/6HR STORM EVENT - PRE COND { PRE25& )
10/24/71991
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advanced Interconnected Channel & Pond Routing (adICPR Ver 1.31)
Copyright 1989-1990, Streamline Techneologies, Inc.

MILL CREEK - 25YR/6HR STORM EVENT - PRE COND {PREZSE)

(:) 10/24/1991
» JREACH NAME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
TURBO SWITCH

207, WIDTH {(ft):
LENGTH (ft):

MANNING N:
NOTE:
Y IREACH NaME
FROM NODE
TO MNODE
REACH TYPE
FLOW TIRECTION
TURBD SWITCH
BOT . WIDTH {?t}=
LERNGTH i,L T._,r:
MANNING N:
HNOTE £

(:)}>REHCH NAME
FROM NGDEZ
TO RODE
REAZH TYPZ
FLOW DIRECTION
TURBD SWITCH
BOT . WIDTH (Tt

s rREACH NAME
FROM NODZ
T NODE
REACH TYPE
FLOW DIRECTION
TURSO0 SWITOH
B0T.

NOTE:

WIDTH {FL):
LENETH { ft):
MANNING N:

L
&0
&02
TRAPEZOIDAL CHANNEL , ENERGY EC.
POSITIVE AND NEGATIVE FLOWS ALLODWED
aFF
15.000 LEFT 55 (h/v):
100,000 WSS INVERT {ft):
030 ENTRNC COEF.:

2 .000 REART 55 {(hov):
10.300 D/S INVERT (ft):
.100 Max. DEPTH (ft )

CHAN BTWN 8TH 5T & 5 CHAN-MAIN CH

!
€02
6032
! TRAPEZDIDAL CHANNEL , ENERGY E0.
: POSITIVE AND NESATIVE FLOWS ALLDWED
OFF
15000 LEFT €5 {W/vy:  2.000 REHT 22 (houle
450 .000 U/S INVERT (ft} 10.000 0/5 INVERTY {f+):
.00 ENTRNC CGEF. J100 MAX, DERTH (ft)

CHAaN STWH RR MAIN & RR SPUR-MARIN CH
L~

s01

502

TRAPEZICIDAL CHANNEL , ENEREY EL.

POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF
5.000 LEFT £5 (h/v):  1.000 RGHT €& (h/wv):

&£50.000 U/S INVERT (Ft):
L0385 ENTRNC CDEF.

18_290 DS INVERT (ft):
100 MAX. DEPTH (Tt):
CHaN BTWN PERSIM & MC -SOUTH CHANM
¥
1001
&03
TRAPEZDIDAL CHANMEL, ENERGY EO.
POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF
B.000 LEFT 88 [ kR/v s
450.000 UrsS INVERT {fr):
.035 ENTRNC COEF .:

Z.000 REHT &8 EH/J}
11.1320 D/s5 INVERT {F+):
2100 MaX . DERPTH {F+13:

CHaN STWN PERSIM & MDD - NORTH CHaNMN

2.000
10.000
29,000

sy ) )
o O
QO

L R

1.000
10.000
$9 . 000

2.000
F.650
% .000




U
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MILL CREEK - 25YR/EHR STORM EVENT - PRE COND {PREZSS )

10/,24/1991

YIREACH NAME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
TURBO SWITCH
BOT. WIDTH (ft)

LENGTH {fL):1750.000 L/S8 INVERT (Ft3:

MANNING N

-
-

-’

NOTE:

PAREARCH NAME
FROM NODE
TO NODE
REARCH TYPE
FLOW DIRECTION
TURBO SWITOH

p

=hF T

-

MANNING N:

NOTE:

s REACH NAME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
TURBDO SWITCH
E0T. WIDTE {3
LENGTH (T
MANNING

T
t):
M

WOTE:

7 YREACKH NAME
FROM NODE
TO NODE
FEACH TYPE
FLOW DIRECTICN
TURSD SKITCH
=0T,

LENGTH (ft)

WIDTH (£t }:
12313 .000 U/S INVERT (ft):

MANNING N:

WOTL

v
503
1100
TRAPEZOIDAL CHANMNEL , ENERGY ECQ.
POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF
12.000

LEFT 88 {hsv): 1.000 RGHT &8 (hs/v):

9.650 D/S INVERT (ft):

030 ENTRNE COEF ., @ L1000 Max, DEPTH (ft ):
CHAN BTWN RR MAIN & 3RD ST-MAINCH -
%
1101
1200

TRAEPEIOIDAL CHANMEL , ENERGY EQ.
POSITIVE AND NEGARTIVE FLOWS ALLOUED

OFF
i2.000 LEFT 28 {hovl:s 1.000 RERT €8 (hsv
S50.000 Urss INVERT (fol: 4,520 Dss INVERT (ft):
OE0 ENTRMC COEF _: 2100 MaX. DEPTH (ft):
ChahN BTWN 38D & 2WD 57 - MaIh CHAN
z
1201
1300
TRAPEZDIDAL CHANNEL . ENERESY EQ.
FPOSTTIVE AND NESATIVE FLOWS aALLOWED
OFF
12.000 LEFT 85 {h/v): 1.500 REHT £5 (h/wv s

€90.000 U/ INVERT (ft): 4 _5G0 D/S INVERT (ft):

O30 EMTRNC COEF . LA00 MAX. DEPTH (ft):
CHAMN BTWN ZND % i8T 57 - MAIN CHaAN
AE
1201
1400

TRAFEZCIDAL CHANNEL, ENERGY
POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF

15.000

==
[L

LEFT 85 (hrsv]: 1.000 REAT 33 [ n/w )t

2.990 DFE INVERT (¥t ):

O30 ENTRNC COEF,: LA00 MAaX. DEPTH (ft):

CHAN ZTHN 187 37 & 17-22 -MATMNCH

LT TIN TR CEE MWL = e ycp = . s

1.000
4. .980

29000

000
LSOOG

000

o dr 1=

1.504
3020

9% ., 000

1.004
-.75C
F9.000
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gdvanced Intersonnected Channel & Pond Routing (adiCPR Ver 1.31)
Copyright 198%9-1990, Streamline Techrnologlies, Inc.

MILL CREEK - Z25YR/&6HR STORM EVENT - PRE COND (PREZEL )

1072471991

»>REACH NAME
FROM MODE
TO NODE
REACH TYPE
FLOW DIRECTIDON
TURED SWITCH
BOT. WIDTR {ft):
LENETH (ft):
MANNING M:

NOTE:

AD

1401

LKMONRCE

TRAPEZQIDAL CHANMEL , ENERGY EG.
POSITIVE AND NEGATIVE FLOWS ALl OWED
OFF

125,000 LEFT 85 {hr/vi: 4.000 RGHT 5% (h/v):
220.000 Uss INVERT {ft): -1.000 D/S INVERT (ft):
030 ENTRNC COLF.: LI00 MaX, DEPTH (Ft):

OUTFALL TO LAKE MONROE

4.002
—2.00¢
&% .00C
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MILL CREEK - 25YR/6HR STORM EVENT - FRE COND ( PREZ56 )

E:: 10/24/1991

REACH SUMMARY

_EErTEEEOETEEERS

INDEX RCHNAME FRMNODE TOMNODE REACH TYPE

— - ——— ——————— —— - —— . — —————————— T — ——— R

1
|
|
i
I

1 8 200 201 CULVERT, ELLIPTICAL W/ ROADWAY
> 300 301 CULVERT, CIRCULAR w/ ROADWAY
3 F 400 401 CULVERT, ARCH W/ ROADWAY
4 K L00 601 . CULVERT. CIRCULAR-w/ ROADWAY
5 P 800 801 CULVERT, CIRCULAR w/ ROADLAY
& T 1000 1001 CULVERT, ARCH w/ ROADWAY
7w 1100 1167 CU_VERT, RECTANGULAR w/ ROADWAY
s ¥ 1200 1201 CULVERT, RECTANGULAR w/ RCADWAY
& o 1200 1307 CU_VERT, RECTANGULAR ws ROADLAY
10 AC 1400 1407 CULVERT . RECTANGULAR w/ ROADWAY
11 BEN 220 202 DROP STRUCTURE w/ CIRC. CULVERT
iz C 201 200 TRAPEZOIDAL CHANNEL , ENERGY EQ.
13 E 301 200 TREPEZOTDAL CHANNEL , ENERGY EQ.
i @ 201 550 TRAPEZOIDAL CHANNEL , ENERGY E3.
15 3 550 00 TRAPEZOIDAL CHANNEL, SNERGY EO.
16 L £01 602 TRAPEZOIDAL CHANNEL , ENERGY EQ.
17 0M e02 £03 TRAPEZOIDAL CHANNEL, ENERGY EQ.
18 o 801 602 TRAPEZOIDAL CHANNEL , ENERGY EQ.
15 U 1001 503 TRAPEZIGIDAL CHAWNEL, ENERGY C£&.
(:) 20 v £03 1100 TRAPEZOIDAL CHANNEL , ENERGY EQ.
21 X 1101 1200 TRAPEZOIDAL CHANNEL , ENERGY EQ.
2z 1202 1200 TRAPEZOIDAL CHANNEL . ENERGY EOG.
23 AB 1301 1400 TRAPEZOIDAL CHANNEL , ENERSY EQ.
=5 AD 1401 | KMONROE TRAPEZOIDA&L CHANNEL , ENERGY £Q.




'I':‘.‘i." L .o
N {.“.51 'ﬁ "1_.

MILL CREEK DRAINAGE BASIN:
25-YEAR/6-HOUR STORM EVENT

HYDRAULIC INPUT DATA




advanced Interconnected Channel & Pond Routing {adICPR Ver 1.321)
Copyright 1989-1990, Streamline Technolegies, Inc.

MILL CREEXK-2E5YR/&6HR STORM EVENT-PUOST COND-MED POND—{REVISEDZ )
10/24/1991 '

CONTRCL PARAMETERS

b 4 —— 23 + ¢+ -+ + F 1 &
START TIME: .00
END TIME: & Q0D
TO TIME SIMULATION INL ° PRINT INC
{ hours) {sees) {mirs)
& .00 50 2. o0

RUNDFF HWYDROGRAPH FILE: DEF&ULT
DFFSITE AYDROGRAPH FILZ: DEFAULT
BOUNDARY DATVABASE FILE: NONS

ir

NGTED Z3YR/SHR STORM REVISED-FILI:MIMREW

[l ]

L]
i
"
L
e




O

NODE

NaME-

403

L0027

I
Cr
ya

200

300

202

ﬁdvanceeag

nLer
rri

SER T BRI R IR AT RS

MILL CREEK-2S5YR/6HR STORM EVENT-POST COND-MED POND-( REVISEDZ)
1072471571

NODE INI STAGE

TYPE

(fL}

10.9%0

i1 .940

13.£20

14 .70

16.290

ig8.230

£2.800

24 . 000

¥-CO0R
{ft)
LOD0
LOB0
Melels]

. 000

L0000
OO0

e ile)

000
000
OG0

000

Y-COOR
(ft)

-Goo

000

000

Nalele

000

alelv

000

00

000

D0

000

000

{adICPR Ver 31.31)

LENGTH
{ft)

Ralels)

000

-000

Relole

200

LO00

000

Relele

LQ00

000

L0000

Neloe

In

<.

STAGE AREA/TIME
(fr) {ac ¥ {hr)

— e W AR R LSS e e e Bl Sl TR Y M M R M il P e e e o ————_———

14.
27,

16,
=7 .

le.2
=0.

=3.

=

-

24 |

-~
—

24 .
3Z2.

24
22

26
24

500
L 200

LilQ
el

e lole
R alale

005
LO0C




advanced Interceonnected Channel & Pond Routing (adICPR Ver 1.31}
CopyTright 1989-1990, Streamline Technologies, Inc.

" MILL CREEK-25YR/&HR STORM EVENT-POST COND-MED POND-(REVISED2)
C) 10/24/1991

NODE NODE INI STaGE X-COOR Y-COOR LENGTH STAGE AREA/TIME
NAME TYPE (ftr) (ftr) (ft) {ft) (ft) (ac)/(hr)
107 AREA 27 .810 000 LO00 o0 27.810 LODO
34,000 W elsls]

210 ARERA 28.410 Welnle 000 o00 28.410 000
30 .000 1.500

32.000 2.000

34000 2.500

36,000 2.000

106 &RER 26,320 olvls) LODG .00 Z8.3220 Nelele
37.000 oo0

220 ARER 28.000 000 .G0D .000 28.000 . 000
Z9.00C .B0C

30.000 1.000

. 000 1,500

34000 2.000

105 AREA 29000 LOD0 000 .000 2% . 000 L0000
38.000 LO0D

O 160 AREA 30,3150 .o00 000 000 20.159 .000
22 .000 500

34 . 000 .750

35,000 .00

28,000 1.250

£0, 000 1.500

&11 AREA 18,290 000 elols) D00 18,290 Nelete
25,000 Relvle

512 AREA 18.320 000 Q0D 000 18.320 Belale
Z6.000 .000

613 ARES 20,740 000 .0D0 .000 Z0.740 elels
=2.000 . D00

614 ARES 20.740 000 WaTele! 000 20.740 3,750
28.000 5200

615 AREA 24 .880 000 LOD0 000 zZ4 .880 Relnle
32,000 L0000




el & Pond Routing (adICPR Ver 1.31)
ﬁdvancegné?&?; %“‘i"é‘é E‘i‘? %a;ngtreaml?ne Techne agges, ine.

MILL CREEK-25YR/6HR STORM EVENT-POST COND-MED POND-{ REVISEDZ)

10/24/1991

NODE NODE INI STAGE X-COOR Y-COOR LENGTH STAGE AREA/TIME
NAME. TYPE (ft) {ft) (¥t) {ft) (fr) (ac)/(hr)
;;; AREA 25.3220 000 LODO 00D 25,320 000
32_000 o000

617 AREA 21.000 000 L0000 .000 21.000 000
26 . 000 (Tele)

£18 AREA 22 .600 . DO0 LDo0 Eelele 22 .600 000
22000 e lolel

g1 aREs 22 .800 Mele sl OO0 D00 22 800 Ralelnl
ZZ2.000 Ralelsl

£20 ARES 10,180 OO0 000 000 10.180 L1006
18,000 1.000

£Z0D4 SRES e, 65D Helels) Nelele D00 S _L£BO 000
18.00C oo

£208 ARER ~ 8.310 L0000 D00 .000 8.510 elolo)
18,000 Mie]e sl

(:D 621 AREA 11.130 .000 CL000 LH60 11.130 .000
' 22 .000 Rvlslel
£22 ARESA 12.000 .00 L 000 L0000 12.000 elnte)
24 D00 elvia)

&2 ERIH 15,1280 LoO0 Ealals! alele] 18.140 L0000
28 . 000 000

E24 ARCE 20250 D00 Mnlels Eeiels 20 . 250 L0000
30,000 000

ErLn aREs =22 . 000 . D00 OO0 s Teln 22 000 s ela)
31,000 .000

&245 ARERA 22 .000 500 .000 D00 22 .000 1.900
. 29,000 2.800

&2E &REa 28 . 250 LO0O0 Melvle] eiels 25 25D alaie]
24 . 000 DD




advanced Interconnected Channel & Pond Reuting (adICPR Ver 1.31)
CopyTight 1%8%-1990, Streamline Technologies, Inc.

MILL CREEK=25YR/6HR STORM EVENT-POST LOND-MED POND-{ REVISEDZ)

() 1072471991

NODE
NAME

NODE INI STAGE

TYPE

()

X-CO0R
{ft)

¥Y-COOR

LENGTH
(fr)

STAGE AREA/TIME
{ft) (ac)/(hr)

e [ — o ———————— A A ——— ——— —— " ——— —— — —— _——— f— ——— f—
e . . P - T e

=Yg ]

650
700
730

o

850

550
10006
1050

LEMONROE

AREA

AREA

AREA

AREA

ARE &

ARER

-
=d
=
m

27 350

§.420"

£.%80

&, 520

4.500

3.C20

3.090

3.000

2000

2.000

000

=000

L0000

elélyy

000

OG0

elsly

000

000

000

-G00

000
.000
.000
000
000
000
000
000
000

L0090

L CO0
000
.C0G
OG0
Nelvly
-O0DG
OO0
-.GOO
Nalele

G0

26570 _000
38 .000 . 000
27 .270 .000
38.000 .000
27 360 000
30.000 05O
22.000 100
38,000 400
§.490 .000
18.000 D00
4.9380 000
< 4.000 000
4.520 000
14.G00 000
4,500 060
14,000 000
& .500 000
14,000 000
3,020 000
14,000 GO
3.090 000
14 .000 .000
3.000 000
17,000 000
2.000 .000
17 .000 _000
3,000 .000
3.000 3,000
2.000 6.000




advanced Interconnected Channel & Pond Rautin? (adICPR ver 1.31)
Copyright 1989-1990, Streamline Technologies, Inc,

MILL CREEK=25YR/6HR STORM EVENT-POST COND-MED POND~{ REVISEDZ)

10/28/1591
NODE NODE INI STAGE X-COOR Y=CO0R LENGTH STAGE AREAS/TIME
MNAME TYPE () (ft) (ft ) (ft) (ft) (acis/{hr )

o A W S e ——————— ik S T Wl TR R S MR R MR M ML S A e e SR e e — o ———




Advanced Interconnected Chanmel & Pond Routing (@dICPR Ver 1.31)
Copyright 198%¢=-19%0, Streamline Technologies, Inc.

MILL CREEK-25YR/&HR STORM EVENT=POST COND-MED PGND;(REUISEDE}

(o 10/24/1951

y YREACH NAME
FROM NODE :
TO NODE :
REACH TYPE :
FLOW DIRECTION
CREST EL. { Tt ):

WEIR COEF.:
MOTE -
IOREACH NAMT
FROM NODE
TD NODE

rREACH TYPE
FLOW DIRECTION
CREST EL. (¥t
WEIR COTF.:
MOTE:

X

614

613

RECTANGULAR WEIR/GATE/ORIFICE, VILLEMONTE EQ,

POSITIVE AND NESATIVE FLOWS ALLOWED

25.000 CREST LN. (ft)t 75.000 OPENING { ft):
3.000 GATE COEF.: .600 NUMBER OF ELEM.:

WEIR @ RR POND-MCCRACK RD {S CHaN)

AI-2

6248

soan

RECTANGULAR WEIR/GATE/ORIFICE, VILLEMONTE EO.

POSITIVE AND NESATIVE FLOWS ALLODWED

25.800 CREST LN. (ft): 75.000 CPENING (ft):
3.000 GATE COEF.: 600 NUMBER OF ELEM.:

N SIDE CHAN POND ETWN RR & ARPT BLV

992.000
1.000

o9 . 000
3,000




(:D 10/24/1991
yIREALCH NAME A
FROM NODE : 100
TO NODE 1 105
REACH TYFE CULVERT, CIRCULAR w/ ROADUAY
FLOW DIRECTION : PODSITIVE AND NEGATIVE FLOWS ALLOWED
TUREBD SWITCH : DN

O

PIREACH WaME i H
FROM NODE : 200
TO NODE i 201
RE&ACH TYPE CULVERT, RECTANGULAR w/ ROADWAY
FLoW DIRECTION POSITIVE AND NEGATIVE FLOWS ALLGWED
TURBOD SWITCH ;O
CULVERT DaTa
SPaN {in): 95.000 RISE {in): 48,000
UAs INVERT (Tt 24.500 D/5 INVERY {Fi): 24,000
ENTRNC LOSS: - S00 2 OF CULVERTS: 1000

advanced Interconnected Channel & Pond Routing (
v Copyraght 198%-1%90, Streamline Technnfagf

dICPR Ver 1.31)
&5, InG,

MILL CREEK-ZS5YR/6HR STORM EVENT-POST COND—MED POND;(REVISEDE}

CULVERT DATA :

spaN (in): 3&.000 RISE {inJ: 36.000
Uss INVERT (fr): 30,150 0/s% IRVERT (Tt): 30.000
EMTRNC LOSS!: LE00 # OF CULVERTS: 2.000

POSTITION & RECTANGULAR ROADWAY/BERM WEIR
CREST EL. (frld: 24,000 CREST LN, {TtJ: Z0D.000
RESERVED : xxxwxwky RESERVED : xkxxxxx

PRSITION B RECTANGULAR ROADWAY/BERM WEIR
CREST EL. {fL):o999.000 CRESY LN, (ft): OO0
RESEBVED mxxxxxxx RESCRVED I Xxrmmtts

WOTE: CULVERT UNDER 25TH STREET

POSITION & : RECTANGULAR ROADWAY/BERM WEIR
CREST EL. (T+3: 21.750 CREST LNH. {fr): 200.000
RESERVED [ sxwrmgii FEESERVED » wl e m

POSITION S RECTANGULAR ROADWAY/BERM WEIR
CREST EL. (FTt3:9999.000 CREST LN, {(fi): .00
RESERVED jxxxxxr:yx RESERVED:: ks tx

WOTE: CULVERT @ COUNTRY CLUB RD {2078 573

LENGTH (frl): 75.000
MANNING N: L0133
WEIR COEF .: 2.800

RESERVED I SExFxixnk

WEIR COEF.: 2.800
PoEESVED I mmkhmx

LEMETH { FL3: 320.000
MANNING N kR

WEIR CQEF.,: 2. B00
RESERVED : soescesk3okak

WEIR COEF.:  2.800
RESERVED » s s




Advanced Interconnected Channel & Pend Routing (2dICPR Ver 1.31)
Copyright 198%-1990, Streamline Technologles, Inc.

MILL CREEK~Z5YR/6HR STORM EVENT-POST COND-MED PGNﬂ;{REUIEEDE)

O 10/24/1591

yyREACH NaME : 7
FROM NODE t 202
TO NODE T O300
REACH TYPE : CULVERT, RECTANGULAR w/ ROADUAY
FLOW DIRECTION @ POSITIVE anND NEGATIVE FLOWS ALLOWED
TURBD SWITCH t ON
CULVERT DaTA )
sPaM (indi 108,000 RISE {in): 48.000 LENGTH (fL): 375.000
U/s INVERT (ft): 24.000 D/s INVERT {ft): 23.000 MANNING N: 013
ENTRNG LOSS: .500 # OF CULVERTS: 1.000
POSITION A ! RECTANGULAR ROARDWAY/BERM WEIR
CREST L. {ftJ: 30.000 CREST LN, {Ffr}: 125.000 WEIR COEF.: 2 ._.800
RESERVED f exeyere: RESERVED :xxxxx ¥ RESERVED 1 sk
POSITION B ! RECTANGULAR ROADWAY/BERM WEIR
CREST EL. {Fr):9999.000 CREST LN. (fr): .000 WEIR COEF.: 2.800
RESERVED ! fEkExxy SEECRVED N R W DESFOVED rwr ke

NGTE: CULVERT UNDER 5CL RR & PROF POND

}IREACH NAME LA
FROM NODE HEC TN |
O TO NODE r 302
REACH TYPE : CULVERT, CIRCULAR W/ ROADLAY
FLOW DIRECTION @ POSITIVE AND WEGATIVIE FLOWS ALLOWED
TUREBD SWIYTCH OO
CiLVERT DaTs
SeaN (ind: 28, 000 mISE (inJ: A8 .000 LENGTH {F1): &50.000
Uuss INVERT (Tt ): 18.230 D/5 INVERT (ft): 165 890 MANNING MN: L0133
ENMTRMNC LOES: - S00 # OF CULVERTS: 2.000 )
POSITION & : RECTaMGULAR ROADWAY/BERM WEIR
CREST EL. {Tt): 30.250 CREST LM. (ft): 100.000 WEIR CDEF.: 2 .800
HESERVED i ®xxxdaxx RESERVED : xxxakkwk RESERVED : ¥%x2xrEx
POSITION B : RECTaANGULAR ROADWAY/BERM WEIR
CREST EL. {Ft):sxsxxxaxx CREST LN, (Fftlrzsxxxxxx WEIR COEF.:s:txtxxsx
RESERVED @ sk wackass RESERYE D 7 oo ok RESERVED tsewmntew

NOTE: FIPED SECTION BTWN 18TH & 14THST S

————r




advanced Interconnected Channel X Fond Routin? {adICPR Ver 1.31)
L=

Copyright 1989-199¢, Streamline Techne

gie=s, Ing.

MILL CREEK-25YR/&HR STORM EVENT-POST COND-MED POND-(REVISEDZ)

1072471991
Y»REACH NaME G |
FROM NODE T 302
70 NODE : 400
REACH TYPE ! CULVERT, CIRCULARR w/ ROADW&Y

FLOW DIRECTION : POSITIVE AND NEGATIVE FLOMWS ALLOWED
TURBO SWITCH ¢ ON

CULVERT DATA :

sPaN (Inj: 48,000 RISE (in): 48.000
Uss INVERT (ft): 156.89%90 Dr/S INVERT {ft): 14.670
EMTRNC LOSS: -S00 # OF CULVERTS: 2.000
POETITICN & 1 RECTaNGEULAR ROADWAY/BERM WEIR
CREST EL. {Ft): 26.470 CREST LW. {Ft): 125.000
RESERWVED sk FESERVED & donskoea sk
FPOSITION E : RECTANGULAR ROADWAY/ZERM WEIR
CREST EL . (ft)tzexxsx¥xsr CREST LN. (Tt )rxerxxrsxx
e T RWE DI s AESEEVED i xeme ek

NITE: PIPED SECTION ETWM 14TH & 123TH 57°'5

3)REACH NAME : 5
FROM NODE 1 &00
T NODE T 610
REACH TYPE r CULVERT. RECTANGULAR w/ ROADWEY
FLOW DIRECTION : POSITIVE &ND NEGRTIVE FLOWS ALLQWED
TUREBD SWITCH : DN
CLULVERT DARTS
sPaN {in): g5 . 000 RISE {in): &0 000
UsSS INVERT (FLYr 10,990 D8 INVERT {Tt ) 10,3200
THNTRNC LOSS: LS00 # OF CULVERTS: 1,000
POETTION & ! BECTaNGEULAR RORDWLSY/BERM WEIR
CREST EL. (FL): 21.950 CREST W, {(fo): 250.000
RESERVED 5wk FESERVED : ®skxmmkakaFs
POSITION B t RECTaANGULAR ROADWASY/BERM WEIR
CREST EL. (Ft)imsxzxxxx CREST LN. (ft):xxsxxxxx
RESERVED @ mxmdmmxy RESERVED i ®%¥=xe*x

NMOTE: CULVERT 8 8TH STREET

LENGTH { Tt ):1000.000
MANNING N: L0132

WEIR COEF .: 2 .EOD
RESERVED :x®xxxxax=x

WEIR COEF . :*:%Frex®®
EBESERVED s mmk e

LENETH (ft): 60.000
HAMNNING N: 013

WEIR COEF.: = 800
RESERVED ! sk

WEIR CODEF. skt
RESERVED - mm s s

e — T [ e E—



advanced Intercennected Channel & Pond Routing (adICPR ver 1.21)

Copryright 1989%-19%0, Streamline Technologies.

Ing.

MILL CREEK-Z5YR/6HR STORM EVENT-POST COND-MED POND-(REVISEDZ)

(:} 10/24/71991
¥ YREACH NAME
FROM NODRE
T NODE
REaACH TYPE
FLOW DIRECTICN
TURBDO SWITCH

CULVERT DATA

LTI Y I

seaN {ing:
uss INVERT (FL)s
ENTRNC LDES:

POSITION A
CREET EL.

POSITION E
CREST EL. {

——
mEsE=

(¥t
RESTRVED ; ®ex sy

TL Jrixrsrrses
VED T RdERER RS

NOTE:

PIREACH N&aRWE
FROM NODE
G oo
REACH TYPE
FLOW DIRECTION
TURBD SWITLH
CU_VERT DAOTA
SEaN {ln)
Uss TRVERT
ENTRNC LDEE

-"'-l.
L=

FOSITION &
CREST EL.

POSITION B

CREST EL. { 7L )ixxtwreaxx
RESERVED st ws

MSTE: CULVERT

{Tt):
RESERVED * mxdikax

AM=1

520

6208

CULVERT, ARCH w/ ROADWAY

FOSITIVE AND NEGATIVE FLOWS ALLOWED
oM

1§0.000 RIsE (inj: 108.000
10.180 D/8 INVERT (Tt ): F.650
-S00 # OF CULVERTS: 1.000

RECTANGUL &R ROSDWST/BERM WEIR
24,590 CREST LM, {F1): 100,000
RESERVED &%k xxid

RECTANBULAR ROADMAY/SESM WEIR
CREST LN. {Fr):swssoneks

RETIRVED I daawkawx

CULVERT UNDER RR SPUR - MAIN CHaN
AM-2

&2 05

£50

CULVERT, ARCH w/ ROADURY

POSITIVE A&ND NEZATIVE FLOWS alLLCHED
Oon

180.000 RISE (1in}: 1C8.000
8.510 B/S INVERT (T} 8.510
.S00 & OF CULVERTS: 1.000
RECTANGULAR ROADWAY/BERM WEIR
26 .360 CREST LN. {ft): 100.000

RESCRVED 1kt adx

RECTaANGULAR ROADUWAY-BERM WCIR

CREST LN, (&) xkxxdrrx
RESERVED sk ns

UNMDER RR MAINLINE —~ MAIN CH

LENETH {ft): 50.000
MANNING MN: B e
WEIR COEF. Z.B0G
RESERVED : xxxxxnxx
WETR COEF .:txx=xxxwxs
EESERVI D
LEMETH (Tt 75.000
MENNING N:

013

WEIR COEF.: 2 =200
RESERVED :xx®:wxzxx

WEIR COEF . ®:rxxxrxx
RECSERVED jxxxrmuxtitw




ﬁdvancegﬂ

Interconnected Channel & Pond Routin
PYTIght 1%989=-1990, Etreamlgne Teghno et

{adICPR Ver 1.321)
giet, Inc.

MILL CREEK-25YR/&HR STORM EVENT-POST COND-MED POND-{REVISEDZ)

(:D 107247199
I3REACH MNAME
FROM NODE
TG NODE
RE&GECH TYPE
FLOW DIRECTION
TURBD SWITCH

CULVERT DATA
sPAaN (in
Uu/s INVERT (Tt
ENTRNC LOS

POSTTION A

CREST EL. (Tt

LY Lo

RESERVED : s

POSITION B
CREST EL. {ft

SESERVED I akmkEREN

1

U

&£12

611

CULVERT, RECTANGULAR w/ ROADUAY
POSITIVE AND NEGATIVE FLOWS ALLOWED
CN

w= okl v aw

L2

'Y

}:

@4 000 RISE (in): &0.000

Jr 18,320 D/S INVERT {ft): 18.29¢

& .500 2 OF CULVERTS: 1.000
RECTARNGUL AR ROaDWAY/BERM WEIR

A £ .
o lt\lﬁ

LM. M 1zE.00%0
RESESVED : makxakEx

26.080 LREET

I

RECTANSUL AR RDADWAY/BERM WEIR
Y kwxawxax  CREST LN. (ft)ixexmswwx

FESIRVED A xkx ey

HOTE: CULVERT UNDER PEREIMMOM, SOUTH CHAN
FRREACH NAME x-1
FROM NODE &l4
0 TO NODE £13
REACH TYPE CULVERT , CIRCULAR w/ ROADWAY
FLOW DIRESTTION FOSITIVE AND NEGATIVE FLOWS ALLOWED
TURSO SKITCH ON
CULVERT DATH
gran {ind: 1Z.000 RISE (in): 12.000
UsS INVERT {(ft): 29.740 D/S INVERT (Tt 20.740
ENTRMC LO55: -S00 # OF CULVERTS: 2.000
POSITION & RECTANGULAR ROADWAY/BERM WEIR

CREST EL. {ft

FESTRVED I ex ke

FOSITION B
CREST EL. (F%

RESERVED IsZtxxtxx:

L0000
RESERWVED ¢ soskeskab ko

Y9999 000 CREST LN, (fi3:

RECTANSULAR ROADWAY/BERM WEIR
Jixmwsdxxx CREST EN. {ft ):xssseaxas
FESERVED ke

NOTE: CIRC ORIF'S & RR POND FOR BLEEDDOWN

—— aemsdnan ok LEECIET RIS

LENGTH (fLt): &0_.00D
MANNING N: 0132
WEIR CQEF.: Z.800

RESERVED kxwrsssx

WEIR COEF, '*dxkrxsw
RESERVED iR E R RS

LENETH {( T+ - 5.008
MANMING N: L0133
WEIR COEF - 2,800

RESERVED :»xxxxmuw

WEIR COEF . :xxxzxmux
RESERVED  kxdkwxmxx




advanced Interconnected Channel & Pond Routing (adICPR Ver 1,31)
Copyright 19E9-19%0, Streamline Technologies, Inc.

MILL CREEK-Z5YR/&HR STORM EVENT-POST COND-MED POND-( REVISEDZ)

Q 10/24/1991
YYREACH NAME
FROM NODE
70 NODE
REACH TYPE
FLOW DIRECTION
TURSO SWITCH

CULVERT DATA :
sPaN {in):

Uss INVERT {ft):
ENTRNC LOSS:

[=Jn]

SITION
CREST :

(3

mr= I

p oL

POSITION B
CREST EL .

NOTE

}YREACH NAME
FROM NODE
(:) 70 NODE
REACH TYPE
FLOW DIRECTION

TURED SWITCH
CULVERT DATA
coaM (in):
Uss INVERT (T2
INTRNC LOSS:
POSITION A
CREST EL. (ft):

RESERVED iz wxetx

POSITION B
CREST EL.

NOTE :

€}
SERWVED & sk

{Fr)rxmxxrrxx
SESERVED ¥wxmivkEw

IER AT 27272 33 2
RESERVED & mamkwbw®

rd
&ls
515

CULVERT, CIRCULAR w/ ROADUWAY

POSITIVE AND NEGATIVE FLOWS ALLOWED

ON
42 000 RISE (in): 42.000
25.320 D/S INVERT (ft): 24.880
500 £ OF CULVERTS: 2.000

RECTANGUL AR
Ch

LBF0 CBEST LN. (T
RESEEBVED i ®rarewyE

mOADWAY /DERM WEIR

125.000

RECTAMELML AR ROADWAY/BESM WEIR

CULVERT & ARIRPORT ZLVD~S SIDE Chan
A48
&17
514 :
CULVERT, CIRCULAR w/ R0DaADUAY
POSITIVE AND NEGATIVE FLOWS ALLOWED
oM
£5 . 000 RISE [ina): £8.000
21.000 DS INVERT {Tr): 20.700
LBCO £ OF CULVERTS: 2.000
RECTANGULAR ROADWAY/BERM WEIR

30.300 LCREST LN. {ft):
RESERWVED i xxFAxxEx

CREST LN, (Tt ):®kxkwskxx
EISESVED I kR mkREE

75.000

RECTANGULAR ROADWAY/EZIRM WEIR

CULVERT NEAR SCHOOL

CREST LN, {ft }rxaxzzxaxx
RESERMED twskmk s

S0ARD PROPERTY

LENGTH {ft): 50.000
MANNING N: .01z
WEIR COSF.:  Z2.800

RESERVED : :mammdtwx

WEIR COEF .1 s
RESERVED skt

LERETH (T £0.000
MANMING M: L0z
WEIR COEF Z 800
RESERVED : ®txdakx

COSF | -wrkxmxws
RESERVED @ ®=adu k.




advanced Intercennected Channel & Pond Routing (2dICPR Ver 1.31)
topyright 1989-1990, Streamline Techneleglies, Inc.

CLOUD BRANCH - 25YR/6HR STORM EVENT - PRE CONDITION { 2B6PRESZ)
1071571991

CONTROL PARAMETERS

STaRT TIME: DG
END TIME: &, 00
T TIHE- SIMULATION INC PRINT INC
{ houars ) (secs) {mins)
& .00 LB 2 .00

RUNCFF HYDROGRAPH FILE: DEFAULT
OFFSITE HYDROGRAPH FILE: DEFAULT
BOLNDARY DaT&RBEASE FILE: NONE

NOTE: CLOUD BRANCH - Z5YR/6HR - PRE COND




U

Advanced Int

grtannetted channel & Pond Routing (adiCPR ver 1.31)

ght 1989~19%0, Streamline TechnG?c

Sies

Inc.

MILL CREEK-2SYR/&6HR STORM EVENT-POST COND-MED POND-{REVISEDZ2)

CopyT
1072471991
YYREACH NAME
FROM NODE
TO NODE
BEACH TYFE

FLow DIRECTION *
TURBO SWITCH

CULVERT DATA :
T sPAaM (in):
W/S INVERT (7L
ENTRMC LOSS:

ON &
T

- £y,
L. \LL}

RESERVED : s¥ekuckz=x

POSITION B

CREST EL. (Tt ):=mmkwkx
BESERVED mikk kA xx

NOTE:

FIREACH NAME

O

FROM NDDE

TC NODE

REACH TYPE
FLOW DIRECTION
TURSD SWITCH

CULVERT DATA :

SPAN (in):
INVERT (Tt ):
ENTRND LOSS:

Uss

POSITION & H
CREST EL. {Tt):
RESERVED ' %

POSITION B
CREST EL . {fLli:=x
RESERVED: =
NOTE:

Mot b

AC

519

&19

CULVERT, CIRCULAR w/ ROADWAY
POSITIVE AND NEGATIVE FLOWS ALLOWED
ON

48,000 RISE (ind: 48_000
22800 D/ INVERT (ft): 22.600
500 # OF CULVERTS: 2.000
PECTANGULAR ROADWAY/BERM WEIR

30.500 CREST LN. {ft): 75.000

RESERVED I ¥NmExx®

RECTaNGULAR ROADWAY/SERM WEIR
CREST LN, { Tt ):ewaxionek
FESERVED ixmkmd ke

CULVERT UNDER RR NEAR MCKEE PROP

aF

622

s21

CULYERT, ARCM w/ ROADLUAY

POSITIVE AND NEGATIVE FLOWS ALLQWED
ON

57 .500 RISE (in}: S5&.000
12.000 D/sS INVERT (ft): 11.130
L2000 % OF CULVERTS: 2.000

RECTANEULAR ROADWAY /BERM WEIR
26 .600 CREST LN. (Tt): 125.000
PR RESEAVED i :hexrrxs

RECTANGULAR ROADWAY /BERM WET

sxxxrex  CREST LN, [ FL)zsoesoeetss
AR R RESERVED i xxxmrrmy
CULVERT &8 PERSIMMON ON N SIDE CHANM

LENGTH (ft): &0.000
MANNIRNG MN: LoL2
WEIR CoES.: 2,800

RESERVED ®dxdikx

FoLoidRsEsses
T mEEwaE

LINETH {(Tt): &0.000
MANMINEG M: 0132
WEIR COZF .: 2.800

RESERVED -k x kit

WEIR CCEr (:®meedxk
FESERVED © dkk ki




O

advanced Interconnected Lhannel & Pond Routing (adICPR ver 1.31)
CopyTight 1989-1990, Streamline Technologies, Inc.

MILL CREEK~25YR/E6HR STORM EVENT-POST COND-MED POND-{ REVISED2 )

107247

> »REACH NAME

¥} rREACH

O

FROM NODE

TO NODE
REACH TYPE
FLOW DIRECTI
TURED SWITCH

CULVERT DATA
SFAN
Uss INVERT
" ENTRNC

POSITION A
CREST ZL.
RESE

POSITION 2
CREST EL.

-

falipl] =N

N&ME
FROM ™NODE

T0 NODE
REACH TYPE
FLOW DIRECTI
TURS0 SKWITOH

Ba&TA
SraN
INVERT
ENTRMC

CULVERT

Us’S

FOSITION A
CREST L.
RESE

DSITION 2
CREST EL .
RESE

1991

dH
&24
623
CULVERT, CIRCULAR w/ RUADWAY

ON sOSITIVE AND NESATIVE FLOWS ALLOWER
ON

(im)y: 48,000 RISE {in): &8_000"

{FLY: 20.350 D5 INVERT {fi): 18.140

LOSS: JBO0 £ OF CULVERTS: 2.000
BEECTANGUL AR ROADWAY/BERM WEIR

(f+3): 27.800 CREST LN, (ft): 100.000

RVED: mexxExE RESERVED TSR XR

RECTANGULAR ROADWAY/BERM WDIR

{ Tt Jrxsxmamax CREST LN, { Ft ) iwxakxnxe
RVED § w s wm DECTRVED i whTXRERNE
NOTE: CULVERT UNDER RR — N SIDE CHAN
AY-3
I BZ24B8
t RZAR :

CULVERT, CIRCULAR w/ RORDUAY

O POSITIVE AND NEGATIVE FLOWS ALLOWED

ON

{imJ: 1Z.000 gI¢E (in): 12.000

(£1): 22.020 D/S INVERT (ft): 22.00C

LOSE: B0 & OF CULVERTS: =.000
RECTaNGULAR ROADWAY/BERM WEIR

{FL)-9999.000 CREST LNM. [FT ) DGO
OVED fwperagw RESERVED : sk yyx

r RECTANGULAR ROADWAY/BERM WEIR
(FLy:=mwasxrx  CREST LN. {T1):mwmmkkkx
RVED: axxmwdak RESGERVED xR RREk

MOTE: CONTROL STRUCT CRIFICES - POND 6248

LENGTH (ft): 525.000
MEMNING W: 01

WMEER CDEF . : 2.80C
RESERVED I ¥kt

WEIR COSF | ixxxrExks
RESTOWED D macrmm

LENGETH (1t ): 5,000
MANNING MN: 01z
WEIR COEF.: 2.500

RESERVED i kxd e

WEIR COEF | ®xfxxx i
=

-
<
RESERVED : summmma®




advanced Interconnected Channel & Pend Routin

(adiCPR Ver 1.31)
Copyright 1989-19%0, Streamline Technologies,

inc.

MILL. CREEK=ZSYR/&HR STORM EVENT-POST COND-MED POND-{REVISEDZ)

10/24/1991
> »REACH NAME I AJ
FROM NODE T &26
TO RODE £25
REACH TYPE CULVERY, RECTANMGULAR w/ ROADWAY

FLOW DIRECTION

POSITIVE anND NEGARTIVE FLOWS ALLOWED

TURED SWITCH t ON
CULVERT DATA :
sPaN {ind: 120,000 RISE (imd: 18.000
U/ INVERT {ft): 2&.970C D/S INVERT (ftl: Z6.250
ENTRNL LDOSS: L5500 # OF CULVERTS: 1.000

POSITION & RECTANGULAR ROAMBY/SCHEM WEIR
CREST SL, (FT):r 29.790 CREST LN, {ft): 125,000
RESERVED : ¥Rk&txxt C RESERVED @ :diwek
EOSITION 2 RECTANGUL AR ROaDWaY/BERM WEIR
CREST EL. (f¢lzssekscuwsmsr CREST LM, (fr):rsrxweexsx
SISERVED : wkrmawmkx BESIRVED T wmewases
NOTE: CULVERT UNDER BEVIER - W SIDE CHaAN
*2REACH NAME T Al
FriM RNOSE I V4=
O 7O NODE ;827
BEACH TYPRE P OCULVERT, RECTANGULAR w/ FHOaDuay
FLOW DIRELCTION POSITIVE aND NEGATIVE FLOWS ALLIMED
TURSD SWITOH O
CLULVERT DATS :
SEaN (i) 320,000 RISE {in): 18,000
/S INVERT {513 27.380 DA INVERT (Fi): 27 .270
THTREND LOSL: =lala # OF CULVERTS: C1 D00
FOSITION A RECTANGULAR ROSDUWARY/BERM WEIFE
CREST . (Ft): 20680 CREST LN, {ft): 2125.000
RESERWVED i =ikt QESESVED: kewkemxEs
POSITION B RECTANGULAR ROADWAY/-BERM LEIR
CREST EL. {TL):xxxxzxzx CREST LN. (TL)}:=sxwxaxs

RESERVED ity CESERVED : sk sk

NOTE: CULVERT UNDER MEISCH - N SIDE CHAN

LENGTH (fL): 60.000
MAENNING R: Mok
WEIR COEF ¢ 2.800

RESERVED 1 eswarew

WETR COEF , txxxxtdds
EICERWED T mkma

LENETH {Tt): £0.000
MaMNING N D13
WEIR COEF _: 2. .800

RESERVED i xmsmmtxx

WEIR COEF . txxxssxxa
RESERVED txrtxkkxwx




advanced Interconnectesd Channel & Pond Routing {adICPR Ver 1.31)
Copyright 1989-1990, Streamline Technelogies, Inc.

MILL CREEK-25YR/G6HR STORM EVENT-POST COND-MED POND-{REVISEDZ)

-

G

¥ YREACH NAME
FROM NCDE
TC NODE
REACH TYPE
FLOW DIRECTION
TURBC SWITCH

10/24/71991

CULVERT DATA

emal (in)e

L

LL NS L L I D N Y

i

Uss INVERT {ft):
ENTRNG LOSS:

=pSITION A
CREST EL. (Fi13:
RESERVED:
DOSITION B
CREST EL. (Tt)
RISTVED
NOTE
> YREACH MNAME
FROM mNODE
(:) TO NODE
REACH TYPE

FLOW DIRECTION
TURBD SWITCH
CULVERT DARTs
SEAN { m
U/S INVERT (T
ENTRMNG LUE
POSITION A
CREST EL.

{.F""\..,-H._z

RESERVED:

POSITION B
CREST EL.

o ke
[

IEREEENT R

FNESERVED:

NOTE:

A

700

750

CULVERT, RECTANGULAR w/ ROADUAY
POSITIVE AND MNEGATIVE FLOWS ALLOWED
CHN

&5 . 000
4,520
1.000

300000 RISE {in):
4.980 D/5 INVERT (ft):
500  ® OF CULVERTS:

RECTaNGULAR ROADWaY /BERM WEIR
12.960 CREST IN. (Tt): 200.000
AXEEXRKEEL RESERVED sk

RECTANGULAR RDADUAY/BERM WEIR

Dwamwckkx CREST LN, {fr)isxsssaexx
- R 533 53 + CEEELVED i m ey
CULVERT UNDER 3RD 5T - MalN CHaN
fatal
H00
850
CULWVERT, RECTANGULAR w/ ROADWAY
FOETTIVE &ND NEGATIVE rLOWS sLLOWED
(L
09,000 RILE [in)} &0, 000
4 500 D/S INWVERT {T+3: 4 500
g -tele # 0OF CULVERTS 1,000
RECTaANGULAR ROADWAYBERM WEIR
11.970 CREST LW. (Tt ): 200.000
PP P RESERVED ! mxxrrxrx

RECTANGUL 2R ROADWAY/SERM WEIR
CREET L. {FLlirrxxxunux
EXEETERE RESEAVED i kxR

CULVERT UNDER ZHD =T - MaIN CHAN

LENGTH (f¢): &80.000
MENNING N 013
WEIR COEF.: Z.800

RESERVED I sx®xtxts®

IREEERRAX
DI mEREXRERE

WEIR COEF.

RESERVE

LENGTH (T1): &0.000
MANNING N: c13
WEIR COEF.: 2.£00

RESERVED tkxm®ksE®

WEIR CODEF . t®xdwwuks
RESERVED i xk¥EkxEE




advanced Interconnected Channel & Pond Routing
Copyright 1989-1990, Streamline Technol

(adICPR Ver 1.31)
ogies, Int.

MILL CREEK-25YR/6HR STORM EVENT=POST COND-MED POND-({ REVISEDZ )

(:D 10/24/1991
3 YREACH NAME 1 &5
FROM NODE 1 900
TO NODE r S50
REACH TYPE CULVERT, RECTANGULAR w/ ROADUAY
FLOW DIRECTION POSTTIVE AND NEGATIVE FLOWS ALLOWED
TURBO SWITCH : QN
CULVERT DARTA :
span (in): £4.000 RISE {in): S6.000
use SNVERT {ft): 2.020 D/% INVERT (¥t 2.99¢
ENTRNC LOSS: 500 2 OF CULVERTS:  2.000

SOSITION A s SECTANGULAR R0ADLAY/SERM WEIR
c=esT EL. L[t 13,800 CREET LN, (Tt ) 200.000
RESERVED ! ek xxx RESERVED i drEmEsn®

FOSITION B STCTANGULAR ROADWAY/ZBERM WEIR
CREST EL. {FL)issrmxxxx CREST LHN. (Tt )r=xxkaxxx

RESERVED: xrexxxEX DECTRVED IR ERRERX

NOTE: CULVERTS @ 15T STREET - HMAIN CHAN
Y IREACH NAME ald
FROM MNODEC 1000
TO MODE 1050

O

REACH TYPE
FLOW DIRECTICN

CULVERT, RECTANGULAR w/ ROADKAY
POSITIVE AND NESATIVE FLOWS ALLOWED

TURED SWITCH OGN
CULVERT DATH
span {in)r 3EC.000 oBISE {inyr 105000
uss INVERT {Ft): - 7RO D/ INVERT (L) 1,000
ENTENC LDES: LE00 & OF CULVERTS: 1,000
POSITION & RECTANGULAR ROADWAY/HERM WEIR

CREST EL. [Tt 18 .300 CREST LK. {73 200,000
RESERVED I xxtkxse RESERVED t :kmxeaex
S0SITION B SECTANGULAR ROSDWAY/BERM WEIR

CREST EL. {fr)-wwxzwksx
BESEOVED I X ¥ RERERS

CREST LN. {7t )ixsssszrs
RESEOVED : mkxra e ¥

NOTE: CULVERT UNDER U.S. HUWY 17-92

LENGTH (TL): 100.000
MANNING N: L1z
WEIR CGEF.: 2_EDT

RESERVED i xa®Erxxr

WEIR COEF . rassesik
GO RVED I RN EER

LENETH (F1): 45040
MANNING N: iz
WEIR COEF .: 2,800

RESERVED IxmedminE

WEIR COEF . :®mdwxzhs
SESTRVED:: fxsxkkka




advanced Interconnected Channel & Pond Routing (agICPR Ver 1.31)
Copyright 198%~1990, Streamline Technologies, Inc.

(:ﬂ 10/24/1591
»YREACH NAME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
TURBD SWITCH

CULVERT DaTA :
spaN (in):

Uss INVERT (ft):
ENTERNC LOSS:

POSITION #A
CREST EL.
WEIR

{ft3:
COEF . :

POEITION B
NOTS
YIREACH NAMS :

FROM NODE

TG NODE

REACH TYFZ
FLOW DIRECTION
TURRD SLWITCH

CULVERT oATA

sPaN {ind:

Uss INVERT (FL):

EWNTRNC LDSS:

FOSITION A :

CREST EL. {Tt):

WEIR COEF.:
FOSITION B

INVERT ZL. {fi):

WEIR COEF.:

NOTE :

: 300

i POSTITIVE AND NEGATIVL

MILL CREEK«-2EBYR/6HR STORM EVENT-POST COND-MED POND-{REVISEDZ2)

c
220
106

: DROP STRUCTURE w/ CIRC. CULVERT

POSITIVE anND NEGATIVE FLOWS ALLOWED

oM
24 . 000 RISE (in): 24.000 LEMGTH {Ft): &£00_000
29 _520 D/5 INVERT (ft): 28.320 MANNING N: 013
SO0 # OF CULVERTS: 1,000
RECTEeNGULAR RISER SLOT
B7.000 CREST LN. (7% 16,500 OPENING (FLl: 299,000
32.000 GATE CDEF.: 600 NUMBER OF ELEM.: 1.000
NOT USED

MW CULY IN S0UTH PORTION OF C LLUE

4
301

CVLVERT
FLOWS ALLOWED

DROF STRUCTURE W/ LIRC.

oM

23 000 RISE (in): 48.000 LENGETH {(fLI:2200.,.000
20_&70 D/ INVERT [t ): 18,220 MAMNING N: 13

500 £ 0OF CULVERTS 2.000

EECTANGULARE RISER SLOT

Z5_750 CREST LN. {ft3¥: 7F&5_00D0C OPENING {fL): 992, 000
Z.000 GATE COEF.: LS00 WMUMBER OF ELEM.,: 1.500

CIRCULAR RISER SLOT

24 .000 SPaN {in): 8.000 RISE {in): 2.000
3000 G&ATE COEF.: 600 NUMBER OF ELEM.: 3,000

CLULY FROM 18TH ST POND TO 1&6THE &T




(:B

vanced Inter¢onnected &
Adva CopyTight 1989-1990, Streamline Te¢hn¢?o91es,

MILL CREEK-2BYR/E&HR STORM EVENT-POST COND-MED POND={ REVISEDZ)

10/24/1991

3 YREACH NAME :

FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
TURRO SWITCH
EOT. WIDTH {(ft):
LENGTH {ft):

LY I Y I kR

MANNING N:
NOTE:

CREACH NAME
TEOM NODE :
TO NODE :
REACH TYPE i

FLOW DIRECTION
TURBD SWITCH

X P o
o

L {
LEMETH {
MANMING WN:

L
in Fr AT &

£a
T -
o
TC

NOTE:

REACH NAME
FROM NODEZ

TO NODE
REACH TYFE
FiOW DIRECTION
TURRO SWITCH
20T, WIDTH {

LENGTE {F
MANNT NG

1)
£
Mz

NOTE:

rREACH NAME

FROM NODE

TO O NODE

REAZH TYPE

FLOW DIRECTION
TURSD SWITCH :
BOT. WIDTH (13-

LENGTS ([ fL 111000000 U/S INVERT {ft):

MANNING N

NOTE:

chanrnel & Pond Routin
Iinc.

B
105
106
TRAPEZOIDAL CHANNEL, ENERGY EQ.
POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF

8.000 LEFT &5 {h/v)s
400 .000 Uss INVERT (fr)s

5.000 RGRT 55 (h/v):
2¢.000 D/S INVERT (ft):

.025 ENTRNC COEF.: .100 MaX. DEPTH (ft):
CH&N NORTH OF 25TH ST-T0 W SIBE CH
D
i0s
107

TRAPEZOIDAL CHANNEL , ENERGY EOQ.
PCSITIVE AND NEGATIVE FLOWS ALLOWED

oFF .
Z.000 LEFT 52 (hrsv ) 2. 000 REHT £ {h/v):
300 000 U/S INVIRY [ft): 285.320 D/S INVERT (Tt:
L0025 ENTRNC COEF.: 100 MeaX . DERTH (TiL):

CHoN BETWEEN W SIDE CHAN & 247TH ST

107

TRAPZZOIDAL CHANNEL . ENERGY EG.

: POSITIVE aND NEGARTIVE FLOWS ALLOWED

OFF
Z.000 LEFT &5 [h/v )
200 . 000 U/S INVERT {(fr):
025 ENTRNC COEF .

Z.000 RGHT S5 {h/v):
28.410 B/S INVERT (fi):
.100 MAX. DEPTH {T1):

SIDE CHANNEL - SOUTH OF 24TH STREET

F

107

108

TRAPEZOIDAL CHANNEL, ENERGY EQ.

POSITIVE AND NEGATIVE FLOWS ALLOWED

OFF
g8.000 LEFT 88 (hsv): 2,000 REHT $8 (hrvi:

27.810 D/$ INVERT {ft):
.100 MAX. DEPTH (ft):

025 EMTRMC COEF . :

CEAN STWN Z24TH & Z3RD 37 - MaIN LM

{ sdICPR Ver 1.31)

2.000
28 .320
57.000

Z.000
£7 €10
F9.000

Z.000
27 .81C
F%.000

Z.000
26.110
2% .000




advanced Interconnected Channel & Pond Routing (adICPR Ver 1.31)
Coprright 1989-19%%0, Streamline Technologies, Inc.

O 10/24/19%1
»»REACH NaME
FROM NODRE
TO NODE
REACH TYPE
FLOW DIRECTION
TURBO SWITCH

BOT. WIDTH {ft):
LENGTH (Tt ):
MANMING N

NOTE:

) yREACH NAME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
TURBD SWITCH
=0T, WIDTH (T

FAaNNING

O; JREACH NAME

FROM NODE

TO NOBE

REACH TYPE
FLOW DIRECTION
TUREBD SLITCOH
BOT., WIDTH {F

MOTE:

NGTE :

>IREACH NaME
FROM NODE
T0 NODE
REACH TYFE
FLOW DIRECTION
TURED SLITCH

BOT. WIDTH {Tt)
LENGTH {ft):
MANNING N:

NOTE:

L)
LENETH {7t )¢
N

T
PR ER 4

LENGTH (T+3:
MANNING N:

MILL CREEK-2Z5YR/&HR STORM EVENT-POST CONMD-MED POND-{REVISEDZ)

<

108
200
TRSPEZOIDAL CHANNEL, ENERGY ED.
POSITIVE aND NEGATIVE FLOWS ALLOWED
OFF
£.000 LEFT S5 {hrsv):
S50_000 U/S INVERT (ft):
025 ENTRNC COEF .:

2.000

CHAN ETLWN ZERD 2 Z20TH 2T - MalIN CH

-
<

20
202

TRAPEZOIDAL CHANNEL, ENERGY EQ.
PCSITIVE AND NEGATIVE FLOWS ALLOWED
OFF

10000 LEFT £8 (/v ) Z.000 REFT €5 (hrv
€75.000 U/S INVERT {ft): 24.000 D/S INVERT (Tt
-0=20 ENTRNC CDEF @ LA00 MeX. DERPTH (Tt
ChH&N aLDONG ZO0TH - WEST OF GOLDSEORD
M
400
401

TRAPEIDIDAL CUHANMEL, ENZREY EL.

PRSITIVE A&ND NEGATIVE FLOWS ALLOUWED

OFF

20,000 LEFT £5 [ ho/v):

250 .C00 U/S INVERT {fi):
0ZE ENTRNC COEF.:

2.200 REHT 28 (/v
14,470 DS INVERT (Tt
L1100 MARX. DEPTH (Tt

CHAN BTWN 13TH & 12TH &T7's$-MAIN CH

0
491
402
TRAPEZOIDAL CHANNEL, ENERGY EQ.
POSITIVE a4ND NEGATIVE FLOWS ALLOWED
OFF
20.000 LEFT 88 (hsuv):
250.000 UsS INVERT {fi):
025 ENTRNC COEF,:

2.000

CHAN ETWN 12TH & 117H 57 - MsIN CH

REHT $% (hsv):
26.110 D/S INVERT (ft):
100 MAX, DEPTH {fi3:

AT
[T TS

3:
3z
)-

REST S5 (how e
14 140 D/S INVERT {ft):
100 MAX. DEPTH (T13:

2.000
24 .500
2% .000

Z. 000
24 ,.000
99 .000

2.000
14,140
&% . 000

2. 000
13,620
29.000




advanced Interconnected Channel & Pond Routin? {2dICPR Ver 1.31)

Copyright 1989=16%0, Streamline Techno

MILL CREEK-ZBYR/GHR STORM EVENT=-PDST COND-MED POND-(REVISEDZ)

(3 10/2471991

Y YREACH NAME
FROM NODE
TO NCDE
REACH TYPE
FLOW DIRECTION
TURBD SWITCH :
BOT. WIDTH {ft):
LENGTH ( f1):

LI L] L)

MAMMING N:
NGTE:
PyREACH NAME
FrROM NODE
T0 NODE
REACH TYPE

FLOW DIRECTION
TUREG SWITCH :
20T, WIDTH {7
LENSTH (7

M

(:))}REQCH NAME

FROM NODE :
T0 WNODE .
SEACH TYPE
FLOW DIRECTION
TURED SWITCH
BOT. WIDTH {ft):
LENGTM { Fe ¢!
MANNINE N:

NOTE:

YIREACH NAME
FROM NODE
T0O NODE
REACH TYPS
FLOW DIRECTION
TURBO SWITCH
- BOT. WIDTH (fi):
LENGTH { ft):
MANNING N:

NOTE:

ogies, Inc.

e
419
402
TRAPEZOIDAL CHANNEL, ENEREY EQ.
POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF
10.000 LEFT 55 {hav): 2.000 RGHT 55 (hsv):
700.000 UsS INVERT (ft): 15.000 D/S INVERT (Ft):
025 ENTRNC COEF.: -100 MAX. DEPTH (Ft):

SIDE CHaNNEL FROM CROOMS ARES

tn

S02

403

TREFEZDIDAL CHANNEL , ENERGY EQ.
POSITIVE AND NEGATIVE FLOWS ALLOWED

OFF
20,000 LEFT &5 {hrvl: 2.000 BEEHT E£S {hosv):
800.000 U/$ INVERT {ft): 13.820 D/S INVERT (f1i):
.0ZE ENTRNC COEF,: L1000 MaX, DEPTH (11 ):

CHAN BTWN 1i7TH %2 %TH &7 - mMaIN CH

R
20z
£00
TRAPEZIGIDAL CHANNEL , ENERGY £4.
POSITIVE AND NEGATIVE FLCWS ALLOWED
OFF
20.000 LEFT &5 {h/uv): 2.000 REHT S5 {hrv)
A50.000 U/S INVERT (ft): 11.940 D/S INVERT {¥:t):
.025 ENTRNC COEF.: L1900 MAX, DEPTH (Ft)

CHAN BTWN 97H & £TH &7 - MAIN CH

T
611
620
TRAPEZOIDAL CHANNEL , ENERGY EO.
POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF
Z0.000 LEFT $5 (h/v):  2.000 RGHT S5 (hsv):
450.000 U/$ INVERT (Ft): 1£.320 D/S INVERT (ft):
.025 ENTRNC COEF.: .100 MAX., DEPTH (ft):

CHAN BTWN PERSIM & 8TH &T-%5 SIDE CH

2.
13,
.

S
o} =t B

10
=9

77

o 1o e
£20
OO0

pelale
fFEC
000

e als
IR
e ule

alale
i0.
M elele

130




sdvanced Interconnected Channel % Pond Routing (adICPR Ver 1.31)

Copyright 198%-1990,

MILL CREEK-Z5YR/6HR STORM EVENT-PCST COND-MED POND—{ REVISEDZ2)

(:D 10/24/1951
3 IREACH NAME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
TURBOD SWITCH

s 1

.
-

BOT. WIDTH {ft):
LENGTH (ft):
MANMMNING N3

stregmline Technologies, Inc.

AM
620/
&208
TRAPEZOIDAL CHANNEL , ENERGY EG.
POSITIVE AND NEGATIVE FLOWS ALLOWED
DFF
20 .000 LEFT 58 {h/v)?
450.000 U/S INVERT (Tt
025 ENTRMNL COEF ¢

2.000

NOTE: CHAN BTHN RR SPUR & RR MAIN-MAIN CH

YIBEACH N&ME
FROM MNODE
TO MNODE
REACH TV YFE
FLOW DIRECTION
TURBD SWITCH

=07, WIDTH

(:)>>REQCH NAME

FROM NODE
TO MODE
REACH TYPE
FLOW DIRECTION
TURSBS SWITCH
207T. WIDTH (Tt

MANNTINE

J
LENGTH {Tt):
N

NOTE:

»IREALCH NAME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
TURSD SHWITCH

EOT. WIDTH (T
LENGTH (¥
MANNI NG

)
ey
M

MOTE!:

W
&1
612
TR&PEZCIDAL CHANNEL , ENCRGY EQ.
POSITIVE AND NEGATIVE FLOWS ALLOMED
CFF
12,600 LEFT &5 (0w} 2800 RGHT $% {(h/v):
1A000,000 LSS INVERT {fr):  20.580 Dse INVERT (fi):
025 ENTRNC COEF.: L100 MAX.. DEPTH (Tt ):

CHAN BTWN RR & PERSIM - % SIDE CHAN

Y
&15
&14

TRAPEZOIDAL CHANNEL, ENEREY Q.

FPOSITIVE AND NEGATIVE FLOWS ALLOWED
OFE
10000 LEFT €5 (kv ): 1.500 RERT £% fﬁfu]:
120C.000 UsS INVERT {(ft): 24.880 /5 INVERT (Tt):
et ENTRNC COEF . L1000 MAX . DEPTH {(ft):

CHAN BTWN AIRPT BL & R POND-S SICH

AE

615

&17

TRAPEZOIDAL CHANNEL, EMERGY EG.

POSITIVE AND NEEATIVE FLOWS ALLOWED

OFF :
10000 LEFT $§ (h/v)s

1300.000 U/S TRVERT (TL

.25 ENTRNC COEF .:

2.000 RGEHT 55 |
2Z2.600 D/5 INVERT
L1000 MRX. BEFTH

£0uTH SIDE CHANNCL - SOUTHEREN TRIB

RGHT 55 (hsv):
$.650 D/S INVERT (ft):
100 MAX. DEPTH (ft):

aWAVINE
543
(L)

2.000
8.510
59 .000

2.000
12.2%0
99,000

1.5800
20.780
5% . 000

z.00¢
22 .000
2% . 000




advanced Interconnected Channel & Pond Routlin z
Copyright 198%=-19%0, Streamline Technolcogies,

(2dICPR Ver 1.31)
Int.

MILL CREEK=-Z25YR/EHR STORM EVENT-POST COND-MED POND—{ REVISEDZ)

(:D 10/24/1991

Y »REACH NAME 4
FROM NODE

TQ NODE :

REACH TYPE :

FLOW DIRECTION :

TURBO SWITCH :

BOT. WIDTH (Ft):
LENGTH (T£):

MANNING N:
NOTE:
3IREACH NAME
FaomM NODE
TO NODE
REaCH TYPE
FLOW DIRECTION
TURRO SWITCH t
naT . WIDTH (F1i:
LENGTH {FL3:
MANNINEG N:
- NOTE:

O} JREACH MaME
FROM NGDE
TO NODE
REACH TYPZ
FLOW DIRECTION
TURBD SHITCH
WIpTH (7

= i

+
= I

MANNING MN:
NMOTE:
IREACH NAMZ
FrOM NODE
TO NODE
REACH TYPE

FLOW DIRFCTION
TURBO SWITCH
20T. WIDTH {ft):
LENGTH { ft )¢
MANNING N:

MOTE:

AD

&10

£20

TRAPEZCIDAL CHANNEL, ENERGY EQ.
POSITIVE AND NEGATIVE FLOWS ALLCWED

OFF
20,000 LEFY 55 {h/v): 2.000 REHT 55 {hrv ) 2.000
55000 UsS INVERT (ft): 10.300 D/S INVERT (fL): 10.18C
.025 EMTRNCG LOEF.: J100 MaX., DEPTH (i) 29.000
CHAN BTWN 8TH 57 & RR SPUR-MAIN CH
ax
£z
£20 _
TRAPEZOIDAL CHMANNEL, ENERGY ECO.
POSITIVE AND NESATIVE FLOWS ALLOWED
OFF
=0 000 LEFT &85 {(hrsv): = 000 REHT 5 {hov ) 2,600
==50_000 U/S IMNVERT (Ft): 11,130 D/5 INVERT {(fi): £.510
,025 ENTRNC COEF.: 100 MAX, DEPTH (i) 99,000
CHAN ETWN PERS & POND £20-N SIDE CH
a0
523
[Ny
TRAPEZFOIDAL CHAMMEL , ENERGEY EQ.
: POSITIVE AND NESATIVE FLOWS ALLOWED
OFF :
3 0,000 LEFT =t {h/v)es 2,000 aeEHT 25 [(Rov): Z.000
LENGTH (FL):1400.000 U/S INVERT (ft): :8.140 D/S INVERT {fi): 12.000
D25 EMTRNC COEF.: Li00 MAX. DERPTH {(ft): 9%.000
CHaM BTWN RR & PERSIM - N SIDE CHAN
AI-1
&8
Hzd
TRAPEZDIDAL CHANNEL, ENMERGY ERQ.
POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF
10.000 LEFT &8 {(h/v): Z.000 RGHT 55 {(hov): Z2.000
580 .000 UsS INVERT {ft): 2Zz.000 Dr/s% INVERT (ft): 20.350
025 EMTRMC CODEF .: L1000 MAX. DEPTH (40 5% . 000

CHaN BTWH M SIDE OHAN POND 3 RR




{ 10/24/1991
y YREACH NAME
FROM NODE
TO NODE
REACH TYPE
FILLOW DIRECTION
TURBO SWITCH :
BOoT. WIDTH (ft):

MANNING" N:
MNGTE:

IREACH NAME
FROM NODE
TC NODE
REACH TYPE
FLOW DIRECTION
TURBO SWITCH

2GT. WIDTH |

LENGTH (7

N

*REACH N&ME :
FROM NODE H
TO NODE :
REZACH TYPE
FLOW DIRECTION
TURED SWITCH
BUT. WIDTH (
LEmaTH
MANNIMNG

2

e
[=3
a
£l

y:
3
=

NGTE :

PRREACH NAME
FROM NODE
TO NODE
REACH TYPFE
FLOW BIRECTION

TURBD SWITCH
30T, WIDTH (ft):
LENGTH (§t):
MANNING N:
NQOTE:

LENGTH (f£):1995.000 U/S INVERT (Ft):

[zt Dl ki achil R Y

MILL CREEK~25YR/6HR STORM EVENT-POST COND-MED POND-{ REVISED2 )

Al

625

&Z4B

TEAPEZOIDAL CHANNEL, ENERGY EQ.
POSITIVE aND NEGATIVE FLOWS ALLOWED
OFF
19.000 2.000

LEFT 55 (hsv): REHT 55 {(hrw):

025 ENTRNC CCEF .:

CHAN BTWN BEVIER & N SIDE CHANPOND

<t

£37

E2&

TRAPEZOIDAL CHANNEL, ENERGY EQ.
POSITIVE AND NEZATIVE FLOWS ALLOWED

oF
1D.000 LEFT S8 {R/v3 2.00D REHT 82 { Rsv):
£ES,000 UsS INVERT {71) 27 .270 D75 INVERT (F&):
.025 ENTRNLC COEF 100 MaX, DEFTH (T1):
CHaN BETWN MEISCH & SEVIER-N SIDE CH
=1
#50
700
TRAPEICIDAL CHANNEL, ENEREY EOQ.
POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF
Z0.0G0 LEST 55 [h/v) 2,000 REHT €8 (hsv):
1650 .000 U/5 INVERT {ft) 5.490 D/S INVERT (ft):
D25 ENTRHC [DEF. L300 MaxX. DEFTH { Tt ):
CHAN BTWN RR & 3RD $T - MaIN CHAN
AP
750
800
TRAPEZOIDAL CHANNEL . ENERGY EQ.
FOSITIVE AND NEGATIVE FLOWS ALl OWED
OFF
30.000 LEFT S8 {&/v): Z_.000 BEBHT €% (hsv):
530.000 U/S INVERT {Tt): 4._520 D/ INVERT { 1)
L0Z5 ENTRNC COEF . : L1000 MaX. DEPTH (FL):

CHak BTWN 2ZRD & 2ND ST - MAIN CHAN

26.250 D/S INVERT (ft):
L1000 MAX. DEPTH {fiL):

advanced Intercennected Channel & Pond Routing (§dICPR Ver 1.31)
Copyright 1989-1990, Streamline Technologies, Inc.

2.000
22,000
F9.000

2.000

_—
LSRG

Releie

2.000
4 _.S80
22300

2.000
4.500
99 000
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advanced Interconnected Channel & Pond Routin
CopyTight 1989=-19%0, Stresmline Technofogies, Inc.

MILL CREEK-25YR/EHR STORM EVENT-POST COND-MED POND-{REVISEDZ)

{ adICPR ver 1.31)

10/24/1991
Y SREACH NAME AR
FROM NODE 1 850
TO NODE 900
REACH TYPE : TRAPEZOIDAL CHANNEL, ENERGY EQ.
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED
TURBD SWITCH : OFF
50T, WIDTH {(Ft): 20.000 LEFT 55 (h/v): 2.000 RGHT 85 {h/v): 2.000
LENGTH {ft): £90.000 U/S INVERT (ft): 4,500 D78 INVERT {ft): 32.020
MA&NNING N .0ZE ENTRNG COEF.: 100 MaX. DEPTR {ft ). 9%.000
NOTE: CHAN STWN 2ND & 18T T - MARIN CHaN
MIREACH NAME a7
sooM NODE : TEC
TO NODE : 1000
REACH TYPE : TRAPEZQIDAL CHANNEL, ENERGY EQ.
FLEOW DIRECTION + POSITIVE AND NEGATIVE FLOWS ALLOUED
TURS0 SWITCH OFF
=0T, WIDTH (F49): 20,000 LEFT B8 {h v 2.000  REHY 5% (h 2.008
1 SNETH (T4 312313000 U/S IRMERT (Tol: 2.990 D/S INVERT ( -.7L
MANNING N 025 ENTRMC COEF.: LA00 MAY. DEPTH (T $9.000
NDTE: CHABN BTWN 187 ST & 17-92 - MAIN CH
SAREACH NAME v
FROM NODE 1050
TO NODE LKMONROE
BEACH TYPE TRAPEZOIDAL CHANNTL, ENEREY EC.
FLOW DIRECTION FOSITIVE AND NCG&TIVE FLDWS ALLOWED
TURBD SWITOH OFF
BOT. LIDTH (Ft): 1£3.000  LEFT &8 {h/v): 2,000  RGHT 22 (i £,0900
LENSTH (T£): 220.000 U/% INVERT (ft): =-1.00C D/S INVERT ( -2 .000
MANNING N: .0Z5 ENTRNE COEF .3 100 MaX, DEPTH ( 59000
NDTE: OUTFALL TO LAKE MONROE

T B ™ e a ey  ——



advanced Interconnected Channel & Pond Routling (adICPR Ver 1.31)
CopyTight 1989-1990, Streamline Technologies, Ing.

MILL CREEK-2S5YR/6HR STORM EVENT-POST COND-MED POND-( REVISEDZ)

(’W 10/24/19%1

REACH SUMMARY

= T -+ 1+ T+

TNDEX RCHNAME  FRMNODDE  TONODE REACH TYPE

. ——— A —— —— ——— — I —————— PP T e e i i

1 X £14 613 RECTANGULAR WEIR/GATE/ORIFICE, VILLEMONTE EC
2 RI-Z 6243 E24h =ECTANGULAR WEIR/GATE/ORIFICE, VILLEMONTE EG
+ A 100 105 CULVERT, CIRCULAR w/ ROADWAY
4 = 200 201 CULVERT, RECTANGULAR w/ ROADUWAY
s I 02 300 CULVERT, RECTANGULAR w/ ROADUAY
6 L 301 302 CULVERT, CIRCULAR W/ ROADWAY
v cTorc 00 CULVERT, CIRCULAR w/ RO&DWAY
5 & 200 510 CULVERT. RECTANGULAR w/ ROADWAY
e amM-t 20 &Z0A Ut VERT, ARCH w/ ROADUWAY
10 AM-2 £202 650 CULVERT, SRCH w/ ROADWAY
13 U 612 511 CULVERT, RECTANGULAR w/ RCADWAY
iz =1 214 £13 CULVERT, CIRCULAR w/ ROADWAY
1z 0z £16 £15 CULVERT, CIRCULAR w/ ROADWAY
Y 217 £14 SULVEST, CIRCULAR w/ BOSDWAY
i8 AT 519 ) CULVERT, CIRCULAR u/ ROADWAY
16 AF £22 &21 SULVERT, ARCH w/ ROADWAY
17 &H ez4 823 CULVERT, CIRCULAR w/ ROADWAY
1 pI-Z £24S SPAL CULVERT, CIRCULAR w/ ROADWAY
L% Al 625 £25 CULVERT, RECTANGULAR W/ ROADWAY
(:D 20 AL £28 &27 CULVERT, RECTANGULAR w/ ROADWAY
21 AD 700 750 CULVERT, RECTANGULAR w/ ROADWAY
22 AR BOO 850 CULVERT, RECTANGULAR w/ ROADWAY
3 A8 200 S50 CULVERT, RECTANGULAR w/ ROADWAY
c4 AU 1000 1050 CULVERT, RECTANGULAR w’ ROADWAY
25 ¢ 220 06 RGP STRUCTURE w/ CIRC. CULVERT
24 K 00 03 SROP STRUSTURE w/ CIRC. CULVERT
27 B 105 106 ~RAPEZ0IDAL CHANNEL, ENERGY £5.
28 D 106 107 TRAPEZOIDAL CHANNEL, ENEREY EQ.
29 E 210 107 TRAPEIDIDAL CHANNEL , ENERGY EQ.
30 F 107 108 TRAPTIOIDAL CHANNEL, ENEREY EQ.
1 @ 108 200 TRAPEZOIDAL CHANNEL, ENEREY EO.
z2 I 2051 202 TRAPEZOIDAL CHANNEL, ENERGY EO,
3 N 400 401 TRAPEZOIDAL CHANNEL, ENIRGY =0.
24 9 407 402 TRAPEZIOIDAL CHANNEL , ENERGY £G.
35 P 2410 402 TRAPEZOIDAL CHANNEL, ENERGY E0,
& O 40z &03 TaAPETOIDAL CHANNEL , ENEREY EO.
37 R £03 500 TRAPCZIOIDAL CHANNEL , ENEREY EQ.
3\ T &11 £50 TRAPEZOIDAL CHANNEL, ENERGY E0.
39 am 520h 6208 TRAPEZOIDAL CHANNEL , ENERGY ED.
40 W 6173 61 TRAPEZOTDAL CHANNEL , ENERGY EO.
41 v £15 &i4 TRAPEZOIDAL CHANNEL , TNZRCY £0.
a2 aB £1€ £1 TRAPEZNILAL CHANNEL, ENERSY Q.
£2 AD £10 £20 TEAPEZOINAL CHANNEL , ENEREY ZC.
&4 &E 621 620 TRAPEZCIDAL CHANNEL , ENERGY EQ.
45 AG 273 £22 TRAPEZOTIDAL CHANNEL . ENERGY EO.
‘:) 58 A=l SZAA £24 TRA4PEZOIDAL CHANNEL , ENEREY E£0.
a7 Al 225 824 TRAFEZOIDAL CHANNEL , ENERGY E0.
4= =14 =7 £.08 TRAFEZSGIDAL CHaMNNEL , ENEREY =,
5% AN £ 8D =50 TRASEICTDAL CHANNEL . ENERGY EC.

oL A TLo B0 TERFEZOIDAL CHANREL , ENEREY EC.




3 tdvanced Interconnected {hannel & Pond Routing (adICPR Ver 1.31)
Copyright 1985-19%0, Streamline Teshnelogies, Inc.

MILL CREEX-25YR/&HR STORM EVENT-POST COND-MED POND-({REVISEDZ)

10/24/1391

REACH SUMMARY

INDEX ROCHN&AME FRMMNODE TONODE REACH TYPE

— . . o i —— = ——— k- Rk ———— —— o b A A T — — - k- il - A P Y A Y L AP A AR P . M L S S e S P e e

51 AR 850 S00 TRAPEZOIDAL CHANNEL , ENERGY EZ0Q.
5z AT - 250 1000 TRAPEZDIDAL CHANMNEL, EMNERGY EOQ.

53 av i0s0 LKMONROE TRAPEZOIDAL CHANNEL , ENERGY ELQ.




APPENDIX 6
HYDRAULIC INPUT DATA

CLOUD BRANCH DRAINAGE BASIN:

25-YEAR/6-HOUR STORM EVENT




) BR INA

25-YEAR/6-HOUR STORM EVENT

'@ HYDRAULIC INPUT DATA
" PRE-CONDITION
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.31)
Copyright 1989-1990, Streamline Technologies. Inc.

CLOUD BRANCH - 25YR/6HR STORM EVENT - PRE CONDITICN (256PRE3)

X~COOR
(ft)

Y-CODR
{Fft2

LENGTH
{ftl

STeGE
{f)

AaREA/TIME
{ac )/ (hr)

o ——— e ———— W ——— e el Gl PSR S AP M i ——— —— . A e wk e e e e ———

1071571991
NODE NODE IMNI STAGE
NAME TYPE (ft)
10 AREA  28.220
20 AREA  27.840
40 AREA  26.880
20 ARER  26.650
STORAGEL AREA 24 .230
STORAGEZ AREA 24 .230
STORAGES AREA  24.230
50 AREA  24.230
100 AREA  24.230
110 AREA  24.080
115 AREA  21.940

000

e el

e lvle)

o0

LO00

000

GO0

L0000

000

-000

-G00

. 000

L0000

000

000

GO0

000

iele

000

000

000

LOG0

000G

000

000

000

=000

£5 .650
35.000

23 .970
25 .9720
27 .970
27 .980
30 .000

22 .070
25.070
27 070
27 .080
29 .050

21 .250
23.3850
26 .950
26 .60
28 .700

22.450C
32.000

24 230
35.000

24 .080
35.Q00

21 .540
32.000

T Mt i n e e e

-180

310

430
2.300
2.7%0

020
-1e0
220
1.200
1.450

O70
-310
150
-4z0
-E70

000
ety

000
L Q00

L00C
000

LO00
-000




Advanced Interconmnected Channel & Pond Routing {adICPR Ver 1.31)
Copyright 1989-1990, Streamline Technologlies, Inc.

(:D CLOUD BRANCH ~ 25YR/6HR STORM EVENT — PRE CONDITION {256PRE3)

1071571991

NODE NODE INI STAGE X~-COOR  Y-CDOR LENGTH STAGE AREA/TIME

NAME TYPE (ft) (ft) (ft) (ft) (ft) (aci/(hr 3

1301 AREA  22.940 000 000 000 22 .940 010

26 940 050

27 .940 400

118 AREA 19.810 000 000 .000 19.810 000

28,000 000

1401 ARESA  20.810 000 000 000 20.810 010

24 €10 100

25.810 450

120 ARES 19 .000 000 000 000 19.000 000

28.000 .000

130 AREA 17 .560 000 000 .000 17 560 _00C

26 .000 000G

140  AREA 17 .360 000 000 000 17 .360 .000

2¢ .000 000

(:) 150 AREA 15.670 ~  .000 000 000 15.670 _00¢

: 25,000 _00¢

160 AREA 15.140 000 000 .000 15.160 000

25.000 000

170 AREA 8,250 000 .00 _000 8,250 .00C

: 17 .000 .00

180 ARER .100 _000 000 000 8.100 000

" 17.000 000

190 AREA 3.000 .000 .000 000 2.260 000

12,000 000

200 ARER 3 .000 000" 000 000 2 .000 000

12.000 000

2310 AREA 3.000 .000 000 000 140 .00C

10.000 000




advanced Interconnected Channel & Pond Routing (adICPR Ver 1.31)
Copyright 1989-1990, Streamline Technolegies, Ing,

- CLOUD BRANCH - 25YR/6HR STORM EVENT =~ PRE CONDITION ( 25&PRE3)
(:D 10/15/719%1 -
NCODE MODE INI STAGE *-L00R ¥—-COOR LENGTH STAGE AREa&/TIME
MNAaME TYPE (fr) (-fr) (fr) {fr) {ft) (ack/(hr)
1000 AREA 3.000 000 000 200 -.750 o000
10.000 .00
1050 AREA 3.000 000 LG00 000 =1.000 Qoo
10.000 eLeld
LKMONROE TIME 3.000 Relvle) ~ D00 000 3.000 000
3.0040 2 .00
3.000 &, 000




U
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aAdvanced Interconnected Chanrnel % Pond Routing (edICPR Wer 1.31)
Copyright 1989-1990, Streamline Technoleogies, Inc.

CLOUD BRANCH - 2BYR/6HR STORM EVENT — PRE CONDITION {Z5&6PRES )

1071571991
3 YREACH NAME : C
FROM NODE DAL
TO NODE : 850
REACH TYPE : CULVERT, CIRCULAR w/ ROADWAY

.

FLOW DIRECTION POSITIVE AND NEGATIVE FLOWS ALLOWED

TURBO SWITCH : DN
CULVERT DATA H
SPaN (in): 36 .000 RISE {in)r 3&6.000
/s INVERT (fr): 26.880 D/S INVERT (Tt): 2Z&_650
ENTRNC LOSS: .500 % OF CULVERTS: Z2.000
POSITION & KRECTANGULAR ROADMAY/BERM WEIR
CREST EL. (ftJ: =1 _6&00 CREST LW, (ft): i00.000

RESERVED - #%kakix® RESERVED ' #katkxtx
FOSITION B H
CREST EL. (Tt )rxxsrxxxx
RESERVED txxxxnis®

RECTANGULAR ROaDWAY/BERM WEIR
CREST LN. (ft)ixsrrxwxy
SESERVED k%X rxE

CULVERT SYSTEM AT ZOTH ST

NOTE:
PyREACH NAME D F
FROM MNODE : STORAGEL
TO NODE : STORGGEZ
REACH TYPE CULVERT, CIRCULAR w/ ROADWAY
FLOW DIRECTION POSTTIVE AND NEGATIVE FLOWS ALLOWED
TURBO SWITCH oN
CULVERT DATA
SPan (in): 26000 RISE (inj: 36.000
U/s INVERT (Ft):r 23.970 D/S INVERT {ft): 23.070
ENTRNC LOSS: 500 # 0OF CULVERTS: 1.000
SOSITION & RECTANGULAR RCOADWAY/BERM WEIR

CREST EL. {(ft3: 2Z2.700 CREST LM. {(fti: 100,000
RESERVED i :®:krkxx RESERVED = waddisktk

PCSTITION B RECTaNGUL AR ROaDWAY/BERM WEIR
CREST EL. { & d:iawwkkdkawk CREST LN. (Tt ):xxxedixk
RESERVED i ks FESCRVED @ deskwsoky®

NOTE: CULVERT AT 15TH $7 BTWN LOW AREAS

{ENGTH (f1):
MANNING N:

wbEIr COEF .3

RESERVED

WETIR COEF.
RESERVED

LENGTH (ft):
MaMNING N:

WElrR COEF.:

RESERVED

WETR COEF.
RESERVED

&0 . 000
013

2.800
IEEFTREEN

TERENERENE N
PERXERE KKK

80 .000
Ol

2.800

H 3 % 3 3 - 3 oS

TEREEEEEX
M 2 4 o
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advanced Interconnected Channel & Pond Routing (adICPR Ver 1.31)
Copyyight 1989%-19%0, Streamline Technolcgigs, Inc.

CLOUD BRA&NCH - 25YR/6HR STORM EVENT — PRE CONDITION (ZS6PRE3)

101571951
s yREACH NAME : F
FROM NODE : $TORAGEZ2
10 NODE : STORAGES
REACH TYPE CULVERT, CIRCULAR w/ ROADWAY
FLOW DIRECTION POSITIVE AND NEGATIVE FLOWS ALLOWED
TURBO SWITCH : DN
CULVERT DATA .
SeaN [in):  30.000 RISE {in): 30.000
U/ INVERT (ft): 23.070 D/S INVERT {ft): 21.950
ENTRNC LOSS: .BD0  # OF CULVERTS: 1.000
POSITION A RECTANGULAR ROADWAY/BERM WEIR

CREST EL. (Tt ):
RESERVED : ®k#kicx

28.000 CREST LN. (ft): 150.000
RESERVED @ msksikay

FOSITION B
CREST EL. {ft):xewswwex
AESERVED { w o

RECTANSULAR ROaDWAY/BERM WEIR
CREST LN. {fi)rxwwesiokx
RESERVID & ok

NOTE: CULVERT SYSTEM AT 147H =T
*»FREACH NAMC !
FROM NODE : STORAGEZ
TO NCDE T g0
RE&ACH TYPE CLLVERT,. CIRCULAR w/ ROADUAY -
FLOW DIRECTION POSITIVE AND MEGATIVE FLOWS ALLOWED
TURBO SWITC ! ON

CULVERT Data

SeaM [ in}: 58000 RISE {(in): 48.000
Uss INVERT (Fr ) 21.950 D/8 INVERT (ft): 22,450
ENTRNC LO5E5: LS00 ¥ OF CULVERTS: 1.000

POSITION A& RECTaNGULAR ROADHAY /BERM WEIR
CREST EL. {ft): 292.300 CREST LN. {(ft): 130.000
RESERVED s kis RESERVED : sk

POSITION B RECTANGULAR ROADUWAY/EERM LWEIR
CREST EL. (7t ):%xsuxskux CREST LN. { £t )oxskxkidks
RESERVED @ :wxzoxme RESERVED © ®kksskikd

MOTE: CULVERT SYSTEM AT 13TH STREET

LENGTH {ft3: 100.000
MANNING N: 013

WeIR COEF . z.800
RESERVED s *kkeXdii*x

WETS COEF | ik
FRESERVED - &k tn®

LENGTH (L3 250,000,
MENMING N: 013

WEIR COEF.: Z.800
RESERVED I :aEm ke

WETR COEF . sxmxxxxx
RESERVED | ®xwskdob

T —— W, = e a o meeem e




O

Aadvaneced Interconnected Channel & Fond Routing (adICPR Ver 1.31)

CLOUD BRANCH - 25YR/6HR STORM EVENT — PRE CONDITION ( 256PRE3)

107157

» YREACH NAME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTI
TURBD SWITCH

CULVERT DATA
5PaN

Us/s INVERT
ENTRNC

POSITION A
CREST EL.
RESE

FOSITION B
CREST E£L.
RESE

JIREACH MeME
FROM NODE
T0O NODE
REACH TYPE
FLOW DIRECTI
TURBG SWITCH

CULVERT DaTR
SPAN
LS INVERT
ENTRMC
FOSITION A

FCSITION B

Copyright 1989-19%0, Streamline Technelogies, Inc.

1991

= I

100

110

CULVERT, CIRCULAR w/ ROADUAY
POSITIVE AND NEGATIVE FLOWS ALLOWED

TR

i P

CN

: ON
(in): 42,000 RISE (in): 42.000 LENGTH {ft):
{ft): 24.230 D/% INVERT (Tt): 24.080 MANNING N:
LOSS: » S0 # OF CULVERTS: 1,400

RECTANGULAR ROADWEY  BERM WCIR

(FL): 29.800 CREST LN. [(Ft): 100000 WEIR COEF.:
RVED : xxxx%xxx RESERVED - #dbxisk RESERVED:

: RECTaNGULAR ROADWAY /BERM WEIR
(ft )ewrrmexexx CREST LN. {Ft)ixsmssxks WEIR COEF.:
BVED kxR ex® RESERVED jwx®¥¥adk RESERVED:

NOTE: CULVERT SYSTEM AT 12TH STREET

LL)

J-1
1301
115
CULVERT, CIRCULAR W/ ROADWAY

oM POSTITIVE anND NEGATIVE FLOWS ALLOWED

Ak FF O AF WP

ON
find): 2&£.000 RISE (in): 3&.000 LENGTE [ft):
{ft): 22.940 D/5 INVERT (TL): Zi1.%940 MANNING M:
LGSS: .500 # OF CULVERTS: 1.000
NOT USED
@ NOT USED

MOTE: CULVERT SYSTEM FROM MODE 13200 TO OB

T T e e CEITLEIFE [ S ... immm mes smme

50.000
01z

2.800
EXEXEERE

MR
B o

S00.000
D13

e TR T I —
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.31)}
Copyright 1989-19%0, Streamline Technologies, Inc.

CLOUD BRANCH - 25YR/E6HR STORM EVENT — PRE CONDITION (256PRE3)

10/15/1991

*»REACH NAME
FROM MNODE
TO NODE
REACH TYPE
FLOW OIRECTICN
TUREBO SWITCH

CULVERT DATA
SPanN (in):
Uss INVERT (ft):
ENTRNC LOSE:

POSITION &
FOSITION B
MOTE:

}rREACH NAME
FROM NQDE
TO NODE.
REACH TYPE
FLOW CIRECTION
TURBO SWITCH

CULVERT DATA
sPaN (in):
U/S INVERT (ft):
ENTRNC LOSS:

K-1

1401

118

CULVERT, CIRCULAR w/ ROADUAY
POSITIVE aND NEGATIVE FLOWS ALLOWED
ON

36,000 RISE (in): 346.000

20.810 D/S INMVERT {ft): 19.810
LS00 # OF CULVERTS: 1.000

NOT USED

NOT USED

CULVERT SYSTEM FROM NODE 1400 TO CB

L

118

120

CULVERT, CIRCULAR w/ ROADWAY
POSETIVE AND MEGATIVE FLOWS ALLOWED
O :

A8 000 RISE {in): 48,000
i9.810 Dss INVERT {ft): 19.000
.500 % OF CULVERTS: 2.000

FPCSITION A RECTANMGULAR ROADWAY/EERM WEIR
CREST EL. {(Tt): 27.100 CREST LN, [(ft): 100.000
RESERVED : exsdwwms BESERVED - kkE¥®d%®
POSITION 2 RECTAﬂEULAR rOADKHAY /BERM WETIR
CREST EL. {ft)isxxrzaxs CREST LN, [(fL)izsmewxxs
RESERVED © sk ik RESERVED - %kt xy
MOTE: CLLY SYST & 5 END OF COASTLIMNE PARK

LENGTH {ft): 300.000
MAMNNING N: 0132

LENGTH {Tt): 200.000
MANNING pN: 01z

WEIR COEF ¢ 2,500
RESERVED tskkkit®

WEIR COEF ., :x:xxtitt
RESERVED i ®®EEEREx




advanced Interconnected Channel & Pond Routing (adICFR Ver 1.31)
Copyright 198%-1990, Streamline Technologies, Inc.

10/15/1991
> YREACH NAME
FROM NODE
TG NODE :
REACH TYPE
FLOW DIRECTION
TURBO SWITCH

*r

CULVERT DATA :
SPAN {in):

uss INVERT (ft):
ENTRNC LOSS:

POSITION A
CREST EL. {Fft):

FESERVED tkdxtiE

POSITION B H

CREST EL . { Tt )zscksiessy
FESERVED i A®xkkxXH

NOTE =

PIREACH NAME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTIOM
TURBO SWITCH

CULVERT DATA
sEaN (in)d:
L'/S INVERT {fL):
ENTRHNC LOZS:

FOSITION A
CREST EL. (ft):

RESERVED : sxk sk

FOSITION =

CREST EL. ({T1):skdckkakkk
RESCERVED s ke rxrE

NOTE:

T ———_—T— b ——

T TR T XY

s s, . 0 T

N

120

140

CULVERT, CIRCULAR ws ROADWARY
POSITIVE AMD NEGATIVE FLOWS ALLOWED
ON

54.000 RISE {in): 54.000
17 .560 D/5 INVERT (ft): 17.3&0
L5000 # OF CULVERTS: 1.000

RECTANGLY_ AR ROADMAY/ZBERM WEIR
25.230 CREST LWN. {(ft): 100.000
RESERVED : fxwwkkx

RECTaNGULAR ROaDHWAY/BERM WEIR
CREST LM, {fL):imarkaxss
’ BESERVED @ ® k¥ *E

CULVERT SYSTEM AT STH STREET

far ]

1%0

is0

CULVERT, CIRCULAR w/ ROADWAY
FOSITIVE AND NEGATIVE FLOWS alLlOWED
oM

45 . 000 RIZE (im): 48.000

15.670 D/S INVERT (Tt): 15.160

-500 # OF CULVERTS: 2.000
RECTANGULAR ROADWAY/BERM WEIR

26,000 CREST LN, (ft): 100.000
RESERVED : ®xxxmbix

RECTaNGULAaR RO&DHAY/BERM WEIR
CREST LN. (ft)ixxzxsrkx
RESERVED t#dhkkx

CULVERT SYSTEM UNDER 5CE RR

CLoOUD ERANCH - 2SYR/EHR STORM EVENT - PRE CONDITION { 2S&PRE3)

LENGTH {ft): £0.000
MAMMING WN: 013
WEIR COEF .: 2.800

RESERVED : k¥xEirx®

WEIR COEF | fadkakknk
RESERVED I :xkktxy

LENGTE £T1): 200.000
MANNING N: 13
WEIR CCEF.: 2.800

RESERVED © ks xxw

WEIR COEF . i®*kexxxrx
RESERVED skt




O

advanced Interconnected Channel & Pond Routing {adICPR Ver 1.,31)
Coprright 198%-19%0, Streamline Techrnologies, Inc.

CLOUD BRANCH -~ 25YR/6HR STORM EVENT - PRE CONDITION ( 256PRE3)

1071571991

»YREACH NAME :
FRCM NODE :
TD WODE
REACH TYPE
FLOW DIRECTION
TURBO SWITCH

CULVERT DATA :
sPaN (inj:

Uss INVERT (ft):
ENTRMC LOS5:

EDSITION A
CREST £L. (fr):

RESERVED : =xxxkrxx

FOSITION B

CREST EL . [ ft)rsrrremes
RESERVED 1 mxedek

MOTE *

FIREARCH HaME

FROM NODE

TC NODE

REACH TYPE

FLOW DIREZTION

TURBO SWITCH

CULVERT DaTa

sPan (in):

Uss INVERT (7t ):
ENTRNC L0%%:

PCSITION A .
CREST Ei.. (ft):

RESERVED : :k¥skkiEk

FOSITION B
CREST EL.

MOTE:

{ £ ) exmmnmon
RESERVED : #xxFxrxk

R

17¢

i8¢

CULVERT, aRCH w/ ROADUAY

POSITIVE AND NEGATIVE FLOWS ALLOWED
ON

100.000

RISE (in): 56.000
8.250 b/% INVERT (ft): 3.100
RS14le # OF CULVERTS: 1.000

RECTANGULAR ROADWAY/EERM WEIR
16,3210 CREST LN, [(fr): 100.000
RESERVED » wacacpkmx

RECTANSULAR ROADWAY/BERM WEIR
CREST LN. (Fr)r=sxxxtex
RESERVED : £k xxiEx

CULVERT SYSTEM &7 3RD STREET

1

120

200

CULVERT , RECTANGULAR w/ ROADWAY
POSITIVE AND NEGATIVE FLOWS AlLLDWED
ON

84,000 RISE (in): 94.000
2 260 D/6 INVERT {(ft): 2.000
500 £ OF CULVERTS:  1.000
RECTANGULAR R20ADWAY/BERM WEIR
13.500 CREST LN. (ft): 100.000

RESERVED - xxkdkey

RECTANGULAR ROADMAY/BERM WEIR

CREST LN. {ft):sskdorsxk
RESERVED : swkakk®

187

CULVERT SYSTEM AT STREEY

LENGTH (ft): 50.000
MaNNTMG N: 013
WEIR COEF .: 2 .800

RESERVED ¥ Ekty®

WETR COEF ., ixxxFHexx
RESERYVED i :xxxwry

LENGTH (ft): ¢0.000
MANNING N 013
WEIR COEF.:  2.800

RESERVED i ®#xdxrxxx

WEIR COEF .:m®®k®sxs®
RESERVED txxmEws




G

advanced Intercennected Channel & Pongd Routing (adICPR Ver 1.31)
Copyright 1989~1990, Streamline Techneclogies, Inc.

CLOUD BRANCH - 25YR/6HR STORM EVENT - PRE CONDITION (Z5&PRE3)

10/15/71991

»»REACH NAME

FROM NODE

TO NODE

REACH TYPE
FLOW DIRECTION
TURBD SWITCH

LI ]

T

CULVERT DATA :
SPaN (in):

U/5 INVERT (ft):
ENTRNC LDSS:

FOSITION A

L

1000

1050

CULVERT , RECTANGULAR w/ ROADWAY
POSITIVE AND NEGATIVE FLOWS ALLOWED
o

260,000 . RISE {in): 108.0C00
-.750 DsS INVERT {(ft): -1.000
200 # OF CULVERTS: 1.000

RECTaNGULaRr ROaDWAY/BERM WEIR
CREST EL. {ft): 1&.500 CREST LN. {ft): 250.0C0
RESERVED ' &%k RESERVED - ek
FOSITION B RECTANGULAR ROaDWaY/BEEM WEIR
CREST EL ., (Tt ):swxmewxyx CREST LN. {(ftlrxxrrxssx
RESERVED - sodwkk ko RESERVED : mxxxxsx
NOTE: CULWVERT UNDER U.S. HWY 17-%2

LENGTH {ft): 45.000
MANNING N: 013

WEIR CDEF.: Z.800
RESERVED - #®kmexi®

WEIS COEF . xx:skwxsx
RESERVED I s Exrn®




@

¥ FREACH
FROM

Advanced Interconnected Channel & Pond Routing (adICPR ver 1.31)
Copyright 1985-19%0, Streamline Technologies, Inc.

CLOUD BRANCH ~ 2SYR/&HR STORM EVENT — PRE CONDITION {(256PRE3)

1071571991

NAME
NODE

TO NODE
REACH TYPE

FLOW

DIRECTION

TURBCO SWITCH
BOT. WIDTH {ft):
LENGTH (ft):

MANNING N:

-

T

NOTE :

yrREACH NAME

FROM
T0 NO
REACH
FLOW
TUREQ
BOT .

MNODE
DE
TYPE
DIRECTION
SWITCH
WIinTH { T
LENGTH (ft

):
}.

MANNING N:

NOTE:

‘;’ YIREACH NAME

FROM
TO N
REACH
FLOW
TURED
20T .

rRESCH
FROM
TO NO
REACH
FLOW
TURED
807 .

et = r =, Ha:d

NGDE
DE
TYFPE
DIRECTION
SWITCH

WIDTH {ft3:
LENGTH (Ft3:
HMakMING N:

MOTE:

NAME
NODE
DE

TYPE
DIRECTION

SWITCH

WIDTH (¥t ):
LENGTH (ft):
MANMNYNG N:

NOTE :

A
i0

20

TRAPEZCIDAL CHANNEL , ENERGY EQ,
POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF

6,000 LEFT 88 (h/w): 1,000 REHT 58 {hr/v):
S00.000 Uss INVERT (ft): 28.220 D/S INVERT {ft):
0325 EMTRNC COEF .: 100 MAX. DEPTH {Tt):

CHANNEL BETWEEN Z4TH £T & Z22ND &7

B

<0

40

TRAPEZOIDAL CHANNEL ., ENERGY EQ.
FOSITIVE AND NEGATIVE FLOWS ALLOWED
OFF

&.000 LEFT 88 (how): 1,000 RGHT S& {n/v):
690.000 U/% INVERT {ft): 27.640 D/S INVERT (ft):
100 MAX. DEPTH (ft):

035 ENTRMC COEF .
CHANMEL BETLWEEN 22ND ST & 207TH <7

(&

50

STORAGEL

TRAPEZQIDAL CHAMNEL , EMERGEY EQ.
POSITIVE AND NEGATIVE FLOWS ALLOWED
orF '

£.000 LEFT $8 {hs/v): 1.000 RGHT 88 (h/v):
500.000 UsS INVERT {(Tt): 26.650 DsS INVERT { ft):
.025 ENTENG COEF . : L100 MaxX. DEPTH (ft):

CHAN BTWM 20TH aND 1&6TH 5T - PART 1

H

20

100

TRAPEZOIDAL CHANNEL, ENERGY EC.
POSITIVE aAND MEGATIVE FLOWS aALLOWED

OFF
4.000 LEFT $5 (h/v):  1.000 RGHT 35 {hsv):
230.000 U/S INVERT (ft): 22.450 D/S INVERT (Ft):
035 ENTRNC COEF . : 100 MaX. DEPTH (ft):

CHaMNEL BETWEEW 13TH AND 1ZTH ST

1.000
27 640
F9.000

1.008
26 880
99,000

1.00¢
24 .570C
2% .000



G

advanced Interconnected Channel & Pond Routing {adiICPR ver 1.31)

Copyright 1989-1990, Streamline Technologies,

CLOUD BRANCH - 25YR/6HR STORM EVENT - PRE COMDITION ([ 25&6PRE3)
1071571991

Y YREACH NAME

FROM

NODE

TO NODE
REACH TYPE

FLOW

DIRECTION

TURED SWITCH

BOT. WIDTH (ft)

T T

L L )

LENGTH {Ft):
MAMNIMNG Nt

NOTE:

» rREACH NAME

FROM

NODE

70 MNODE
REACH TYPE

FLOW

DIRECTION

TURED SWITCH
WIDTH {fti:
LENGTH (ft):
MANNING M:

80T.

@ )IREACH NAME

NCTE:

T

FRCM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
TUREG SWITCH
BOT. WIDTH {ft):
LENGTH (ft):
MAMNIMG N:
NOTE:
I3REACH NAME
FROM NODE
T3 NODE
REACH TYPE
FLOW DIRECTION

TURBO SWITCH
T BOT. WIDTH (ft):
LENGTH { ft ):

MANNING N:

LI L R

NOTE -

Inc,

J
110
115
TRAPEZOIDAL CHANNEL, ENERGY EQ.
POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF
7.000 LEFT &8 (hsv):
460 _000 Us% INVERT (ft):
035 ENTRNC LOEF .:

1.000 RGHT 5S (h/v):
24 .680 O/ INVERT (ft):
-100 MAX. DEPTH (Tt ):

CHANNEL BETWEEN 12TH AND 11TH ST

K
115
1i8
TRAPEZOIDAL CHAMNNEL , ENERGY E0.
POSITIVE AND NEGATIVE FLOWS ALLOWED
OF F
7.000 LEFT 55 (hrv):
350.000 U/S INVERT (ft):
.035 ENTRNC COEF.:

1.000 RGHT S5 ([ h/v):
21.940 D/S INVERT (ft):
L1000 MaX., DEPTH (ft):

CHAN BTWN 11TH AND COASTLINE PARK

H
120
13¢
TRAPEZCIDAL CHANNEL , ENERGY EQ.
POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF

15.00¢ LEFT 88 {(h/v):
750.000 U/S INVERT [ ft):

.035 ENTRNC CODEF .:

1.000 REHT S8 (h/v):
19.000 D/S INVERT {ft):
.100 MAX. DEPTH (ft):

CHaN ETWN 107TH & 8TH-COASTLINE PARK

o
140
150
TRAPEZOIDAL CHANNEL, ENEREGY EQ.
POSITIVE AND NEGATIVE FLOWS ALLOWZD
OFF
8.000 LEFT S5 (h/v): i.Q00 RGHT S5 (hr/v )
E5D.000 Uss INVERT (ft): 17 .360 D/S INVERT (ft):
035 ENMTRNC COEF.: L1060 MAaX. DEPTH (fi):

CHaN BTWMN 8TH ST AND THE 5CL RR

1.000
21 .940
SS9 000

1.060
19.810
F7.000C

1.00C
17 .550
F9.000

1,000
15 .670
5 000




Advanced Intercennected Channel & Pond Routing [adICPR ver 1.31)
Copyright 1%8%-1990, Strveamline Techneoleogies, Inc.

10/15/19%1

> yREACH NAME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
TURBO SWITCH

BOT. WIDTH {ft):
:1350.000 U/S INVERT (ft):

LENGTH [ fL)

MANNING N:
MOTE:
Y rREACDH NAME
FROM NODE
TO NODE
REACH TYPE

FLOW DIRECTION
TURBD SWITCH

BOT. WIDTH { fL):
LENGTH (¥t ):

MANNING N:
NOTE:
> >REACH NAME
FROM NODE
TO NODE
REACH TYPE

FLOW DIRECTION
TURBG SWITCH

ECT. WIDTH (fih:
LENGTH (ft):
MANNING M:

MOTE:

PIREACH NAME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTICHN
TURBC SWITCH

BOT. WIDTH {ft):
LENGTH (ft):
MAanMNIMNG M:

NOTE:

CLDQD BRANCH - 25YR/6HR STORM EVENT — PRE CONDITION £ 25&6PRE3)

Q
is0
170 :
TRAPEZOIDAL CHANNEL, ENERGY EQ.
POSITIVE aND NEGATIVE FLOWS ALLOWED
CFF
8,000

LEFT &5 [ h/v): 1.000 RGHT 55 (h/v):

15.160 D/S INVERT {ft):

035 ENTRNC COEF . : .100 MAX. DEPTH [ Ft):
CHANNEL BETUWEEN SCL RR AND 3RD ST
s
180
190

TRAPEZDIDAL CHANNEL , ENERGY EQ.
POSITIVE AND NEGATIVE FLOWS aLLOWED
QF F '
£.00C LEFT &85 (h/v )t
630 .000 U/S INVERT (f:
035 ENTRNC CDEF .

1,000 REMT 88 (hs/v):
5.100 DS INVERT (Tt
100 MaX. DEPTH (Ft):

CHANNEL ZETWEEN 3RD ST AND 18T €7

U

200

216G

TRAFPEZOIDAL CHANNEL, ENERGY EQ.

POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF
12.000 LEFT SS (h/v):  2.000 REHT S8 (h/v):

980._.000 U/S INVERT {ft):

035 ENTRNC COEF .: 100 MAX . DEPTH (ft):
CHaN BTUN 1ST ST AND MC CONFLUENCE
W
210
1000
TRAPEZDIDAL CHANNEL , ENERGY EQ.
POSITIVE aND NEGATIVE FLOWS ALl CWED
OFF
0,000 LEFT S5 ( hsvl: 2000 RGHT 85 {(hsv e

700000 U/S INVERT {(ft):
.035 ENTRNC COEF .:

CHeN ETWN MC/CE CONFL & HWY 17-%92

2.000 D/S INVERT (Ft):

.140 D/S INVERT (ft):
100 MAX. GEPTH (ft):

1.000
8_280
29.000

1 .000
2.260
27 .000

2.000
140
99 .000

2.000
-.750
9 .000




advanced Interconnected Channel & Pond Routing {adICPR Ver 1.31)
Copyright 1989-199¢, Streamline Technologles, Inc.

CLOUD BRANCH - 25YR/6HR STORM EVENT = PRE COMDITION (256PREZ)
% 10/715/19%91
sYREACH NAME : X

FROM NODE 1 1050

TO NGDE : LKMONRGE

REACH TYPE : TRAPEZOIDAL CHANNEL, ENERGY EQ.

FL.OW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED

TURBO SWITCH : OFF

BOT. WIDTH (ft): 125.000 LEFT 55 {hrsv)s 4 000 RGHT S5 ( hosw s 4 _00C
LENGTH (ft): 220.000 U/S INVERT (ft): -1.000 D/% INVERT (ft): -2.000
MANNING M: L0330 ENTRNC COEF.: 100 Max . DEPTH [(ft):  99_00C

NOTE: ODUTFALL 7O LAKE MONSOE




Advanced Interconnected Channel & Pond Routing {adICPR ver 1.31)
Coprright 1989-1990, Streamline Technologies, Inc.

CLOUD BRANCH - 2EYR/&HMR STORM EVENT - PRE CONDITION (25&6PRE3)
10/15/1991

REACH SUMMARY

e T

INDEX RCHNAME FRMNCGDE TONODE REACH TYPFE

i C 40 S0 CULVERT, CIRCULAR w/ ROADUWAY

2 E STORAGEL STORAGEZ CULVERT, CIRCULAR w/ ROADWAY

3 F 5TORAGEZ STORAGEZ CULVERT, CIRCULAR w/ ROADUWAY

4 & STORAGES 90 CULVERT, CIRCULAR w/ ROaDUAY

5 I 100 119 CULVERT, CIRCULAR w/ ROADWAY

s J-1 1301 115 CULVERT. CIRCULAR w/ ROADUAY

7 K-1 1401 iig CULVERY, CIRCULAR w/ ROADLAY

B L lig 120 CULVERT . CIRCULAR w./ ROADWAY

S N i30 140 CULVERT, CIRCULAR w/ ROADUWAY

10 P 150 160 CULVERT, CIRCULAR ws ROADWAY

i1i R 170 180 CULVERT , mRCH w/ ROADWAY

12 7T 190 200 CULVERT, RECTANGULAR w/ RGCADWAY
13 W 1000 1050 CULVERT , RECTANGULAR w/ ROADWAY
la A 10 Z0 TRAPEZOIDAL CHANNWEL , ENERGY EQ.
i5 B 20 40 TRAPEZOIDAL, CHANNEL , ENERGY EQ.
i D S0 STORAGE] TRAPEZOIDAL CHANNEL , ENERGY EG.
17 H S0 100 TRAPEZCIDAL CHANNEL , ENERGY EQ.
g 7 110 115 TRAFPEZOIDAL CHANNEL , ENERGY EQ.
19 K 118 1l TRAPEZCIDAL CHARNMEL , ENERGY EQ.
20 M 120 1320 TRAPEZCIDAL CHANNEL , ENERGY EQ.
10 140 150 TRAPEZOIDAL CHANNEL , ENERGY EG.
22 o 180 170 TRAFPEZOIDAL CHANNEL , ENERGY EQ,
23 5 180 is0 TRAPEZOIDAL CHANNEL , ENERGY EQ,
24 U 200 210 TRAPEZOIDAL CHANNEL , ENEREY EQ.
25 v 210 10060 TRAPEZOIBAL CHANNEL , EMERGY EQ.
26 X 1050 LEMONROE TRAPEZQIDAL CHANNEL , ENEREY EQ.

O T HE A T



E BASIN:
25-YEAR/6-HOUR STORM EVENT

HYDRAULIC INPUT DATA

T- N




G

advanced Interconnected Channel & Pond Routing (adICPR Ver 1.31)
Copyright 1989-19%0, Streamline Technologies, Inc.

CLOUD BRANCH - 2BYR/&6HR STORM EVENT - POST COND -~ Z5&6POETS
11/07/19%1

CONTROL PARAMETERS

START TIME: .00
END TIME: & .00
TO TIME STMUL ATTION INC PREINT IHW{
{ hours) {secs) (mins}
&, o0 LEO Z.9D

RUNMOFF HYDROGRAPH FILE: DEFAULT
OFFSITE HYDROGRAPH FILE: DEFAULT
BOUNDARY DATARASE FILE: NONE

NOTED CLOUD SRANCH-ZISYR/7ERAR STRM-POST-Z256P0STE




Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.31)
CopyTight 198%-1990, Stireamline Technelogies, Ins,

g CLOUD BRANCH - 25YR/8HR STORM EVENT - POST COND - 256POSTS
131/07/1991

NODE NODE INI STAGE X=COOR Y- COOR LENGTH $TAGE AREA/TIME
NAME TYPE {fL) (fr) (ft) (frl {fr) {ac{hr}
10 AREA 27 .650 000 .00 .00 27 .650 Z.700
29 . 650 3.250

31,650 2.870

32 .650 a.1%90

15 ERE & 27 .640 LO00 .0D0 000 27 . 640 , 000
36,840 OO0

£Q ARE A Zé 880 erer 500 000 6,880 Relale
35.000 L OO0

50 ARES 26,650 000 L000 000 26 . 650 .0D0
25,000 .00

STODAGE: AREs 2R .STL falate 000 000 23,970 LAED
25,970 310

7 Q7D Wacre)

27 .980 2,300

30 . 000 > 75D

(:) STORAGEZ AREA  23.070 000 .000 000 -23.070 _090
25.070 SIS0

27 .070 L2220

27 .080 1,200

2% .00 1,450

ETORAGET 4AREA 1 . 950 000 000 000 21,950 BT7C
23,950 =ree

25 .950 1,060

26,950 1.250

100 aARES 19.S20 Woles 000 eTalo) 19,920 Relels
28 000 000

110 AREA 18.530 L OO0 elen 000 18,530 000
25 .000 L, 000

1301 AREA 22 .940 000 LDO0 000 ZZ.940 010
& . SED .90

27 940 200

v e ———




advanced Interconnected Chamnnel & Pond Routing (adICPR Ver 1.31)

Copyright 198%=1940, Streamline Technologies, Inc.,

STAGE AREZ/TIME
{fe) (ac)Ahr)

( “} CLOUD SRANCH - 25YR/6HR STORM EVENT - POST COND - 256P0STS
11 /07 /1991
NODE NODE INI STAGE X-COOR Y=LOOR LENGTH
NAME TYPE {(ft) (¥t (ft) (fL)

1401 AREA 20.810 .000 .000 000 Z0.810

24 .810

25.810

120 AREA 17.500 LO00 000 . 600 17 .500

- 23,500

=t ARC L 17500 o000 Malsle B elels 158 &76

17,870

19870

21.676G

180 AREA 15180 000 OO0 alelsl 15,160

25 Q00

170 AQEL E.758 LDO0 ats sl OO0 E.250

17,000

18é ARES B.100 Malals] Melele Relele) 2.100

1D

(:) 160 AREA 3.000 000 000 000 2 .260

1z .000

200 AREA 3,000 elsial Ralulsl Mialele) 2 00

12000

210 AmEA =.000 Mslalel elelsl Mslale a&D

10000

1000 AREAN 2.000 LO0G 000 LG00 - 750

Q0,000

1050 AREAN 3_000. elalel palale) LO00 -2 000

10, GO

LEMONROE TIME 3.000 R elala) R elals LO0D 3.000

=.000

2 .0006

010
100
LA5C

2.000
2.10C

ey
LO00

et
- T e

elele

elaly
LO00

Nelyle
LOQ0

L Q0O
3.0060
& 005




FLOW DIRECTION =
CREST EL. {ft):
WEIR COEF.:
NOTE:

acdvanced Interconnected Channel & Pond Routing (adICPR Ver 1.31)
Copyright 1989-15%0, Streamline Technologies, Ine.

— CLOUD BRANCH - 25YR/6HR STORM EVENT - POST COND - 256P0STS
U 11/0771591 '
» YREACH NAME A
FROM NODE 10
TO NODE 15
REACH TYPE RECTANGULAR WEIR/GATE/ORIFICE, YILLEMONTE EQ.

POSITIVE AND NEGATIVE FLOWS ALLOWED

31.750 CREST LN, (ft): $0.000 OPENING {fi): ©99.000
2.100 GATE COEF,: 600 NUMBER OF ELEM.:  1.000

CONTROL STRUCTURE @ PINEHURST PARK




e

@

advanced Interconnected Channel & Pond Routing (sdICPR Ver 1.31)
Copyright 1959-1990, Streamline Technelegies, Ing,

CLOUD BRANCH — 25YR/&6HR STORM EVENT - POST COND - 256PQSTS

11/0771991
3IREACH NAME : C
FROM NODE i 40
TC NODE T
REACH TYPE : CULVERT, CIRCULAR w/ ROADMAY
FLOW DIRECTICN * PRSITIVE AND NEGATIVE FLOWS ALLOWED
TURBO SWITCH : ON
CULVERT DaT#h i
sPAN (in): 30.000 RISE (in): 30.000
LU/ INVERT {Tt): 26.880 D/S INVERT (Tt): 26.650
ENTRNC LOSS: .5C0 £ OF CULVERTE: . D00
POSITION A : RECTANGULAR ROADWAY/BEERM WEIR
CREST EL. (Tt 31,600 CREST LW, {71J: 100.000

RESERVED i sxxxxxxx

POSITION B
CREST EL . (Tt Y:wwkkwnkx
RESERVED I e rwy

NOTE:
PrRIACH NAME i
FROM NGDE STOR&EE]
TO NODE STORAGEZ
REACH TYPE CULVERT,
FLOW DIRECTION
TURBOD SWITCH s OM

CULVERT DaTa

RESERVED txewwsex

RECTANGULAR ROADWAY/SIRM WEIR

LW, {Ffritxwrxrrxs

CE2EST {
SESSREVED ! mammkis

CULVERT SYSTER AT 207H STREET

RECTANGULAR w/ ROADLAY

POSITIVE AND NEGATIVE FLOWS ALLOWED

EFPAN (in): £8_000 RISE {in): 3&_.000

UAS INWERT (TL): 23.970 D/8 INVERT {Fo): 23.070

ENTRNG LOSS: 500 # OF CULVERTS: 2.000
POSITION & : RECTaNGULAR RIADWAY/SERM WEIR

CREST EL. (ft): 2EB.700 CREST LN. {ft): 100.000

RESERVED - ®ewmetrges

FOSITION B
CREST EL. { L Jrsawmewss
RESERVED - ®xnwre

RESERVED :xxdwwwps

RECTANGULAR ROADWAY/SEREM WEIR

CREST LN, {Ft irmmmkesws
RESERVED @ ek wariak

MOTE: CULVERT SYSTEM AT 1&TH STREET

LENGTH {f1): &0.00C
MANNING N: L0133
WEIR COEF.: 2,800

RESERVED =t dwn

WEIR COEF . :wexsxers:
RESERVED ¥xxsener

LENGTH (FL): 80.000
MANNING MN: 013
WEIR COEF.: 2.800

RESERVED ! sx:xkkwwy

WEIR COEF . 3w
RESERVED t sxwwsks



O,

Advanced Interconnected Channel & Pond Routing {2dICPR Ver 1,31)
Coprright 1989-1990, Streamline Technologies, Ine.,

CLOUD BRANCH - 25YR/6HR STORM EVENT - POST COND - 256POSTS

1170771991

»IREACH MNAME

FROM NODE
TO NODE

REACH TYPE
FLOW DIRECTION =
TURBO SWITCH

*1

"

CULVERT DATA :
SFAN {in):

Uss INVERT (Tt
ENTRNC LDEE:

FOSITION &
CREST EL. (fu):

RESERVED » seaaemexw

FLOW DIREITION
TURBD SWiTCH

CULWERT DATS
FAaN L ing:

UsS IRVERT (Fi):
EWTRNC LOSS:

POSITION A
CREST EL. (ft):

RESERVED Tk wkrw®

SLS1ITION £

CREST EL. {7fJrmxxerexex
RESERVED iy

MOTE =

r

3TORAGEZ

STORAGE S

CULVERT, RECTANGULAR w/ ROADWAY

POSITIVE AND NEGATIVE rLOWS ALLOWED

ON
48 Q00 RISE {in): 35.000
23.070 D/S INVERT (ft): 21.950
LEQD = OF CULVERTS: 2.000

RECTANGULAR ROSDWAY/BERM WEI
28.000 CREST LN. (ft): 150,000
RESERWED : morxweaonk

POSITION = RECTANGUL AR ROADUWAY/BCRM WEIR
CREST TL. {TL):9996 000 CREST Ln, (fr): 000
LT RN ED Ik Ry EECERLVED I mamaAink
HWOTE: CULVERT EYESTEM AT 147H 5T & RNDTREE
FImEALE NaMz z
rROM MNODE 100
T NODE 11l
REACH TYPE TOCULVERT, CIRCULAR w/ RCADUAY

FOSITIVE AND NEGATIVE FLOWS ALLOKED

N
£8.,.000 RISE {in}: 48,0090
i$.520 D/E INVERY (ft): 18.530
50D % OF CULVERTS: 2.000

RECTANMBULAR POADUWAY/ZERM WEIR
29.600 CREST LN. {Ft): 100.000
RESERVED ! skwwkxy

EECTANGULAR ROADWAY/7EERM WEIR
CREST LM. (T )raxxtatrs
RESERVED tsxmmakix

CULVERT SYSTEM BTMMN 212TH & 11TH &7

WEIR COEF.:

LENGTH (ft3: 100.00C
MANNING N: 013

2.800
CESERVED :®xmpxran

Z.300

4
ok T

LENGYH (T113: 200.000
MANNINME N: 013
WSEIR COEF.: 2.800

RESERVED i ®=:matwxwy

WEIR CDEF.::::i:xwm

RESERVED rkdxdwxex



Advanced Intercennected Channel & Pond Routing {adICPR Ver 1.31)
Copyright 1989-1990, $treamline Technoleogies, Inc.

- CLOUD BRANCH = Z25YR/LHR STORM EVENT -~ POST COMD - ZELPOSTE
O o /199)
Y IREACH NAME CR |
FRGM MNCDE ¢ 110
TO NODE 3120
REACH TYPE ¢! CULVERT, CIRCULAR w/ RDADWAY
FLOW DIRECTION ¢ POSITIVE AND NEGATIVE FLOWS ALLCWED
TURBC SWITCH : DN
CULVERT DATA :
sPal (in): 48,000 RISE { N} aA8_000 LENGTH (Tt 210.00C
Uss INVERT (TLls  18.530 Dr/S INWERT Tl 16,500 MANNING N: L1z
SNTEND LOEE: =tels £ 0OF ’“’f* =X 2.000
FOSIVION A : RECTAMGULAR ROaDWAYFBERM WEIR
CREST EL. {Ft): 26.500 £REST LN. {7t): 100.00C0 WEIR COEF.: 2 BT
RESERVED r axrxxatEx RESERVED: hxkxkkkExn RESEQVED xrrrxxxy
BFOSITION B ! RECTANGULAR ROADWAY/BERM WEIR
FREST EL . (F% )r==erwkxk EREST 'M [F Yimkwknnn WEIR CUOEF., ix»rraxmwx
RESERVED texkwrmyx SCERVED I ke RBERRR RESERVED I sx¥xi=my,

NOTE: CULV 3Y5T OTWN 11TH & COARSTLINE PK

\}'.',--':51:'}-! T{fhl"" - N
O FROM NODE : 120
TO NODE : 15D
RE&ACH TYPE : CULVERT, RECTANGULAR w/ ROADUAY
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED
TURBD SWITCH : TN

CULVERT DATA : :
SraM {dnd: 120 000 SI8F [in): &0.000 EENETH {Frl: 120.000

Uss INVERT (Tr):  1é. 5n0 DrsSs INVERT {ft): 16.500 . MANNING N: L1z
ENTRNC L 0585: LS00 # OF CULVERTS: 1.800
POSITION A r RECTANGULAR rROADWAY/BERM WEIR
CREST EL. {Ft): 25.220 CREST LN. (Tt} 100.000 WEIrR COEF.: 2.800
BESSRVED : txkkkrEx RESERVED @ stk x RESERVED t sedwkkmi
POSITION B ! RECTANGULAR ROADUAYs-SERM WEIR
CREST EL. (v r=xxxxxxk CREST BN, { Fi):sxkxxzas WEIR COCF . :®eedxiil
RESERVED i dwwkdhan RESERVED : ek amis RESERVED Ixzxxxrrxx

NOTE: CULVERT EQUAL SYST AT COASTLINE PK




O

Advanced Interconnected Channel & Pond Routing (&dICPR Ver 1.31)

Copyright 1989=-1590, Streamline Technoclogies, Inc.

CLOUD BRANCH - ZEYR/GHR STORM EVENT ~ PDST (OND — Z56POSTS

11/07/1991
YIREACH NAME P R
FROM NODE 1170
TO NODE : 180
REACH TYPE ! CULVERT, ARCH w/ ROADKAY
FLOW DIRECTION POSITIVE AND NEGATIVE FLOWS ALLOQWED
TURBO SWITCH ON
CULVERT DATA . @
seaN (inj: 100.000 RISE (in): 56.000
Uss INVERT (ft): 8.250 D/% INVERT (fi): 8.100
ENTRMC LOSE: 500 # OF CULVERTS: 1.,00¢

RECTANGULAR ROADWAY/BERM WEIR
16,310 CREST LM, {ft): 100.000
RESERVED:#®xxxx: %%

FOSITION A
CREST EL. {+L):
RESERVED: s¥xixsyx

RECTANGULAR ROADWAY/BERM WEIR
S, (FLdrmwrwwxwx  CREST LN, (i )i=smxmskx
RESERVED i ®wdxzEixE FESERVED ! ¥exnexs

POSITION B
CREST

NCTE: CULVERT 2£YSTEM AT 3RD STREEY
PIRIACEH NAME =
FROM NODE 190
TO NODE 200
REACH TYPE CULVERYT , RECTANGULAR w/ ROEDUWAY
FLOW DIBECTION POSITIVE £hD MESATIVE FLOWS ALLOWED
TUREBD SWITCH DN
CULVERT D&aTA
Eran {in) £4,004 RISE {in): B&& .00
Uss INVERT (F1): 2.260 D/5 INVERT (Ft): 2.000
ENTRND LOES .S00 £ OF CULVERTS! 1.000
POSITION A& : RECTaNGULAR ROADUAY/BERM WZIR
CREST EL. {ft)r 12.500 CREST LK. {Fft): 100.000
RESERVED  mxxxxxtx RESERVED : xrkkxxkx
POSITION B ! RECTaNGULAR ROaDMWAY/EERM WEIR

CREST EL . {Tt):xx:xxxex
BESERVED @ soucurw ek

CREST LN, {74 ):eeeeaiers
RESERVED D wxkdidnkry
NQTE:

CULVERT SYSTEM AT 157 STREET

LENETH (f4): 50.000
MANNING N: .01z
WEIR COEF.: 2.800

RECERVED [ Exsrkktx

WETRE COEF . :asorwxxsys
RESERVET I RaErEts

LENGTS (Tt So.000
MANNING N: LO1E
WEIR COEF.: 2.800

RESERVED & kwiwx

WEIR COEF - v dwaddionsy
RESERVED T xExmsEyr




O

advanced Interconnected Channel % Pond Routing (adICPR Ver 1.31)
Copyright 1989-1950, Streamline Techngologies, Inc.

CLOVD BRANCH - 25YR/6HR STORM EVENT = POST COND - 256P0STS

13170771991

> YREACH NAME
FROM NODE
TO NORE
REACH TYPE
FLOW DIRECTION
TURBO SWITCH

CULVERT DATA
SPAN (in}

U/s IMVERT (Tt}
ENTENG LOSS

FOSITION A
CRcS5T EL.
RESERVED

PCSITION E
CREST

JIRTAIHE NAME
FROoM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
TURED SWZTOH

ETA

A
-f
L*

CULVE

LS

POSITION A

CREST ZL. (Tt ):
BPESERVED:
PCSITION B :
CREST EL. (Tt
ERESCRVED:

NMOTE

(ft):

srEa Lind:
INVERT (i 3:
ENTRNC 1055

W
1000
1050

: CULVERT, RECTANGULAR W/ ROADUWAY

POSITIVE AND NEGATIVE FLOWS ALLOWED
Oht

: 265.000 RISE {iR): 108.000
: -_.750 D/5 INVERT {(fL): =-1.000
: SO0 4 OF CULVERTS:  1.009

: RECTANGULAR ROADWAY/BERM WEIR
16,500 CREST L. (fr): 200.000

CAREAFIAR BESERVED : makank TRy

RECTANGULAR RDADLAY/SERM WEIR
twxwwkwEx  CREST LW, [ T1)zwswskaex

1AM RN NELERUEN IR R
CULVERT EYSTEM &T UL.S. HWY 17-92
16

P IS

r CULVERT, CIRCULAR w/ ROADWAY

POSITIVE &ND NEGARTIVE FLOMS ALLOWED
iy

&.000 RISE (inl: & . 000
27 .650 D/S IMNVERT {TL): 2Z27.640
=500 # OF CULVERTS: 2.000

RECTANSULAR RO2DUAY/BERM WEIR
9995 000 CREST LK. {ft): elnly)
FudkR R RESERVED :twkeFkxs

RECTaNEULAR ROADWAY/BESM WEIR
wxxwkxxk CREST LW, (FL)idsokkasns
AR R A FESERVED s skt

SLEEDDOWN CTRL STRULT'S 8 PINEHURST

LENETH (Ffr): 45.00C
MANNING NWN: Mok Rc
WEIR COEF .: z . o0l

RESERVED t s xwskewxy

WEI®R COEF | idsdxddsn
SECERVED ¥R RERREE

LERNGETH (<3 2.00C
MANNING N JO1Z
WEIR COEF.: 2.800

RESERVED sk

WEIR CDEF ., im¥ekkxin
BRESERWVED  mtmxxxEy




advanced Interconnected Channel & Pond Routing (a2dICPR ver 1.31)
1 _ Copyright 1989-199D, Streamline Technologies, Inc.

CLOUD BRANCH =~ 2EYR/EHR STORM EVENT — POST CORD — 2BEFOSTS

(i 11/07/1991

YYREACH NAME : I-1
FROM NODE 130l
TO NODE 1 120
REACH TYPE : CULVERT, CIRCULAR W/ ROADUAY

FLOW DIRECTION @ PQSITIVE AND NEGATIVE FLOWS ALLOWED

TURESH SWITCH : DN
CULVERT DaTa | ¢ .
s=aN (in): 3£.000 RISE (in): 3&.000 LENGTHE (ft3: 300.000
U/s INVERT (ft): 22.940 B/S IRNVERT (ft): 182.&70 MANNING W: o1z
ENTENC LDEE: ely) % OF CULVEERTS: 1 000
FOSITION & : RECTANGULAR ROSDUAY/SERM WEIR
CREST EL. [T1):9999.000 CREST LN, (Tt ): Relvly] WEIR COEF.: 2 .800
RESERVED i :xewxxyE RESERVED ! £xwrmskky RESERVED : kdxxxxyx
POSITION B ! RECTANGULAR -ROADLAY/BERM WEIR
CREET EL . {Ft)t#xexxxaxz (REST LN, {ft)rxkxxexex WETR COEF ., zxxysasy
NECEOVED i ExaxExEx RESTSWED Ikt RE T ERVEL I SRy
NOTE: GULVERT SYS5T FROM NODE 2300 TO 120
YIRESDH mMaAMD S
FROM WNODE T 1453
TO NODE : 1z0
REACH TYFE : CULVERT, CIRCLE AR «/ aDqDLAY
FLOW DIRECTION  POSITIVE #ND NEGATIVE FLOWS ALLIWED
TURED SWITCH T O
; CULVERT DATA -
= cEaN [indr 36,000 RISt (ind: 36,000 LENETE (L) 200,000
U/S INVERT {ft): 20.819 0/% INVERT {ft): 12.870 MANNING N: S0z
ENTRMC LOSS: 500 4 OF CULVERTS: 1.000
POSITION A 1 NOT LUSED
POSITION = { NOT USED
NOTE: CZULVERT SYST FROM NODE 1400 TO 120




FLOW DIRECTION
TURBC SWITCH

LL]

CULVERT DaTA
sPaN {in):

Uss INVERT {ft):
ENTRNC LOSS:

POSITION &
FPOSITION B
NOTE:

DIREACH MAME :
FROM NODE :
TO NGDE t
REACH TYPFE :
FLOW DIRIZTION
TURED SWITCH
CULVERT DaTA :

sEaN {ind:
Uss INVERT [t ):
CNTRRND LO55:

POSITION &

~OSITION B H

MOTE:

! CREST EL. {TtL}:99295.000 CREST LN.
REEERVED : ¥ rEwxs

CREST EL. (i ):zewxexwrxx
e T AVED sk ek

POSITIVE AND NEGATIVE FLOWS ALLOWED

ON

& .00C RISE (in): & . D00
21.950 D/S IMVERT (ftl): 21.940
-S00 ® OF CULVERTS: 3.000

NOT USED

NOT USED

BLEEDDOWN CONTROL STRULT®S AT

150
160
CULVERT, CIRCULAR w/ ROADHAY

POSITIVE AND NEEATIVE FLOWS ALLQWED

oM
5,000 RISE (in)
17 .500 Ds8 TINWWERT (1) .
LB00 % OF CULVERTS 3.000
RECTANGULAR ROADUAY/BERM WEIR
ey
(S

RECTANGUL AR ROADUAY/SERM WEIR
CREST LK, [T+ rxmmsxwxxs
SESERVIED ; sk

BLEEDDOWN CMTRL STRUCTS @ SCL RR

QESERVED (¥ E%E®

advanced Interconnected Channel & Pond Routing (2dICPR Ver 1.31)
Copyright 1989-1990, Streamline Technologies, Inc.

CLOUD BRANCH - 25YR/6HMR STORM EVENT - POST COND - 256POSTS
(:) 11707 /1991
> JREACH NAME : B-1
FROM NODE : STORAGES
TO NODE : 100
REACHR TYPE * CULVERT, CIRCULAR W/ ROADWAY

LENGTE (Tt} 2.00C

MANNING N: I )
LENGTH (Tt¢) 2.000
MAERNING N - )
WEIR LOEF.: 2.800

RESERVED :wxmxsxtx

WETR COEF . r®xwwaex
RESERVED : wdmmxwtx




U

advanced Interconnected Channel % Pond Routing (adICPR Ver 21.31)
Comyright 198%-199%, Streamline Technologies, Ins.

CLOUD BRANCH - ZEYR/E6HR STORM EVENT - POST COND - Z254LPUSTS

11/07/719%9]

Y XREACH NANME
FROM NODE
TC NODE
REACH TYPE
FLOW DIRECTION
TURBO SWITCH

CULVERT DATA

LI L

sraN (ind:
Us8 INVERT (ft):
ENTRNE L 0SE:

FLOSITION A

CREST EL. {7t ):

Z2.000 GaTE COEF.: LS00 NUMBER OF ELEM.:
RECTANGUL AR RISER SLOT
TRFOT 000 CREST L. (ftl: L OO0
3.30C B2TE LOEF O LS00 NUMBER OF EZLEM,
WEIR . /CULY SYST BTWN 15TH & 127H 57

WEIR COEF.:
POSITION S
CREST EL. {¥fL)
WEIR COEF
NOTE
TYRTACH WAME
FREOM NODRE
TD NODE

mREACH TYPE
FLOW DIRECTION
TUEZD SWITOH

CULVERT 2aTa

H

STORAGES

100

DROP STRUCTURE w/ CIRC. CULVERT
POSITIVE AND NEGATIVE FLOWS ALLOWED
ON

45 .000 RISE (in): 48.000

. 21.950 DS INVERT {(ft): 1%5.920

L5200 # OF CULVERTE: 2.000

RECTANGUL AR RISER SLOUT
25.000 CREST LN. {fti: 75.000

&

158G

150

EROP STRUCTURE w/ CIRC., CULVERT
FRSITIVE AND NEEATIVE FLOWS ALLDWED
o

I &2.000 RISE {inj: 2E8.000
T 1870 DSS INVERT {Ti ) 15.1&D
LS00 ® OF CULVERTS: £.000

SEPAaN {ind
wss INVERT (51
ENTRNG LOSS
POSITION & :
CREET EL. (13
WEZR CO=F . :
FORITION =
NOGTE:

RECTANGULAR RISER SLOT
21.000 CREST LM. (ft): 85,000

NOT USED

WEIRACULY SYSTEM AT &0 RBR MAINLINE

LENGTH (fr):
MANNING N:

OPENING (Tt ):

OPZNING (T4 ):

OPENING ( ft):
3.100 GeTE COER . LADD NUMBES OF ELEM.:

L44C

ejele

013

w99,

oeg,

alele

000

Q00

elale




q)

Advanced Interconnected Chanrel & F?ﬁd Routing (::tdICPR Yer 1.21)
Copyright 1%8%-1990, Streamline Technologies, Inc.

CLOUD BRANCH - 28YR/&6HR STORM EVENT = POST COND — 2B6PDSTS

11/07/

»IREACH NAMZ

FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTI
TURRC SWITCH
BOT. WIDTH
LENETH
MANNI

»RREACH MNaME

33

n

FROM NODE

TO NODE
REACH TYPE
FLOW DIRZCSI
TURED SWITCH

ECT, WidTh

REACH NaME )
FROM NOSE t 240
TO NODE : 170
REACH TYPE T TRAPEZIDIDAL ICHANNEL, ENEREY EO.
FLOW DEEECTIDH : POSITIVE AND NESATIVE FLOWS aLLOWED
TURED SWITC OFF
ECT. WI D14 {=t} 5,000 LEFT €5 (nSuj:s 1.000 REHT £ {hav
LENGTH (f1):1360.000 U/% INVERT (4 +} 15.150 BsS INVERT {f*}-
MANNING N: 025 TNTRNC COEF . 100 MEX . DEPTH t):
NOTE: CHANNEL ETWN SCL RR AND 33D STREET
PEACH MNAME s
FROM NODE 180
TO NODE 1590
REACH TYPE : TRAPEZOIDAL CHaNNEL, ENEREY EQ.
FLOW DIRECTION @ POSITIVE AND NESATIVE FLOWS ALLOWED
TURBO SWITCH : OFF
SOT. WIDTH (ft): 5,000 LEFT 8% {hr/v )t 1.000 REMT 8% {h/v s
LENGTH (ft): &£30.000 UsS INVERT (ft): 8.100 D/S INVERT (¥ ):
MANNING N: 025 ENTENC COEF .: 100 MaYX. DEPTH (fo):

1991

E
15
AD
: TRAPEZOIDAL CHANNEL, ENEREY EQ.
ON  * POSITIVE AND NEGATIVE FLOWS ALLOWED
: OFF

{ft): 10.000 LEFT €5 (h/v): 4.000D REMT S {h/v):

(f£3: 780.000 U/S INVERT (ft): 27.440 D/S INVERT (ft):
NG N: 025 ENTRNC COEF.: 10D MaX., DEPTH (ft):
HOTE: CHAaNNMZ!L BETLEEN ZDND & Z0TH STREET

H

: 50

: STORAGE]

! TRAPEZOIDAL CHANNEL, ENCREY EQ.
ON : POSITIVE AND NEGATIVE FLCOWS &LLCWED

1 QOFF
{Fv3: 5.000C  LIFT €S [hSv e 2000 XEET B8 {(Frv

t): 5D0.000 U/S INVERT (fxu): 26.650 D/5 IMVERT (ft )

NG N: L0225 ENTRNC COEF.: 100 MAX. DEPTH (Ft):

NDTE: CHAN ITWUN 207TH & 16TH STREET

MOTE: CHANNEL EBTWMN IRD AND 18T STREEZT

4,000
25 .88C
99,000

Z.000
24 570
99.00C

1,000
2 .25
4

008

palels
SREC
Q00

Wl R =




advanced Interconnected Channel & Pond Routing (2dICPR Ver 1.31)
Copyright 1989-199%0, Streamline Technoleogies, Inc.

CLOUD BRANCH - 25YR/6HR STORM EVENT = POST

(l) 1170771991
> YREACH NaME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
TURBO SWITCH

BOT. WiDTH {fi):
LENGTH (Ft):
MAMMINE N:

NOTE S

PR READH NAME
FROM NODE
TO NODE
REACH TYPE
FLOW DIRECTION
STURED S”T*CH
s0T . WITTR
LENGYH ([ ¥
MENKNING

(:D }YREACH NAME

FROM NODE

To NODE

REACH TYPE

FLOW DIRECTIO

TLRZC EHTT:H
BOT. WiliH

(=1
LENET

COND - ZSEPOSTH

Y
200
2310
TRAPEZOIDAL CHANNEL, ENERGY EQ.
POSITIVE AND NEGATIVE FLOWS ALLOWED
OFF
12.000 LEFT 58 (h/v ) 2.000 REHT 58 (hr/v):

SEOG. 000 U/S INVERT {ft):

025 ENTRNC COEF . : LA00 MAX. DEFRTH (L
CRHANMEL ETWN 157 =7 & {HAN CONFLUEN
Y
210
10006
TRAPEZDIDAL CHANNEL , ENEREY EQ.

SOSITIVE &ND NEGATIVE FLOWS ALLOWED
oFF
0.0 LEFT 25 (hiv) 2.000 FERT 25 (h/v
760000 U/S INVERT (Tt 140 D/sS INVERT (Tt
G235 ENTRNC COEF.: 100 MAX. DERTH (ft

CHAM ETWIN CONFLUENCE & US HWY 17-$2

X

1950

LKMONROE

TrRaAarFEZOIDAL CHANNEL . ENERCGY ED.

POSITIVE aND NEGATIVE FLDWE ALLQWED

OFF

125.000 LEFT S5 {rfv}' 4,000 RERT S8 ([ h/v s

220,000 /S INVERT {ft -1.000 D/S INVERT {(f1):
025 ENTRNC COEF 100 MaX, DEPTH (ft):

DUTFaLL CHANNEL 79 LAKE MONROE

. 2,000 D/S INVERT (ft):

2.000
L1480
G000

2. 200

=-.75C
FT.000

4,000
-2 .000
2% . 000



advanced Interconnected Channel & Pond Routinmg {adICPR Ver 1.31)
Copyright 194B9-19%0, Streamline Techneleogies, Inc.

CLOUD BRANCH = 25YR/EHR STORM EVENT = POST COND - Z256POSTS
11/07/71991

REACH SUMMARY

RCHNAME  FRMNODE  TONODE REACH TYPE

& io 15 RECTANGULAR WEIR/GATE/ORIFICE, VILLEMONTE EC
[ 40 50 CULVERT, CIRCULAR w/ ROADLIAY

£ STORAGEL STORAGEZ CULVERT, RECTANGULAR w/ ROADWAY
P STORAGSZ STORAGES CULVERT, RECTANGULAR W/ ROADWRY
I 100 110 CULVERT, CIRCULAR w/ RDADWAY

2 114 120 CULVEST . CIRCULAR w/ RIOADWAY

N 220 it CULWERT, RECTAMNESULAR W/ SialideY
= avg 180 CULVERT, ARCH w/ ROGDWAY

T 190 200 CULVERT ,- RECTANSULAR W/ FOADWAY
W 1000 1050 CULVIRT, RECTANSULAR w/ ROSDWAY
A-1 190 i3 CULVERT, CIRCULAR w/ ROADWAY
J-1 1301 120 CULVERT, CIRCULAR w/ ROADLAY
K 1401 126 SULVERT. CIRCULAR W/ ROADWEY
-1 LTORASIE 200 CULVERT, CIRCULAR w/ ROADWRY
P-1 is0 160 CULVERT, CIRCULAR w./ RCADWAY

H STORAGES 100 DROP STRUCTURE w/ CIRC. CULVERT
P 130 160 DROP STRUCTURE w/ CIRT. CULVERT
= i3 20 TREPETLHIDAL CHaNWNEL , ENEREY EL.
D =55 STORAGE] TRAPEZIONIDAL CHANNEL , ENERSY £9.
(2] 160 170 TRAPEZDIDAL CHANNEL , ENEREY E90.
-] 180 190 -TREBPEZOIDAL CHANNEL , ENMEREGY £0.
U 200 210 TRAPEZGIDAL LHMANNTL . ENERGY EQ.
v 210 1000 TRAPEZOIDAL CHANHEL ., ENERSY EL,
* 1080 LEMONROE TRAPEZDIDAL CHAMNEL . ENEREY EO.

g SRIERL L S g
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ETENTION FACILITIES | F‘; 2 s W P
—— i A - R . _?-_.;.;':: H ¥ ik | =T,
i E = g N S A T N a3 T
v S ¢ o= ::!i’.'- ™ ; o i
e Ei .

rk
et
fLade
{
[

X

“-_"1

e

K
WE
1

LN

Y Existing & Proposed
!4} Convevance
f Svstem:

A

A A
In addjition to the Detanticn Systens,
the existing channel) will be clsaaned \_ H
cut and regraded and numercus culvert [ =l - gHick
crossings will be upgraded and some
sections piped or closed,

MILL CREEK DRAINAGE BASIN:
PROPOSED IMPROVEMENTS




i KE MONROE, il ™ Ol
. HAXE > b 0> BASIN BOUNDARY
L "n mh, -
4 N
‘\' = [] {L\k‘--- - - --\*‘?‘WI - h -
O e S AT N0
ol d oAl - *
cutfall to K7 WA e 3
Lake Monros= 74! _%_ o RIS .
8 - A
L raryraiVd > 0 0 FOE 1y BN
G S R ARNESNES i
. S B v ot AT
T_Ef: :5'—:- A ol ™ — I_El.. -
..... g i = A i fhpd s
S Noaky s Y AR EE
- T l-- I *r:h o
N 2 'r- Existing & Proposed
g i - : fonveyance
# 2 : Svstems
r 1 e g il 3o :
o 4 T NN £ ShioRD | Pl
. I = - A i b EELIEM
v B 7 3 § " ol E E“E::::;-.ff.-? P
ﬁ, ! N [ -E _ - [ 2!%%‘:&3 :"5
h / A : Zr o
q R L F e b Y — -
i TAPROPOSED LYY ULt

DETENTION FACILITIE

Hota:

Katural S5torage
Areas

In addition to the Detention Systams,
the sxisting channel will be cleansd
gut and regraded amkl pomercus cilveyt
cressings will ba upgraded and some

sections piped or cloged.




BASIN "BOUNDARY -

o K I ' 3 e
\ Lake Monroe T ’ _
- Il et
¥R o 1]
LY L 1‘}

";-ul e

ELX]
E

Existing
Conveyance

Lad)

Systenm p— T S A " "
[T} - Ii

e " ALK 3 L

- » - . g
. R53

{

pul= o0

yaly

SCALE: 1* = 2000" {100 YR. FLOOD)

MILL CREEK DRAINAGE BASIN:
FLOOD PRONE MAP (FEMA)

L_‘_..Lu_.dl.__h I - b A - T - e T g v - — e o




- U LAKE MONROE. TN
Il;}(' a
s ’
L .
- I
outfall to
. l1ake Honroe
: :

» LAMEY

. L
T LR L
by

. Existing
Conveyance
Syaten

e L L L]

—

e A . Y =

MR - -

7 SN — ;
3 ’ . '

-
. .
. LR - f

1_ \\ . ) IFEE NG

et Frnlal L ey '_';\F‘ - ~ R e

SCALE: 1" = 2000’ (100 YR, FLOOD)

| l}':'.&.}ﬂ .
. =
R
) (=
L7 E =

EBECTION: 3
TCEWREEIF: 198

FANCE = 21T

CLOUD BRANCH DRAINAGE BASIN: ..MAP No. 6

Comkﬁnii?ﬁﬂgr aod Holmes

FLOOD PRONE MAP (FEMA)




l'-n, - t?"‘
(f ToasiNES

— %

BOURDARY

Existing
Canvevanoe
System

MILL CREEK DRAINAGE BASIN:
Conklin
5.C.S. SOILS MAP (1966) CoI

Forler apd Heolrmes
EGI}-'E!:IE. ™

'ﬂ‘i“'ﬂr-l‘fﬂ."‘
[ o
T AT et W, wl AR




LAKE MONROE

Existing
Conveyance

SCALE: 1" = 1673’ . EANEE 1iE

Q_ CLOUD BRANCH DRAINAGE BASIN:
S.C.S. SOILS MAP (1966) Soh Bl




LAKE MONROE

1]
o0 2]
5 :
s o
‘ Z
1 WE- | - 1y TN B TS Bt B L REY b - . v e
Pu] m .m .-._m m .‘.-..- Heue- HE [Ty ; RN [T
> fals ¢ m 15 = o w.l_m_—.w_. ol ' y M P
e = I | A $ d <X
T I o 5 -
9 | q.“.... o T
' I ) cl, wﬂi

BASIN BOUNDARY

M
irs

SEOTIRN:

= : =
IR} Y &
h.q _m
s ..f_?r.m u..q.“umﬂ.nn
Tl .....—.“.r o X 3
’ o -.".,fwm ~
.......“. .I.H. M a .
- r-.._._._._...-_....w_.v _v_.._r
o
____ o
_ .._ o
" s = y 1141 N
" ol 2, LEES "
[ ]
Al "
" 0By
m mcs JiT]
13 _ or|
{ _h_ <
SHBRINE:
BAR S S haaal] P

FExT - -




outfall te
Lake Maonrose

]
1 [Se
o
L b "
"
H—.
b I L
Existing
Conveyance
Eystenm n
: * Lk | A i
E :*...: = _ - Y - !—-gﬂ“v H _"{_j o -
P . ; et gy, oyt
- gl : et 2} oTETE r . : !
; Y N TN e
R @ - T A S
: el BFm v 1--.-..! "5"'\"‘”'2# Y
. AF [0l oF : E : g | " & 18
y PR " amter
o : S S gl ol o vl -
a 3‘ J“ - ! .“ x —QE%
3 .-J'.-; . - ﬂ "‘Iinr..y Fd‘ = .
d 7 o PO P SR B el B Bl I—:
- —— T
) o - 1 h 3
¥ ¥ de o W] 'f'"'"!"m.i A Ll
-l" I; ! Hﬁl" [
4
A - e ¥ i wall T aa :
] : " i | ] E
LAND USE LEGENT L T Jee e .
e i | i
4 ] ﬂ.? 5l
' FErR A Fp
! : ! o £~
LA e ey Bt AWDEVT) OVED
AL £ J 3:’ - uh?.
T = Sergle Farely Fussbaieglind AG - Agricahary ¥ i M AL ‘ e &
a_|e=lori e
MF - Mnkiple Fimde Ratifakrol L T r . & e (il - T] % o
- + aF /Ll ’ L 4 == ;
. S Shel =
£ - Comomrereind Oy 2 ;E
Fll i ¥ 1Ly
T - dndlnrrriat NChrdemic LR A TIOM S T
T - Transpanmion PV - Firuted Woutixnic rrr— =y
5 = Ml St Sirmeanres - Elernh Wnkimmde F
il = TOREERIF: IR
E - Edwtiomd BW - Bartmesous Wit AR .
FEANGET L
R - Rmreation AW - Apuar Wasixod W &
T = Ofivnr Dncitazimmd " & e — e
s s — =

SCALE: 1°= 2

000’

CLOUD BRANCH DRAINAGE BASIN:
LAND USE MAP WITH WETLANDS

Cu::lh.n'] Poﬂ.erc -":';nd Hnlmu

con




Herry Dean. Exacutive Cleathee

%EEE@: John F. Wenle, Assistani Execiive Dinector
CE«- . WATER POST OFFICE BOX 7420  PALATKA, FLORIDA 32178-1429
m: AMAN AL EMENT TELEFHONE 5045325-4500 SONCOM S04ME0-4500
“l I-I- DIETH IET FaX {EIFCUTIVELAGAL) TH-41E |PEHHF$N:]TJ?:;I ADAM S TR TN FIANCE] 321-4508
TEZTIFLED SALL €47 214 3% GBESemSmm T Gamuidon Wiy TN o

. HFRAACT] Jackonuly, Florids 37356 Meloourne. Florok T904
FEZIRUAHTY 21, T¥%E PO LOTANA B0

CITY UF SANFORD -
scsT OFFICE 20X 1743
SAMNFORD, FL 32/T7i-3171E

RE: NOTLCE UF SOA%D CUASIDERATION OF “CR¥IT APPLICATION
KuUBgE 4—=117=05254CE IN SEMINGULE CIUNTY

THE STAEF DF THE ST. JOMNS RIVEIR WATER MAMAGZEMENT GISTRICY naa
COMPLETED 1TSS #EVIL® 9F THE ASOVE—REIFEADNCZID APPLICATION.
ENCLOSED 15 & £0°PY OF (HE TICWYICAL 3TaFF REPDAY (TSR) wWHICH
STATES THAT STAFE 4Lt RECOMMEND APPROVAL £F THE APPLICATION
WIltTr THOSE COMDITIO~NS COMTAINED IN THE TSR. TRHIS TSR
CONSTITUTES A HOTICE OF DISTRICT IWTENT TO GRAAT THE FERMIT
APPFLICATION. iF YOU DISAGREE #ITH AnY PART OF THE TIRr YOU
SHOULD IMmEpDIATELY CONTACT THE DISTRICT STAFF TO DYISCURS YOUR
ECNCEHNS. PLEASE REFER TO THE EHCLOSED NOTILE OF RIGHTS WHICH
DESCRIZES ANY RIGHTS ¥Ou MAY HAVE AND INKP0RTAKY TIME FRAMES
SEEARDING IHE PROFPOSED AQENCY ACTION. T~

(:DDU ARE EMTIYLED TO ADODRESS THE GOVERNINGE SOARD CORCERMNING THE
BPPLICATION. HOJEVER, WHETHER YOu 50 30 OR NOT IS SOLELY yYous
JECEZSICN,. UBJECTIONS wHILH THE HISTRILCT HAS RECEIVED
CONCEZRNING THE ASOVYE—HRAEFERERCED APPLICATION ARE PROVIDED TO

ESSEST YOU 1N PREPARING AKY PRESENTATIJN TD THEI GOVERKIRE 30ARD.

THE STAFF XECUSMENOATION, ANY PRESERFATICK 3Y YOU OR OTHIRS.
AND ANY DEJECTIONS wILL 3E CONSIDERED IK THE BOARD'S FINAL
PERMIT DECISION.

THE GOVEKNING B0ARD WILL CONSITER YOUR APPLICATION AT
T:0U P.#. SARCA TCr 1992, OR AS SCON TH=REAFTER AS
IT FAY COME UNTO BZ HEARD AT: ST. JOaus RIVER WATER MANAGEMENT

DISTRAICT HEADCOUARTERS, RIGHWAY 109 %EST, PFALATXA, FLORIEA %2177,

AICERELTY-

:::E%ﬂ{l_W;\LchQLEEfEPQLQCLPm_J

SHENHON ZAKLCAH, S®%. RILORDS TECANICIAM
DIVISIGN Or RECOQREGS

CC: DISTRALCT FILE
WICKI CYPTIS, DATR MANAGEMENT SUPEAVISOR

Msitourhe, Fiial 30r15-11 o%
AQT I 1TAS

AGENT COYKELIN, FORTER AND AQLVES~ENGINZERS, INC.
Saundra M. Gr2y, Cratauan Jog E. HlL noE Crasmus Joseph D, Coling TRESUREA Bemin O Fom SECRETRAY
DE BARY LETSIMRG IOV LE = TE )
Jesse J, Pamigh, 1B Faziph E. Simmons Parriciz T. Harden Lanoie N, McCartagh James H_ wikams
THRUSYLE FERHAHDIL BEACH Sarein CRANGE PaRw (L FTRY
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NCIICE OF RIGHTS. .

1. A party whose substantial interests are detertnined has the right o requrest an administrative hearing
by filing a written patition with the St. Johis River Water Management District {District) within 14 days of receipt
ol notice of the Distficl's intent 1o grant or deny a permit application as provided in Section 40C-1.51 1, Florida
Administrative Code, at the office of the District Clerk iocated at District headquarters, Highway 100 West,
Palalka, Florida.

2. A party whose substantial interests are determined has the right to request an administrative hearing
by Ifling a written petition in the affice of the District Clerk within 14 days of receipt of notice of final District
aclion on a permit application, as provided in Section 40C-1.511, Floridz Administrative Cade, if the Gaverning
Board look aclion which substantially differs from the natice of intent to grant or dery the permit application,
or if a substantially interested party did not receive notice of the District's intent to grant or deny the permit
application,

4. A substantially interested party has the right o an informal hearing pursuant to Section 120.57(™,
Florida Statutes, where no material facts are in dispute, A pelition for an informal hearing must comply with the .
requirements set forth in Section 40C- 1521 (2). Florida Administrative Code.

3. Filing of & petition for an administrative hearing oecurs upon delivery to the District Clerk &t the District
headauarters in F‘ajatka;._F_lcr .

6. Failure 1o file a pelition for an administrative hearing within the requisite: fime frame shall constitute 2
waiver of Ihe right {o an administrative hearing.

7. The right to an administrative hearing and the relevant procedures to be followed are governed by
Chapler 120, Florida Sialutes, znd Chapler 40C-1, Fiorida Administrative Code,
—=adminstralive Code

8. Any substantially affected person who claims that final action of the District constitutes an unconstitu-
tional taking of Rroperty without just compensation may seek review of the action in circuit court pursuant to
Section 373.617, Florida Statutes, and the Florida Rules of Civil Procedures, by filing an actiory within Q0 days
of the rendering of the final District action.

2. Pursuant to Section 120.68, Florida. Statutes, a party who is adversely affected by final District action

may seek review of the action in the district courl of appeat by {iling a notice of appeal pursuant 1o Fla.R.App.P.
9. 110 wilhin 30 days of the renidering of the final District action.

A parly o the proceeding wherclaims that g District order is inconsistent with the brovisions Ant
purposes of Chapler 373, Florida & - - '
Statutes, by Ihe Land ang Waler /
Commission and serving a cop
order within 20 days of the r
by the Commissian within ©
cance, the Commission -

1. A Distrie
Board on behalf -
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Management aAnd Storage of Surface Waters Technical Staff Report
February 17, 1992

Applicant: City of Sanford
Post Office Box 1788
Sanferd, F1 22772-1788

Agent: Canklin, Porter, and Holmes Engineers, Inc.
Poust Qffice Box ZB0B
Sanford, Fl1 32772-280%8

County: Seminole Project Name: Mill Creek and Cloud Branch
Sectioni{s): 39 Township(s}: 19§ Range (8} :31E
Acres Quwned: N/a Project Acreage; 1382 Mill} Creek and

€64 Cloud Branch
Apthority: Chapters 40C-4.0411{2),(2){b) , F.A.C.

General Description of Application No. 4-117-0326ACG:

Thiz application is for the conceptual avthorization to make
drainage improvements to regions of the Mills Creek and Cloud
Branch drainage basin located within the City of Sanford.

Receiving Water Body (ies): Mill Creek, Clovd Branch, and Lake
Monroe (Class III)

Existing Land Use: Urban residential, forested wetlands,

herbaceous wetlands, ditches, Mill Creek, and
Clougd Branch.

Operation and Maintenance Entity: City of Sanford

Staff Comments:

The north central and northwestern porticns of the City of Sanford
contain surface water drainage system generally tributary to two

existing natural drainage ways. These two streams are Mill Creek
and Cloud Branch.

The Mill Creek system drains the northwestern portien of the city
of Sanford, roughly bounded by Lake Monroe on the nerth, 25th
Street on the south, Alrport Boulevard and Bevier Road on the west,
and Qlive RAvenue on the east. The Cloud Branch system is generally
bounded by Lake Monroe on the north, 25th Street on the south, Park

Avenue and Sanford Avenve ¢n the east and Olive Avenue on the west
in Seminole County.

This application is for the conceptoval approval cf drainage
improvements to regions of Mills Creek and Cloud Branch located
within the City of Sanford. The areas surrounding these two
channels are thoroughly developed, economically depressed areas,
mostly comprised of lower income housing, commercial, railroad, and
industrial land use. Repeated hazardous flocding problems exist in
these areas, because of the very inadequate drainage system. In




meny Cases, homes and other structures are built right on the
streams and ditches. Public health and safety has always been a
major proplem, as well as flocding damage.

The proposed conceptual surface water management system will
consist of two man-made detention ponds within Mill Creek drainage
basin, and two wet detention ponds. Two detention ponds within the
Cloud Branch drainage basin. The actuval design will be submitted
in the construction application,

Mill Creek and Cloud Branch are Class I1I waters of the state that
flow into Lake Monree, Both water bodies have been channelized
along thelr ¢ourses in the region of the proposed drainage
improvements., ‘The creeks are steeply sloped, grassed banked,
aroding, convevances through the residentizl neighborhoods. There
are two areas of mixed forested wetlands, bisected by Cloud Branch,
within the area of the conceptually propesed project. No
encroachments are proposed into the wetlands; however, the
conceptual plan indicates they will be used for detention or
attenuation,

The residential regions of the City of Sanford served by these
creeks experienced severe flooding and property damage during the
storm events in spring/summer 1%391.

On July 13, 1%91, the Mill Creek and Cloud Branch area, as well as
the rest of Sanford, was hit by an extreme rainfall event. At the
Water Reclamation Facility located at the confluence of Cloud
Branch and Mill Creek {at Lake Monroe), from 8:00 a.m. until 1:00
p.m., 5.8 inches of rainfall was measured.

The area has a long history of drazinage related problem=. The
city’s consvlting engineer studied these two basins in 1%68 and
prepared a drainage study which proposed sclutioens to the drainage
problems, The study was never implemented because of cost and
unavailability of funds. The 1568 study was prior to the existence
of current requirements of the District and cother agencies for
retention/detention and other criteria and regulations.

In the post-development condition {no new development has been
proposed) Mill Creek and Cloud Branch, as well as run-off from the
Mill Creek and Cloud Branch drainage basins, will be routed through
two man-made detention ponds within Mill Creek, twe man-made wet
detention ponds and two detention ponds within Cloud Branch, 2
number of channel modifications and other improvements also are
proposed to alleviate flooding, and increase public safety.

The applicant proposed to use a 25-year, 6-hour storm analysis for
the main facilities in these basins, where it is econcmically
feasible to do so. Also, the applicant propose to provide some
strategically located detention facilities in the system, sized
basically to attenuate or reduce peak flows, The basins will have
bleed-down devices to re-establish the basin storage capacity in 14
days or less. The wet-detention ponds are designed teo attenuate




ths peak rate £f discharge for the 25-yezr, 6-hour storm event. It
is alszo generally proposed that post-development peak rate of
discharge to the Lake Monroe from the 25-year, 24-hour storm event
will not exceed the pre-development peak rate of discharge for the
25-year Z24-hour storm event at the point of discharge.

The applicant provided a cost analysis showing that the
construction program utilizing the 25-year 6-hour storm event has a
total preliminary cost estimated at 57,619,846, while the 25-year
24-hour storm event design has a total preliminary cost estimated
at $10,088,874; a difference in cost of 52,469,028, There i=s a
major difference in physical facilities and costs involved in
providing the additlional protection and there is no big difference
in the protection provided,

The proposed project will not meet the design and performance
¢riteria delineated in Section 40C-42.025 F.A.C, however the
applicant has shown that the proposed Mill Creek and Clougd Branch
drainage improvements will meet the overall objectives of the
District pursuant to section 9 of the Applicant’s Handbook (A.H).

Erosion-protection measures, including seeding and sodding, will be
extensively utilized. Also, Jjunction structures at side streets
will be dual compartment structures providing some pellution
abatement functions.

In lieu of meeting the District criteria as delineated in Chapter
40C-4, 40C-42, F.A.C. and section 10.2.1, A.H., the applicant
proposals will meet the overall objectives and standards pursuant
to sectign 9.0 and 10.1.2, A_H.

Therefore, staff believes that this project, as conceptually
proposed is consistent with the objectives and standards of the
District set forth in chapter 40C-4, and 40C-42, F.A.C.
Récammendation; Approval

Conditions For Application Number $4-117-03286ACG

General (See Condition Sheet): 6, 7

Other Cenditions:

1. Pursvant teo Section 3.4.2(s) of the MSSW Applicant’s Handbook,
this permit does not authorize any construction, cperation, or
alteration of the proposed system.

Z. This Conceptual Approval permit i= valid for twenty years from
the date of issuvance, provided that construction of the
initial phase of the system is permitted and construction
undertaken within two years of the issuance of this conceptual




(:D approval permit, and provided that all phases of the system
are designed and built in accordance with the terms ©of the
conceptual approval permit and that all reguired permits for

subhsequent phases are obtained.

3. The permittee must obtain a General or Individual permit from
the District prior to beginning construction of subsequent
phases or any other work not specifically authorized by this
permit.

4, The proposed conceptual surface water management system is
approved as shown on plans received by the District on
December 17, 1981.

Pakzadian/Thomas
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TLEAST REFSTR TO YOUR TSR FCR THOSE CON ITIONS
WHICH APFLY TO YOUR PIAXIT

ETRIRAL CONDITIONS

mamacement and Storage of Suzface Watess

TMPLIMINTEID OCTOSEIR 18, 1

Al

g3

Pricr o lot or unit sales, QI upon completimn of construction
of tThe system, whichaver occurs first, The DissrictT mus:
—eceive the final operation snd maintenance gocument{s) ap-
p-oved by the Distric: and recorded, if the .l2tier is
zppToepriate. Tor those SYySTems whieh are proposed to be
mainzained by county < municipal entities, finzal oparaticn
and maintenance documents must be received by the Districs
when maintenznce and operation of the system ls accepned by
she local covernmen:T entity- Failure Lo gubmit The ap-
oropriate iinzl document will resul: in the permiggac
Temaining pezscnally liable for ecazrying out maintanance ond
opezation of the permitted system.

21! cons=ruction, operatTion and maintenznce2 shall he a5 se-
fp==h in =he plans, specifications and performance cIiteIii 2s
approved 2y this permit.

ig=rig= aupthorized stz2if, upen proper identificacion, «=iil
z2ve permission To entex, inspect and pbse-ve tThe svsTem Lo
ssure ceonformity with the plens and speciilications 2pproved

4
ny the pexmis.

n
-

Turoidizty Darriszcs must De lnstalled 2% 2li iprcaiions where
«=e oessibilizy of sransferring suspenced solids into the
—eceiving waterbocdy exists duz2 10 the proposed woerok.
Turnidity barriers must remain in place at all lecaziens until
ransc-uftion is completed and soils are stabillzed a2nd veceta-
-icn has “Seen established. Thergafter the permittee will be
-zsponsible for the removel of he parriezs.

1
P
1]

The ope-ation phasa of the permit shall not Decome efiec
&2 Tleoridea Registersd Frofessionpal Znginees call
-nat 2]l facilities have been consizucted in accoriance
sh2 design approved by the DistTict. Wizhin 30 cavs aif
compilezivpn of construction ol Rhe guxiace watas mANRCETE!
svstam, =he permittee ghali submis the following:  coamplavi
~e-wification zepors signed and sealed Dy tThe 2.1 ans when

!
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mpleved sysTem substantially ¢ifigrs Zzom pexmisie
4! wo sets of record (as built) plans which rellact <
facs wate- managemens system as gciwally constIugied. N
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r Wi ce=ve w0 notify the District steii That
iities are ready for inspection and approval., The permi

Im ALY at

(A1)




cannot be transferred to the responsible operaticn and main-
-enance enzity epproved by the District until construction of
2neg comnleced surface walsl management system is approved by
the Districz.

1f zny cther regulatory agency should reguire revisicns or
mocificstion To The parmitted project. the Dissrics is o be
antified c¢f the revisions so that 2 determination can be made
whether 2 permit modification is required.

The Distwrict must be notified, in writing, within 30 deys of
any sale, conveyance, oT ocher transfer of 2 permitted sSystem
or facility or within 30 days of any transfer of ownership oY
concrol of the zeal property at which the permiited sysTem oOT
facility is leocated. Ald transfers of ownership or wransiers
cf 3 paermit are subject 1o the reguirements of chapter 40C-1.

The permitiiee mMust require the contracicr to review and
maintain a copy of this permit, complete-with 2ll conditions,
attachments, exhibits, and permit modifications in good condi-
tien and posted at the same locazion as oiher sgency permits
on the construetien site. The complete.permil COPRY shall be

avsilable for review upon reguest by District representatives.
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PLEAST REZFZR TO YOUR TSR FOR THOSE CONDITIONS
WHICH RPFLY TO YOUR PLRMIT

QERERAL CCRDITIONS

Manacement and Storage of Surizce Watess

tupLIMINTID OCTOSER 12, 1283

seigr =p 1ot ©r unlit sales, or vpon completion of consTruction
wf the system, whichaverI OCCUIS firsz, the District mus
—eceive zhe fipal opperation and maintenance gdocument{s) 2p
prxoved by The pistrics and recorded, ff the dJatcter &
zppropTiate. Tor those systems which aze proposed o te
mainzained by county ©I municipal entities, Iinzl operaTlion
and maintenznce gocuments must be received by the District
when maintenznce and cperation of the system is accepted &y
she local tcovernment entity. Failure to submis The ap-
propriate iinzl document will resul:s in the permittas
emaining personally liable for carrying out msinterance and
goeration of the permitted system.

n

111 cons=ruction, opecation and maintanznce shall be as sewn
ig=«h in the plans, specificatioms and pecformance crlteria 25
aczroved Dy thils permit.

1
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ity becrle-s mus:t be inegalled 23 all locazlons wharse
sessibilizy of transierzing susopended s5o0licds inte the

2iviag waterbocdy exists dug D The proposed <woTkK.
v barriers must “emain in =la2ce at all locazionas wntil

1+
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ion 15 completed and soils zre stabillzed and vegetz-
n has ween established. Theszafzer Ine permittee will be
pcnsible fox the remcval of the ba-riercs.
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phase of the permit shall no: hecom® effec

The opernatllon Tive
entil a Florida Registered Froiessional Ingineer gertiilas
=2t all facilities have been constructied In accoIdance with
tha degign aporoved by the DIstglict. within 30 dawys slitex
ssmoilazinn o constyuction oI The guTriace WzTEr mEnagemens
vss-am, The cesmittee shall sulmiz tne following: completian
ca--ifization zepors signed and sesalad Dy The ?.2.; and when
<he fcmpleted system substantially €iffezs fzom DeZmiiisc
zlans, 31wo sets of recorgd (as beilt) plans which reilecs the
sezlace water managemeEnt Sysiem 2= acTtually censsruczed. This
submivzzal wili serve to notify the District szali that the
fagiiities are ceady for inspection and approval. The permit
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cannot be transferred to the reasponsible operation and main-
tenance entizy approved by +he ‘District until comstruction of
rne complisted surface wWases mansgement Sysiem is approved bv
the Distzict.

1f any ciher regulatory agency should regquire rTevisicns or
modificaTion o the permitted preoject, the Distriec: is 1o De
norified cf the revisions so that 2 determinavion can be made
whether a permit modification is reguired.

The Discriet must be notified, in writing, within 30 days of
sanv sale, cepnveyance, or other transfer of & permitted sSystem
or facility or within 30 days of any transfer of ownership or
contrel of the real property &t which the permitted system OT
facility is located. All transfers of ownership or wwansfers
cf a permit are subject To the reauirements of chapter 40C-1.

The permittes must require the contracicr to review and
maintain a copy of this permit, complete-with 2}] conditions,
attachments, exhibits, and permit modifications in good condi-
ticn and posted at the same Jocztion 2as cther agency permits
on the construwertion site. The complets.permit cCOpy shall be
available for review upon request by District representacives.

T . ————————————————



MANACEMENT AND STORAGE OF SURFACE WATERS/STORMWATER
SPELIAL CCRDITIORS

OCTOBER 15, 1385

ruration and Comoletion

1 this pemmit for ccnstructlicn will expire five years I7om the
. data of issuancs. :

5. Censtructien or alteration of the surface water management
svstem must De completaed and all disturbed areas mus:i Le
stahilized in accordance with permittied plans” and permiz
conditions prier to any of the following evants (whichevar
occurs first): issuance of a certiflicarte of ooIupancy; use
she infra-structure for its intended use; oI rransier ¢l
responsibility for operation and maintenance o a local
government Gr OUher responsible entity.

L
It
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Conceptual

3. psurspant to =action 3.4.2(s} of tThe MS5H Applicant-s
Handbook, this it doss not authorize any construction,
‘:D cperation, or alteration of the proposed system,

4. 7This Conceprual Approval pesmit iz valid for twenty vea:cs
f=wm the date of issvance, provided that construccion of
the initial phasze of the system is permitted and construction
andertaken within two years of the issuance of this concepiual
approval permit, and provided that all phases of the
aystem are designed and built in accordance with tha cerns
5% the conceptual approval permit and that all régquired permizs
for subsequent phases are obtained.

5. The permittes must obtain a2 General or Tndividual permiz {rom
the bistrict pricr to beginning construction of subseguent
phases or any cther work net specifically authorized by
this pagmit. ’

Hich Hain}anancn Systams

£. Xt a minimum, 211 retantion and detention storage 2caess sust be
axcavated to rough grade prior to building CONNTIUCTION €
niacemant of impervious surface within the area 1o he served TY
“nwese facilities. To prevent reduction in scorage volume and

?F:cala:icn raTtes, all eccumulated sedimentT must be repcved irs
the storage area prier to final grading and stabilization.

%...m._u‘.-‘ e Tt [ e | < - R N e e
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1.

A registered srofessipnal Engineer (P.5.) or his or her designee
musT be cn-site tTo verify that the filtration system is
constructed according o the permitted plans. This P.E. must
submic & signaed and se=aled inspesction repcrt tC the Districs
pwaing form number EN-42 within 10 days of completion of the
filzer system. An sndpuel inspection of the filter system must
be made by & F.L. O nis or her designee in the month of HMay, A
signed and sealed inspection reperi must be submitted to the
nis=ric: by the inspecting ?.E. within 20 days of the inspectien
date. If the filtratien system is not functioning 2§ designed
and permitted, maintenznce must be performed immediately and
reperiad in the annual inspection report. If maintaenance
measures are insufficient To anable the system -to meel the
design and performance standards in chapter 40C-42, the
permitree must obtain pistriet approval of an alternate cesign.

A DP.E. or his or her designee mu3t inspect the pump sYsSTem
{including pumps and appurtenant works) in May of each year.
The inspecting P.E. musT submit a signed and sealed report o
he Distriect using form number EN-3%} within 30 days of the
inspection certiiying that the pump systam is operating as
designed and permitted, 1f the pump system is not operating as
designed and permitted, maintanance must be performed
immediately tO resiore the system 1O permicced operating ‘
specifizations. All necessary maintenance must be dexcribed by
the »P.T. as part of the annual report. If maintenance MesSuUres
prove insufiicient te restore the system to permitted cperazica
specifications, the permittee must obrain District approval ci
ay alternative design.

A Registered Professional Engineer or his or her designee must
be ofs5ita to ensure that the exfiitraticn system is constucted
according to the permitted plans. Wwithin 30 days of -
inmstallation, the Professional Enginser mustT submit a signed
and sealed repsrt {EN-42) to the District certifying that the
exfilz=ation zystem is installed in accordance with the
permitoed plans.

Irlets to exfiltration systems must be inspected and cleaned ol
cebzis and sediment on & guarterly basis in Februazy, May,
hugust, and November of each year. 1f the system becomes
clogged, maintenanca measures mUsSt he Taken tO ensure Lhe Sysiem
wiill fvnerion as designed. II maintenance measuses prove
insufficient to restore The system io permiztting cpeTrating
specifications, the permitiee muss obtain District approval ol
an zltmrnate design that will parfo-m the same fuanciisa,

Wer Detentien

i,

The littoral zone of the wer detention system, &5 shown
on the approved plans, must be vegetated with a mixzuze
of native herbaceous vegetation, achieving an B0V cover
within 18 months of completion of the system. At least
an B0t cover must be maintained in perpetuity.
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Monitoring reporta (2 copies) evaluating the establishment of
ircoral IOR® VeCELATIzn must e submitied o the Bisctrics

min 30 days foliowing completion of tha sysiam and 18 montnas
complazion. The imirial reporti must varify that whe

al zona has baen conszruceed and descTi *ma mathods wvsed
-iate establishment of & vegatative cover. The 18 mentn
must contaln the fallowing: an assessment cf viabiliry

£ <he liztoral zone vegetarion; percent coverage by species:
percent survival since original planting (if appliczable); and a
desc-iption of all maintenance measures taxen to date. -
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11 acsivicies necessarny ie establish the vegetated liticrzl
-one &% required by permitted plans and ether conditicns of
permit, must be coppletad prier te any of the following sven
(whichever oCgLurIs first}: issuance of the fizst cert:il

m gk ¢t
1]

ficax
cecupansy: the vie of infrastructure for lts intended use: oo,
transfer of responsibility for operation and mainTenance cf the
system to a local goveInment ©r sther responsible enzity.

Kazst Sensitive Areas

13.

=3
Y

if limestone bedrock is encountered during construction of the
-erention basins or a sinkhole oI solution cavity forms during

const-uyction, fonstIuction of the basin aus:t e halzed
immediately and the Disctrict must be notified. Ar that T.me, 2

modificartion of this permit may be required.

The permittee must visually inspect all permitted surface water
management basins monthly for tha occurrence of sinkholes and
document these inspections on District Condition Compliance Form
wumber EN32 . Two copies of the completed forms myst be sent

o the Distcict annually by Mey Jist of each yeaZ-.

The permittes must repair any sinkhole that develops wighin
the su~face wWater management Iysiem. Permittes must noTii
ne District of any sinkhole developmant in the surface water
management yystam within 48 hours of its ciscovery and must
submit a detailed sinkhols repair plan within 30 days of
such discovery for written approval by the District stafl.

Werland Pr-:arvntiﬂn£Craatinn

1

i

+

17.

All watland areas or water bodles that ars outside ef
the specilic limits of conszruction euthorized bY this
permit must be protected frcm ergsion, siltation, scouIing

. or execess tuchidity, and dewataring.

The permittee must submit WO copies of an as-built survey cf

+he wetland creation areas certified by 2 registered
surveyor or professional engineer showing dimensions,
grades, ground elevations, and water surface slevations.
The as-built must be submitted with the first monitoring

"

eport.
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0.

21.

22.

i

Wwithin the werland creacjion areas, non-native vegatation,
caztalls (Typha spp.) and primrose willow {Ludwiga
peruvianna}, must De controlied by hand clesring oI other
methods approved by the District 39 that they constitute
ne more than 10V of the areal cover In mach stracum.

prior Lo CORSTruction, the permitites must clearly designate. the
limits of constructicn on-sizte, The permittee must advise the
roncractor that any work outside the limits of consiructiocn,
inecluding clearing, is a vieslation of this pemmit.

mhe watland creation areas must ba planted prier to any of the
f{ollpwing avents {whichever occurs firscy: issvance of the
first certificate of occupancy; use of the infrastructure f{o¥
its intended use; or transfer of regponsibility for operaticn
and maintenance of The sysiaem 1o A local government 6 COrhexw
responsible enticy. '

Within 30 days of completion of initial planting, the permittee
must submit to the District for review and approval a plan
derailing the site-specific methods IO be used for moniteoring
+he wetland creation areas so that achievement of success
criteria can ba claarly cemonstrated. The plan must include
avch information as the size, location and number of monitoring
guadyants, the location and mimber of photographic stations, and
cuher pertinent faciors to demenstrate achievement cof suvccess
critesia, -

The permittsee must furnish the District with monitoring tepozt
fer the wetland creaticn area{s) describing: -

4. Pezcent susvival and diversity of planted species within
eAcCh strasum;

3. Recruitment density and compesition within each stratum;

C. Recorded growth via established parameters foT planted trees
- and shrubs;

D. Percent cover of herbacecus species;

=. ¢u-face water elevation =seferenced to N.G.V.D., O if
su-face water is not present, groundwater elevation
ruferenced to N.G.V.D.; and

F. wWildlife utilization.

The data must be collected and spubmitted semi-annually, once
during the wat season {AugusT-September} and once duling zThe dry
season (March-April) for a toral period of 3 years following
initial planting. Reports to the District must alse include
photographs, descriprions of problems encountered, and solutions
undertaken.
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5.

"

sec-esaful establishnent cf the wetland creacicn ares wii: have
cmur-ad when:

A. AT least 850 percent ¢I The planzed individuals In each
ex=atum have survived and are snowing signs of normal ennue
gzowsn, based upon standard growth parametezs SuCh &3 rReign

ind bDase diameter, or capopy cirfumierence;

8. A= least B0 percent cover By apprepriate wetland herbaceous
zpecres has oesn ebrained; and

C. . mne above cziteria has been achieved by the end of a 3 vear

variod Iollewing inigial pilanzing. -
1f successful establishment has rot oceur-ed as stasted abeve,
=me permiztee must apply To _the pistrier for a permit
andification ne later than 30 days fpllewing the terminacicn cf
--e 3 vear monitcring period., The application must inclucde 2
na-ranive describing the type ang causes of failure anc contain
a compiete set of plans for the recdesicn and/er Ceplacement
planting of the wetland creation. area s¢ that the success
f-i-pria will be achieved. Within 30 days of District approval
and issuance of the permit medification, the permiitee must
implement the redesign and/cr replacement planting. Following
completion of such work, Juccess criteria as stated above 2o
modified by subsequent permit Bust again be achieved. In
sddizion, the monitoring required by these copditions mus:t Ze
conducted. . :

%izhin 30 days of any monitoring event that indicates S0t or
greater mortality of planted werizad zpecies in any siratunm
within-the mitigatdicn area, the applicant must submit &
remediation program for Distzict acaff review and approval.
Prior to initiating any construction, the permittee must zecozd
a conservation sasement on the real property PursSuant o secTion
704.06, F.5., prehibiting all construction including clearing,
redging, or filling, except that which is speclfically
auchorized by this permit within the wetland craation, wezlan=
enhancement, and upland conservatich aTeas a3 delinesated cn the
tinal plans as approved by the District. The easement muss
contain provisions as set forth in paragraphs l(a)-(h) ol
secTion_704.058, F.5., as well asx provizions indicating that ©
nay be enforced by the District and may not be amended wigheu
pistrict approval, Within 30 Says of the date of isscance of

hev
M
-

.this permit and prior to recording, said esasemant must ke

submitted to the District for review and approval.

Within 30 days of receipt of District approval, the pexmittee
must provide the District with a certified copy of the recosdec
sasement showing the date it was recorded and the official
records bock and pags number.

EITE T, s L - H




2%, Prigo Lo initiating e&nv cong=rucTion, the permittee musT IT=cozd

a cees TZesirictiens ¢n the redl property puIsuanIt Lo section
-pa.0%, F.5., prehizizing all cCORSIYUCTION including clearing,
eeging, ©r filling, except that which is speciliiczlly

or gl e R -

sutncrized By this éé::i: within the wetland cresticn, wetland
enhancement, and upland CCnservation Arsas as delineated on the
final plans a3 approved Dy ine pist=ict. The resirficiions must
contain provisions as set fo-th in paragraphs l{a)-(h} of
se-~ticn *G4.06, F.5., &s well as provisicons ingicating that they
may be enforced by the Distriect and may not be amenced without'
Dist-ict appreoval. Within 20 days ef the date of issuance of

this permit and pricr o recording, said restrictions must be
submit=ed to the District for review and approval.

wirhin 30 days of Ceceipt of-District approvael, the permitiee
must provide the District with & certified copv of the recorded
-estrimtions ahowing the date it was recorded and the official
racords book and page number.

rresion and Sediment Control L

28. The permittee mist submit two copies of an ercsion and sediment
contrel plan derailing measures To be taken during construction
to prevent the discharge of turbid water or ercded sail to
adiacent properties, wetlands, or water bedliws ourside of the
specifiic limits of construction approved by this permi:. 3Salc
plan must be submitted to the Pistrict for stzff{ review and
written approval at lesst 14 days prior to the initiation of
constzuctien. The approved plan must be provided to and
discussed with the Constructilien CORLIACTOL pries to the

initiation of construction.

bt
LY. )

serw Tee must select, implement, and operate 2ll grasion and
sediment control measures reguired to Ietain sediment on-site
end o prevent violations of water gquality standards as
specified in chapters 17-361, 17-302, and 17-4, F.A.C. The
permicttee ls encouraged Lo use appropriate Bestl Management
Practices for ercsion snd sediment control as described in the
Tlorida Land Development Manual: & quide to Sound Land ard
Water Management (DER, 1388}.

30. The pearmittes must construct and majntain a permanent
c-otective vegetative and/or artificiel cover for erosion
ind sediment control on all land surfaces expesed OT
distyrbed by construction or alterazien of the permitted
preject. Unless modified by another cendition of this
permit or specified othexwise on a pistrict-approved
ercsion and sediment control plan, this protactive cover
mus- be installed within fourteen {14) days after final
grading of the affected land surfaces. A permanent
vegeratiye cover muat be established within 60 days after
planting or installation. 7The permittee must maintain cover on
adjacent ground surfaces which may be impacted by gconstructicn
sctivities unzil the District received the P.E, certificat:on
t?at the project is constructed acgording to the permitied
tlans.




In-a--z2tas Fest Weracement Plenfoalf Cou-se
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HIiLin §Q cays ol The beginning of constiruction ST prior o
azpliicaticen i any 3 s:--;d:: T2 the pIdjec:t a-ass, whicheve-
ococrars I[irxrst, The pesmitige nus' obtain DistrTiczo 2DpPIOVAE) nf .
siie speciiiz, integrated Pesticicde Managemenz Plan, The
managenen_ plan muss specify ‘he usage oI aon-chemical c- _
cuitural means-as the primecy defense against nuisance and/or,
destructive pests. These non-chemical measures should ipelec
nractises such as: the planting and maintenance of native
vegetation where poxsible; the use of pest and/or disease
tsle-ant wvegeraticn; the proper selectien and ppl;cat* noel
fexzilizer; croper supplemental watering; tha use D. mulca fzr
weeZ £2nIre), 2npd proper malntenance practices including mowin
iTeguency, mowing height, 'mechanical dqthatch-ng, -Emnva1 of
cring o- dead vegetatisn, etc, . .

Tne zlan must al=e include informetion on the fellewing:

™

Insecticices, nematicides, fungicides or herbicides
e be used; .

Z. Methodf{s) of zpplicaticn

i
v}

Ime {zames for use and application; and

=. Tox.the pesticides that will be used, specificazion of:
- Half-lives ~WTIRTT U
= "H-Octanol fwaster-partition coefficient [Kow)
= Lezhal dose coeflicient [(LOED)

- Solublilivy-

ANy ;es:i:xdes selecied must exhibit a short half-1ife (10D
veexs), & iow n-octanolfwvater coefficiaent {<5.0), and be

suitable for use with local soils and groundwater ph cand;:i ons.
The use ¢f o-ganochlorides and sther pesticides aithes listed ov

EFh ax rgancelled e suspended, ¢ ctheswise prohibized “} ztate
o Zedezal law is not &i-awed

Tne parmittes must acdhere o the ferziliser »ecommencdazions
£22 JoXTh in the manual for sommessial tusf grass
manascEment bv the Univercsizy of Tlorigda compliied ovw

ine Florida Nurf-Grass Axzociatizn. The mutslient .
isading astridutable 1o the apoliication of effluent

shall be coasiderad a source of fertilizer fZor the

2ol covrse and adcitipral n“"-efflunnz fertilizer

5euIses shall be usilized enl v 25 & supplamant.

All water guality data mus: De submitted to the District withi
2% days ©f -eceipt of the snalytical lzbcratory report using T
opTopriate District form [EN-313 - IN-20) oz an eguivalien:
fomet epprTved by Distriszt Spaff.

P
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- - - = - P e T memaad -
areaivplant ITIITET ppooved Dy Distoict stEll.

rigar 3 veers ¢ monitoring, the Fermilisoe Ty TEOUSST 2
modificsticn o the parameters and Irequenty o ohe monizoring
poogram by SemINSLUEning TRt The colialiel CSIE rEprasenis
sweady Stare conditiens, iz sufficient To estelliich Easeling
zenpes for Indicetor Cevameters &%t D@OVices an z0emisre nasis
fae gvaluating the projest’s conpliiance with state water cualicy
scantzvds, . -

Within 30 czvs of the issuanece of This pemmit, the Fermittes
m2sT st 2 osite spaeific guality assuzence pian o
zoorove) by Districs seefl, The guality EsssuTEnce plEn musc
conform with TZER Cuigelines Ifor Prepevring Quality Assuvance
Flans (OIR~-0A~-001/85, cated Jamesry 30, 19B6).

i i =

o
3.

3a.

i
o

C The gewrvion End maintengncs entity shell soomit insoection

TEOUDrSS 1O e Districo two vesrs zZ-er Che cperavicn

Thage parsds Dooomes affessive and svery TWO VEETS therszlTes
on DisTricn Tomm D48, ITne incpection form must Do signed
znd sexled by zn acosoorizue recistered orpfessionzl,

The oparztien 2o maintenence emizy shell suomit isspection
TSRS To the Discoich Two vaEvs Eiver The operEticon

Thase permiy bectmes effecrive and every twh vears Theresfler
on Digrwipn Faeg TN-LT,

The cresstion and moinTensnce estity shElld seeeds ineoecsion
TEOITS O the Discrico one vear after The ooeTraITicn

These peorit becomes effacrive 2nd every TwD yesws Thorsafepo-
&0 Distmics Topn IN-48. The inspestion foom npst be sicned
2.nd sezlas by an erorcoriate secistersd professionzi.




fanry Daan, Exagutive Dinadke=

ﬁ}mgﬁgi John R Wehie, Assistant Exacutive Derecior
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ﬁ 429 PALATKA, FLORIDA 32178-1429
ﬂ et WATER POST OFFICE BOX 1 K FLOMDA 32

TELEPHONE BQ4323-2500
M MANAGEMENT FAY [EXECUTIVELERAL) XI0-0134 (PERMNTTYREG) 3p9=Li05 1ATMENG TA L TROMF T A HCE) 2284504

M DISTRICT FIELD STATIONS

Fe=7IFLEY +“alL 47 £14% R E'h E Scasth Birpet TTYS Bpyrmanidcn Wy PERMITTIHG: RERATIONS;
= utnoe. Fuoras XI801  Seile 10 “305 Eax D 21X N, Whckham Mo
. T B N T Jackpavilly, Fionca J2250  Mpbouma, Fionol JZ0H iotung, Ptz XH-108
EESRUART F1r 195¥2 POHTI-EITO AT AT v TR L]

CITY DOF S5ANFORD
eCsT DFEFICE 20X 1738
IANFORD, FL 32F72-172E

RE: NGTICe UF BO0AKD CUOASIDERATION OF 25avIT APPLICATION
RUPSER w—117-0326AC06 IN SI¥INGLE CRUNTY

THE 3TAFF DF THE ST. JOMNS RIVIP WATER MEMAGEMECNT DISTRICY ras
CO®PLETES 1TSS FEVIEN OF THE ASOVE~REFSAREXCZD APPLICATION.
ENCLOSED 5 A COPY OF THE TECEXICAL STAFF REPDAT (TSR) wWAICH
STATES THAT STAFF J1LL RECOFXENL APPRDYAL GF THE APPLICATIOM
WIfd THOST COWDITIONE COMTAINEZ I[X THE T3R. THIS TSR
CONSTITUTES A NOGTICT OF DISTRILCT INTENT TO GRANT THE PERMIT
APYLICATION. IF YUU DISAGREL «ITH AwnY PART OF THE TSRr YOQU
SHOULD IAFmEDIATELY CONTACT THE DISTRICT STAFF TN BISCUSS Youg
CONCEXHNS. PLEASE REFER TO THE ERCLOSED HCTILE £F RIGHYS WHICH
TESCRISES ANT RIGHTS YOU MAY MAVE AMD IMPORTANT TINE FRAMES
BCUAPODING IHE PROPOSED AGENLY ACTION. -

CU ARE ENTITLED TO ADORESS THE GOYEKNING BOARD CONCERKING THE
APPLICATIUON. HQYEVER, WHETHER YOU B 30 OR NOT IS SOLELY YOUR
DECISION. OUBJECTIONS wHICH THRE OISTRICY HAS RECEIVED
CGMCEANING THE ASOVE~REFERENCED APPLICATION ARE PROVIDED TS
£551ST YOU IN PREPARING ANY PRESENTATIUGN TO THE GOVERNING 30ARD.
THE STAFF YECUMMENCATION, ANY PRESENTATICN 3Y YDU OR OTHEIRS,

AND ANY OSJECTIOAS WILL 3E CONSIDERES IN THE BOARD'S FINAL
PERMIT DECLSLON.

THE GOVERNING ZOARD WILL CDONSIPER YOUR APPLICATION AT

TsUU P.¥, 2ARCH 10, T9Y2, OR AS SOON THASREAFTER AS

IT mAY COME $NTO BEZ HEARD AT: ST. JOhNS RIVER WATER MANAGEMINT
OISTRICT HEARDOUARTERS, HIGHWAY 109 %EST, PALATXA, FLORIGSN 32175,

SINCERELTY,

1 ¥

¢ , ! )

df‘ﬁ AL G
SKANKOX SANICAW, SR. RICORDS TECHKICLAY
DIVISILGN OF RECORDS

CC: PDISTRICT FILE
¥YICKI CuyPTIS, DATE MAKAGEWINT SUPERVISOR

AGENT: CONELIN, PORTER AND HOLMES=ENGINZERS, INC.
Saunclia H. Gray, cewman doe B HE, wiCE cemmain Jesaph D, Colng TREAURER Merritt O, Fore SECRETRAT
_ OF BuAY LEESEARG =TT BCazs
Jezse J, Pamish, I Raiph £. Sirmens Pamiciy T. Harden Lenore N, Wofhdlacgh Jomes H. wikams
TITUEVILLE FERAMDwL BEADH BarE DAl THANGE Papwt QAL
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NOJICE OF RIGHTS. .

1- A party whose substantial interests are determined has the right to fequest an administralive hearing
by filing a written getition with the St Johhis River Water Management District (District) within 14 days of receipt
of natice of the Distict's intent to grant or deny a permit application as provided in Section 40C-1.511, Florida
Administrative Code, at the office of the District Clerk located at District headquarters, Higiway 100 West,
Palatka, Filorida.

2. A parly whose substanlial interests are determined has the right to request an administrative hearing
by filing a written petition in the office of the District Clerk within 14 days of receipt of notice of final District
aclion on a2 permit application, as provided in Secton 40C-1.511, Florida Administrative Code, il the Governing
Board look action which substantizlly differs from the notice of intent 1o grant or deny Lhe permit application,
or if a substantially inlerested party did not receive notice of the District's intent to grant or deny the permit
application.

3. A substantially interested party has the right to & formal.administrative hearing pursuant to Section

120.57(1), Florida Statutes, where there is a dispute between the District and the party regarding an issue of
material lact. A petition for a formal hearing must comply with the requirements set forth in Section :

4. A substanlially inferested party has the right 1o an informal hearing pursisant to Seciion 120.57(2),
Florida Statutes, where no material facts are in dispute. A petition for an informal hezaring must comply with the -
requirements set forth in Section 40C-1.521{2), Florida Admiristrative Code.

——d Jninsiraiive L.ode.

5. Filing of a petition fgr an administrative hearing occurs upon delivery to the District Clerk at the Oistrict
headquarters in Palatka, Florida,

6. Failure lo file 2 petition for an administrative hearing within the requisite time frame shall constitute a
waiver of 1he right to an administrative hearing.

7. The right to an administrative hearing and the refevant procedures to be foliowed are governed by
Chapter 120, Florida Statutes, and Chapter 400- 1, Florida Administrative Code,

8. Any substantially affected person who claims that final action of the District constitutes an unconstitu-
lional taking of property without iust compensation may seek review of the action in cireuit court pursuant te
Section 373.617, Flori Statutes, and the Florida Ruites of Civii Procedures, by filing an action within 90 days
of the rerdering of the fina) District action.

9. Pursuant to Seclion 120.68, Florida. Statutes, a party who is adversely affected by bnal Cistrict action
may seek review of the action in the district cousrl of appeal by filing a notice of appeai purstrant to Fla.RAppP.
9. 110 within 30 days of the rendering of the final District action.

10. A party to the proceeding who’claims that a District order is inconsistent with the prowisions and
purposes of Chapter 373, Floridza & © - '
Statutes, by the Landg and Water #
Commission and serving a copr
order within 20 days of the
by the Commission within ~
cance, tha Commission -

1. A Diglrier
Board on behalf -

12, F-
- paragraphb
right to

11




qig Management And Steorage of Surface Waters Technical Staff Report
February 17, 1952

Applicant: City of Sanford
Post Office Box 1788
Sanford, Fl1 32772-1788

Agent: Conklin, Porter, and Holmes Engineers, Inc.
Post QOffice Box 2808
Sanford, Fl1 32772-2808

County: Seminegle Project Name: Mill Creek and Cloud Branch
Sectionis): 39 Townshipis): 195 Range {s) :31E
Acres CQuwned: N/A Project Acreage: 1392 Mill Creek and

£64 (Cloud Branch

Authority: Chapters 40C-4.041(13,(2) (b} , F.A.C.

General Description of Application No. 4-117-0326AC0G:

This application is for the conceptual authorization to make
drainage improvements to regicns of the Mills Creek and Cloud
Branch drainage basin located within the City of Sanford.

Receiving Water Body{ies): Mill Creek, Cloud Branch,and Lake
Monroe {Class III)

‘ﬁi Existing Land Use: Urban résidential, forested wetlands,

herbaceous wetlands, ditches, Mill Creek, and
Cloud Branch.

Operaticon and Maintenance Entity: City of Sanford

Staff Comments:
The north central and northwestern porticns of the City of Sanford
contain surface water drainage system generally tributary to two

existing natural drainage ways. These two streams are Mill Creek
and Clcud Branch,

The Mill Creek system drains the northwestern portion of the city
of Sanferd, roughly bounded Ly Lake Monrce on the north, 25th
Street on the south, Airport Boulevard and Bevier Road on the west,
and Olive Avenue onn the east. The Cloud Branch system is generally
bounded by Lake Monrce on the north, 25th Street on the south, Park

Avenue and Sanford Avenue on the east and Olive Averue on the west
in Seminocle County.

This application is for the conceptual approval of drainage
improvements te regions of Mills Creek and Cloud Branch located
within the City of Sanford. The areas surrounding these two
channels are thoroughly developed, economically depressed areas,
mostly comprised of lower inceme housing, commercial, railread, and
0' industrial land use. Repeated hazardous flooding problems exist in
these areas, hecause of the very inadequate drainage system. In




meny o&ses, homes and sother struectures are built right on the
straams and ditches. Public health and safety has always been a
major problem, &s well as flooding damage.

The proposed conceptual surface water management system will
congist of two man-made detention ponds within Mill Creek drainage
basin, and two wet detention ponds. Two detention ponds within the
Cloud Branch drainage basin., The actual design will be submitted
in the construction application.

Mill Creek and Cloud Branch are Class III waters of the state that
flow into Lake Monrce. Both water bodies have been channelized
along their courses in the region of the proposed drainage
improvements, The creeks are steeply sloped, grassed banked,
ercding, conveyances through the residential neighborhoods. There
are two areas of mixed forested wetlands, bisected by Cloud Branch,
within the area of the conceptually proposed project. No
encroachmants are proposed inteo the wetlands; however, the
conceptual plan indicates they will be used for detention or
attenuation.

The residential regions of the City of Sanford served by these
creeks experienced severe flooding and property damage during the
storm events in spring/summer 13531.

On July 13, 1991, the Mill Creek and Clowd Branch area, as well as
the rest of Sanford, was hit by an extreme rainfall event. At the
Water Reclamation Facility located at the confluence of Cloud
Branch and Mill Creek ({(at Lake Monroe), from §:00 a.m. until 1:00
p.m., 5.8 inches of rainfall was measured.

The area has a long history of drainage related problems., The
city’s consulting engineer studied these two basins in 1968 and
prepared a drainage study which proposed sclutions to the drainage
problems, The study was never implemented because of cost and
unavailability of funds. The 1968 study was prior to the existence
of current reguirements of the District and other agencies for
retention/detention and other criteria and regulations.

In the post-development condition (no new development. has been
proposed} Mill Creek and Cloud Branch, as well as run-off from the
Mill Creek and Cloud Branch drainage basins, will be routed through
two man-made detention ponds within Mill Creek, two man-made wet
detention pends and two detenticon pends within Cloud Branch. A
number of channel modifications and other improvements also are
proposed to alleviate flooding, and increase public safety.

The applicant proposed to use a 25-year, 6-hour storm analysis for
the main facilities in these basins, where it is economically
feasible to do so. Alsoe, the applicant propose to provide some
strategically located detention facilities in the system, sized
basically to attenuate or reduce peak flows. The basins will have
blead-down devices to re-establish the basin storzge capacity in 14
days or less. The wet-detention ponds are designed to attenuate




tha pesx rate of digcharge for the 25-yezr, &~hour storm event. It
is alse generally proposed that post-development peak rate of
diszcharge to the Lake Monroe from the 25-year, 24-hour storm evant
will not exceed the pre-development peak rate of discharge for the
25-year 24-hour storm event at the point of discharge,

The applicant provided a cost analyeis showing that the
construction program utilizing the Z25-year 6-hour storm event has a
total preliminary cost estimated at $7,619,846, while the 25-year
24-hour storm event design has a total preliminary cost estimated
at $10,088,874; a difference in cost of $2,469,028. There is a
major difference in physical facilities and costs invelved in
providing the additional protection and there 1s no big difference
in the protection provided.

The preoposed proiject will not meet the design and performance
criteria delineated in Section 40C-42.025 F.A.C, however the
applicant has shown that the proposed Mill Creek and Cloud Branch
drainage improvements will meet the overall obhiectives of the
District pursuant to section 9 of the Applicant's Handbook {(&.H).

Erosion-protection measures, including seeding and sodding, will be
extensively uvtilized. Alse, junction structures at side streets
will be dval compartment structures providing some pollution
abatement. functions.

In lieu of meeting the District criteria as delineated in Chapter
40C-4, 40C-42, F.A.C., and sectieon 10.2.1, A.H., the applicant
proposals will meet the overall objectives and standards pursuant
to section 9.0 and 10.1.2, A.H.

Therefore, staff believes that this project, as conceptually
proposed is censistent with the objectives and standards of the
District set forth in chapter 40C-4, and 40C-42, F.A.C.
Récnmmendaticn; Approval

Conditions For Application Number #4-117-0326ACG

General (See Condition Sheet): &, 7

Other Conditions:

1. Pursuant to Section 3.4.2(s) of the MS3SW 2pplicant’s Handbook,
this permit does not authorize any construction, operation, or
alteraticon of the proposed system.

2. This Conceptual Approval permit is walid for twenty years from
the date of issuance, provided that construction of the

initial phase of the system is permitted and construction
undertaken within two years of the issuance of this conceptual




approval permit, and provided that all phases of the system
are designed and built in accordance with the terms of the
conceprtual approval permit and that all reguired permits for
subsecuent phases are obtained.

3, The permittee must obtain a Geperal or Individual permit from
the District prior to beginning construction of subseguent
phases or any other work not specifically authorized by this
permit.

4. The proposed conceptual surface water management system is

approved. as shown on plans received by the District on
December 17, 1831,

takzadian/Thomas




HANAGEMENT AND STORAGE COF SURFACE WATERS/STORMWATER -
SFECIAL COHDITIONS

OCTCBER 1%, 1588

nuration and Comoletisn

y. This permit for constructicn will expire five years Irom the

data ¢f issuance.

5. Ceonstrzuction or alteration cf the surface water manacemen:
system must be completed and all disturbed areas must Ge
stabilized in accordance with permitted plans’ apd permic
coenditions prior to any of the following events |[whichever
sccuzs first): issuance of a cextiflcate of ocrupancy; use
the infra-structure for its intended use; or transier cf
responsibility for coperation and maintenance To & local
government ¢r other respcnsible entity.

Iy

n

Concentual

3. sursuant to =ection 3.4.2{s) of the MSSW Applicant’=
Handbook, this parmit does not autherize any construction,
cperation, or slteration of the proposed system,

4. <This Conceptual Approval permit is valid fors Twanty years
feem the date of issuance, provided that censtruction of
the initial phase of the system is permitted and constructicn
undertaken within two years of the lssuance of this concepiual
approval permit, and provided that all phases of the
system are dasigned and built in accordance with the terms
o? the conceptual approval permit and that all reéguired permiis
for subsequent phases aze obtained.

5. The permittem must obtain a General or Tndlvidual permic fZom
the Diezrier prior to beginning construction cf subsecuent
phases or any other WOIK ROt specificaily authorizec by
this permit. '

Bich Maintenance Systams

£. Xt a minlmum, 21l retention and detention storage 2I8ZS must be
excavated to rough grade prior o5 building conatsuction ©IF
clacement of impervious seriace wiThin —he area to be served bY
-moze facilities. To prevent reduction in stozage volume and
sercolatien rates, ail sccurulated sediment must be removed ITT
the storage area prior to final grading and stabilization.
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7. A reglstered Professional Engineer {P-E.) ©r his or her ceLignhee

musT He on-site to versify that the filtration systan IS

constructed according to tha permitted plans. This P.E. mu
surmic & signed and sealed inspsction Teport LC the Disgr:ic
vxing form number EN-42 within 30 days of completion of the

=T

filter system. An annual inspection cf the filter svscem nmust

re made by & F.IZ. or his or rer designee in the month of Ma
signed and sealed inspection repori must be gsubmitted teo th

Y.
€

A

nis=-ig: by the inspecting P.E. within 30 days of the inspection

date. ~1f the filtraticn system is not functioning as desig
and permitted, maintenance must he performed immediately an
reported in the annual inspection report. If maintenance
measures are inspfficient to snable the sysrem to_meet the
design and performance srandards in chapter 40C-42, the
permittes must obtain District approval of an alternaze des

§. A P.T. cr his or her designee must inspsct the pump sYsiem
{including pumps aAnd Appurténdnt works) in Hay of each year
The inspecting P.S. must submit 2 signed and sealed repoXt
he Dist=ict using form number EN-35) within 30 days of the
inspection certifying that the pump system is operating as

ned
d

ign.

o

designed and permitted. If the pump systém i= not operating as

fesigned and permitted, msintenance must be performed
immediately to resiOore The sysTem TO permitted operating

specificarions. Al) necessary maintenance must pe described bv

the ,Z. a= mar:t of the annnpal report. if maintenance measurns

prove insufficient to restore the system to permitted cpera
sperifications, the permittee must obtain District approvel
an alteznpative design.

cign

~¥
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9. A Registered professional Engineer or his oz her desjigonee must
»e onsite To ensure that the axfiitraticn system is constructed

according te the permitted plans. within 30 days of -

installazion, the Professicnal Enginaer must submic a signed
and sealed report {EN-42) 1to the District certifying that the

exfiltration systam is installed in accordance with the
nermittied plans.

irlets to exfiltration systems must be inspected and cleaned of

debris and sediment on a guarterly basis in February, May.
hugust, and November of each year., 1f the system becomes

ziogged, maintenance measures MUst he paken to ensure the system

will funerion as designed. II maintenance measures prCove
. insufficient to westore The system TO permizcing cperating
specificactions, the permittee must obtain District approval

»n alternate design that will perform the same fanctisn.

Wet Detention

10. The liztoral zone of the wet detention system, 2= shown
on the approved plans, must be vegetated with 2 mixiure
of native herbaceous vegetation, achieving an 80 cover
vithin 18 menths of completion of the system. AL leas:
an BOV cover must be maintained in perpetuity.

of
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KarsT Sensitive Areas

wonitering reports (2 copies} evaluating The sscablishment of
lirraral zone vegetTarisn must “a submiTied o The Districs
wicmin 30 days felloving complation of the system and 1§ montns
afzmr complezlon. The imitia) repozT muat werily “hat the
lig=cral zone hea beaan cons=ruc=ed and describe Inhe methods uvaed
-~ initiate establishment of a vegetative cover. The 18 menth
ceport must contain +he follewing: &n assSeIsSment cf wiabilizy

Si che liztoral zone vegetaLion; percent cBUETiS by species:
cercent aurvival since original planting (if applicable)}; and 2
Zescriprion of all maintenance measuras taken 1o date. o

All aczivities necessary tO establish the vegetated liz=cral
sone as required by permitced plans and other conditions oi this
permit, MUt De completed prier to ‘any of the fellowing events
{whichever occurs first): issuance of the first ceruificaze o8
coCupancy; the usd of infraatpucture for its intended uvse: <I,
c-ansfer of responsibility for operation and maintenancs ¢f the

sysTem to 2 local gevernment or cther responsible entis

13.

(T
e
L]

[T
o
-

1£ limestone bedrock is encountered during eonstruction of the
retention basins or & sinkhole or sclution cavity forms during
construction, ceastructien of the basin mus: be halied
immediately and tha District must be notified, At that time, 2
modification of this permit may he required.

The permittee must visually inspect a1l permitted surface waieo
ranagement basins moathly for the occurrence of sinkholes 2nd
docuament these inapecticns on pDistrict Condition Complliance Teom
Gumber TN33} . Two copies of the complatsd fomms must De senz

o the Distzict annually by MaY 31at of each yeaZ.

The permitiee MuUST Tepair any sinkhole that develops wizhin
-he sucface water Bmanagement SYSTem. Permittee must notii
+me District of any sinkhole development in the surfaca water
managenent JysSLam within 48 hours of its discovery and must
submit a detailed sinkhole repair plan within 30 days of
such discovery for writien approval by the pistrict staff.

¥erlanmd PraservationfCreation

"

i

17.

. pr excass turbidity, and dewatering.

A1l vatland arwas o7 walel bodigs that are cutside cf
the specific limits of construction authorizec by this
permit must ba protvected I{zcm erosion, siltatiodn. scouzing

The permittee pust submit twe copies of an as-built survey of
the wetland creation areas certified by a registered

surveyor oOr prefessional engineel showing dimensicns,

grades, ground slevations, and water surface elevations.

The as-builr must be submitted with the first monitoring reporT.




19.

20.

1.

22.

Wirthin the watland coeaticn areas, non-native vegatation,
catralls (Typha spp.) and primrosse willew [Ludwiga
peruvianna}, must te controlied by hand cleering o other
methods approved DY The District == that they Constitute
no more than 10% ef the aresl cover in sach stTratcum.

prier to conatruction, the permittee must tlearly designhate. the
limits of constructicn on-site. The permittee must advise the
conTIACTOT that any work ourside the limits of construction,
including clearing, is a viclation of this permit.

The wetland creation areas must ba planted pricr to any of the
f{plipwing avents [whichever occurs firsty: issuance of the
irge certificare of occupancy; use of the infrastructure f{or
its intended use; or transfer of rsspensibilivy for cperaticn
and maintenance of the systam to & local government oI cother
responsible entlity. |

Wichin 30 days of completiocn of initial planting, the permittee
must submit To the District for review and approval a plan
detailing the site-specific mechods o be uszed for monitering
+he wetland crestion areas so that achigvement &f success
criteris can be clearly cdemonstrated. The plan musct include
such information as the size, locatien and number of monriteoring
guadrants, the location and mimber of photographic stations, ard
cohar pertinsnt factors to demonstrate achievement of success

ceitesia,

The permiztee must furnish the Dist-ict with monitoring Ieportis
fo~ the wetland creaticn area(s) describing: ;

A. Percent survival and diversity of planted species within
each stratum;

2. gmecruitment density and composition within each stratum;

C. Recorded growth via established parameters for planted trees
and shrubs;

D. Percent cover of herbacecus species;

T. GSurface wvater elevaticn referenced to H.G.V.D., or if
suTface waler is not pressnt, groundwatex elevation
referenced to N.G.V.D.; and

F. wWildlife uweilization.

The data must be collacted and submitted semi-annually, once
during the wet season (August-Seprember) and once during the dry
season {March-April) for a tortal pericd ©f 3 years fpllowing
initial planting. Reports to the District must also include
Phgtﬁqriphn, descriptions of problams encountersd, and solutions
undeztaken,
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16.

succearful essabllisiment cf the wetlans CIreaticn area will Rave
orcur-gd wWhen:

A. AT lLeast 90 percent ol tihe planted individuals in each
e-xatum have survived and are showing signs ol nonmal a
g:cu:n._hased upon szandard growth parameters such as &
and cese diameter, ©I CANOPY circumierence;

nus
ign

H!
e

-
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5. Ac least B0 percenc cover by spprepriszte wetland herdacecus
species has been cbtained; and

¢.. m-e above crizeria has Leen achieved by the end ¢f 2 3 w=ac-
geriod following initial pilanting. -

cuc-essful establishment has not cecurred 2z ssated above,

e permizree must apply to the bistrict for a permi:
ditization no later than 30 days fipllowing the terminacicn &f
g 3 year monitcring period., The application must incluce a
narrarive deseribing the Type anc causes of failure angd contain

L rvn
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a compiece set of plans for the redesign andfor replacemens
planting of the wetland creation area so that the success

feie-pria will be achieved. Within 30 days of District approval
and issuance of the permit medification, the permiites MU3T
implement the redesign and/er replacement planting. Following
complevion of such work, success criteria as stated above oI
modified by subseguent permit Aust again be achieved. In
addizion, rthe monitoring required by these conditions muss Ce
conducted. - '

Wizhin 30 days of any monitoTring event that indicates S50% o
creazer morzality of planted wetland species ip any sIratun
within.the -mitigation area, the applicant must submit 2
camediation program for District statf raview and appzoval.
Prior to initiating any construction, the permittes must record
a conservation sasement on the Isal propeIity pursuant to secTicn
704,06, F.5., prohibiting all construction including clearing,
~edging, or filllng, except That which is specifically
authorized by this permit within the wetland creation, wetlend
enhancament, and upland conse-vation Areas as delineated =n the
final-plans as approved by the District. The easement must
contain previsions 'as set fortdh in paragraphs 1[(a)-{h) oX
section_704.06, ¥.5., as well as provisions indicatzing That t
nay be enforced by the Distcict and may not be amgnded wWiTHou
District approval. Within 30 cays of :he date of issuance of

ey

-this permit and prior to racording, said easement TustT pe

cubmitted to the Diasrict for review and approval.

Hithin 20 days of receipt of District approval, the permittee
must provide the District with & cartified copy of the recocded
easement showing the date it was reacorded and the pfficial
records book and page number.




+37. Pricy¥ te initiating any construcTion, the permiztee musT Ieclc-d
a cers Tesirictions on the resl property pursuant I seStion
-p4. .04, F.5., prohibiting all coanstruction including Ccleas:ing,
czucZang, X L11110%, except that which 13 speciilczlly
acznorized By This peIrmis wizhin the wetland ¢rezticon, wetlend
enhencement, and upiand CONs2AIVATION ATRAS b3 delineated on the
£insl plans "as approved Dy tne nigroict. The restrictions must
centain provisions as set éo-th in paragraphs l{a)-{h) oI
ceczien 704.06, F.5., 23 well as provisions indicating that they
may be enforced by the Distriet and may not be amencdec wiihout®
Diszrict approval. Within 30 days of the date of issuance of
this permit and prior o recording, said restrictions must Dbe
submit=ed TO the District for review and approval.
wichin 30 days of receipt of -District approval, the permittee
must provide the Distyict with & cercified copy of the recorded
rparriczions showing the date it was recorded and the official
-ecnrds book and page number.

-
il

li-

tresion and Sediment Control

&

The permittee must submit Two copies of an ercsion and sediment
eontrel plan detailing measyres TO pe tsken during construstion
o prevent the discharge of turbid water or ercded soil to
sdjacent properties, wetlands, oI Watier bod'za outrsicde of the
specific limirs of construction approved by this permizi. Said
plan muest be submitred to the District for staff review and
written approval at lesst 14 days prier te the initiation of
cmmszruction. The approved plan must be provided to and
discussed with tThe censtructilion contractor pricz to the
initiztion of construction.

T+
¥ )]

 serm ttee must seléct, implement, and operate :ll exssion snd
cediment cORNLI¢l measures required to ratain sediment on-site .-
and to prevent viclations of water guality standards as
speczified in chapters 17-301, 17-36Z, and 17-4, F.A.C. The
permiztee is encouraged to use appropriste Best Management
Practices for erosion and sediment controel as described in the

Tlorida Land DeveloDment Manual: A guide to Sound Land arnd
water Management (DER, 1388},

30. ‘The permittes must CORSTIuUCT and maintain a permanent
crotective vegetative and/or arcificial cover for erosion
and sediment control eon all land suriaces expesed OT
¢istuvbed by construction or alteratien of the permitted
pzeject. Unless modified by anothes conditieon of this
permit or spacified otherwise on a District-approved
ercsion end sediment contzel plan, this protective cover
mus: be installed within fourteen (14) days sfres final
grading ¢f the affected land surfaces.- A permanent
vegetatiye cover must be established within &0 days afrer
planting or installation. The permittee must maintain cover on
adjacent ground surfaces which may be impacted by constyucrion
sctivities until the District received the P.Z. certification
:fa: the project iz censtructed according @ the permitzed
plans,

- LAk "
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Theasretod Fest Wanacenment Planfisolf Tovrse

J1. Hicthin f0 cews ol che beginning of consiructiion o7 priozr :o
appliicasien of any pestizides to the projecs area, whicheve-
goIers firsc, the permittee must obtalin Districr :pproval 2f a
site smecific, integrated ?esaac-da-ﬂanagemen: ?lan. The
management Plan must spacify the usage of non- chemica) cr
cultuzal means—as the priapary defense against nuisance’ awd;@:.
destzuctive pests. These non-chemical measures should :in ncluce
sracTices Such as: the planting and maintenance of native
vecetatisn where pﬂ:slb‘e. the zse of pest andfor disease
tslerant vegetaticn; the priper selection and applicavicn cf
fertiliser; sroper supplemental watesing: the usa of mulen fc*
ueei contrel, and proper maintenance practices *nc‘Ld_“g mQuing

cecuency, moawing height, mechanical dethatch*ng “ampval pf
:V-nc or dead vegetation, ats. . :

The plan mest glso Include information on the followving:

a. Inserticides, nematicides, fungicides or herhicides
2 be used: .

Z. Xethod(s) of applicacien

(:) . Time Irames for use and application: and
£. Fc““'he_;esti:idgs that wiil be used, specificazion cf:
- ,._1:"7:'5:;@'._, LR
- "N-Cc= ancl/water partiztion coefficient (Kow)
- Lethel dose coefficient [LBE0)

1

Solubilicy -

Any zesiicides selected must exhibit a short half-life (<1
weexs), & low n-octancl/water ceefficient {<5 0), angd be
sulzable for use with loczl soils and groundwater pH condiziens.
The use of ocganochlorides and cther pesticides eithes listed by

7h ez cancelled or suspeanded, oo otherwise poohiblited by staze
'©r lederal law is nor allowed,

ii. The peImitlee mus adha:e T2 the f{ertilizer recommendac-Ions
g2 Iorth in the manval f2r ctommeszcial surf grass '
mansgement bv the Un ve—s--" gf Tlorida conmpiled Dw
=he Flezida Turi-Gress A=zsociasicn. The nuislent
isading etiributable o the ecpliicericon f elfluens
skzll be consifered a2 smerce of fertilizer fcz the
21 Tourse anc addizional men-effloept faptilizer
scurzes spall be vrilized enly as 2 supplemant.

Hater Qualliv Sammling

4!. 3. ALl wveter gualizy deza mus: bDe submitied to the Distzict within

i t4 qays of zeceipt ef the analvtical laboretory repor: weing iihe
2ppriprliate District fosm [EN-1F - SN-30) or 2n eguivelient
formet epproved by Dizuisict Staif,
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imz procrET TIost

Se goorizzad T She Dissrigt emnually Dy Desesher 21 es ezrt,

perir uweing th® Eppripriate Digtrism Inmm (DNelS - ==20) oo =2
maispiens format pomrooved by Distoicn szeill

rfcer 3 yvears of monitering, the Dermities maIv request 2

7T nodificaticn of The perameters anyd frequency af The mondzoring
progrEm by demonsirating That ohe colistTes fezz E?:ES";T_E
s-eady stEte l:m'm'xnns, i sefficiens TO aste=lish Taseli-
—?::ne.-.s for Andicetor parEmelers anc provi ﬁ&s an adequste be.s*s
for eveluating the project’s camdiiznce with state water guality
STancErEs. . -

36. wWizhin 30 cays of the ;ssu_'z-m o this mermit, The Permities
mIST 5:_".1““‘ 2 site spaciflic goality assur mc:e Pian IoT
=;a:~:m ow Districs ssEff. The quaslity assurencs ilan most
conioen with ToEl uidelines Io- ?‘:E‘JE“‘I: Quaiity AesieEnca
Tlans (DER=-C2-D01/85, cated Jamuary 30, 1586).

-_hcm"""f"'!' =

7. The cpersich and meinrensnes encity shatl sutmit inspaction
reporTs TO The Districs two vears aStew The cparz—ich
shase parniy Desomes effessive and every Twh VeEETS therssShes
e Discrics Sorm D46, The ingperticn foon must De sigmaed
2nd sapled by Zn acowoorizie —ecisvered professionsl,

3. The ooew: m En¢ meintensnce erivy snell suimiT imepesTion
"E‘—“'ﬂ....-s G i :" 5".:."..!.._ i e YSETE E..._.._ —== U."F"ET.‘_D!‘:
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April 9, 1552

City of Sanford

Mr. W. A. Simmons, City Manager
P. Q. Box 1788

Sanford FL 32772-178%

Re: Mill Creek & Cloud Branch; #4-117-0326CG

Cear Mr., Simmons:

The District issuved your organization a perxmit for the
above-referenced project on March 10, 1%92. We would like to offer
our assistance in assuring that the project is constructed in
accordance with the District's permit. We can offer our assistance
by attending any pre-construction meetings that may be scheduled
for the project. We ask that you neotify wvs at least 10 deys prior
Lo the scheduled meeting. This will make it gnssihle for us to
obtain needed information concerning your permit. This
pre-construction meeting can be cne that you schedule with other
Lnd;;iduals, or it can be a separate meeting with only District
staff . | .

FPlease call me at 407/897-4312, for notice of any
pre-construction meetings, or if you would like to arrange for a
meeting with District staff. 'Thank you for your assistance.

Sincerely,

DAL £.
Zgren B. Davis, Administratijive Assistant
Department of Resource Management

KBD: khd

oo Vickl Curtis
Orlande Permit File
Fat Frost
David Dewey
Pam Thomas
Rod Pakzadian

Conklin, Porter & Holmes, Inc.
Mr. Conklin )
P. . Box 2808
Sanford FL 32772-2808
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Harch 10, 1992

CITY OF SANFORD .
P.O. BOX 1788
SANFORD, FL| 327721788

sUYBJECT: Management and Storage of Surface Waters
- Individual Permit Number 4-117-~03Z4CG

Gear Sir:

Enclosed is your permit as authorized by the Governing Board cf the
St. Jehns River Yater Hanagement District on HWarch 10, 1992,

This permit will expire on Harch 10, 2032,

This permit is a lggal document and should be kept with your other
iaportant documents. The attached Completion Report should be £illed
in and returned .to the Palatka office within thirty days after the

proapt inspsction of the permitted activity.

work 1s completed. By so doing, you will enable uz to schedule a

In addition to the cempletion report, your permit also contains
conditions which require subaittal of adéitional information. All
inforzation submitted 2= compliance to permit comditions must be -
submitzed to the Falatka office address. ’

Eernlt_igéuance'dpes not relieve you from the responsibility |
of ébtaining peraits from any fedaral, state and/or, local agencies
asserting concurrent jurisdiction for this work.

In the svent vou sell your property, the permit will Dbe
transferred to the new ownar, if we are notified by you within
thirty days of the sale, Please assist us in this matter so¢ as
to maintain a valid permit for the new property owner.

Thank you for your cooperation and if this office can be of any
further assistance tc yvou, please do not hesitate to conitact us,

‘ﬁncerely,

: ki{juﬁzéé?tggta'Hanagennnt Supervisor

Division of Records

Enclosuraes: Pernmit with Completion Report

i“u%‘%&'fct -logepiyty CHATA Jazce J. Pertish, 11, TREASURER Lonom i, RPC:ERigh sEcRETARY

Mamia ¢, FeccONKLIN, ADRRY b foLueg  RugTaEERs,  The
o C, Fecg r . 4 Patricia T. Hardon James H, Wiinms
s STENSTROHroelEd8855H, COLBERBerAH GHAM 1 EAREDRD (= 1T
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5T, JOMMS RIVER WATER MANMEMERT BISTRICT
Post Office Box 142§
Falatkm, Florids 32178-142%

PERMIT WO.  4=117-03Z60G BATE FSSUEL Hagch 10, 1992

A FERMIT AUTHORIZIMG: B
CONCEFTUAL RUTHORTZATION TO MAKE DRATNAGE IMPROVEHENTSE 70
HEGTONS OF THE MILLE CREER RHD CLOUE BRAMCH DRAINAGE BASIH
LOCATED WITHIN THE £ITY OF SANPOHD

LOCATION: ’

Swction 33, Township 19 South, Range 31 Emab
Semingle County

TEEUED TO:
[owmer)

CITY UF SRNFPORD
F.0O. BOX 178D
SRNFORD, FL J2772-1788

Permitima agress to hold and saws the St. Johns Bivar Watéz Managwment
Diztrict and its auccwsaors harmless from any &nd all daimages, claims,
or liabilitiea which may arise from permit iysuamnge, Zald

‘applieation, incloding sll Plans and gpacifications attachud theceto,

is by reference made a part hareot.

thiz rermit doss ook convey to pemmittes any pooperby rights nop tny
righta or privileges other than those apecified herain, nor relieve
the permittee from complying with any law, regulation or ruquiressnt
affecting the rights of other bodfes og agencies. All stroctuzes anpd
works in=talled by pazmibbes hareunder shall zemaln the property of
the permittes,

This Permit mpy be vevoked, modified or transfezred at any time

Puzfuant o the appropriate provisions of Chaptexr 373, Flarida
Statutes:

FERMIT IS CONDITIONED UROH:

Sea conditions on Attached “Exhibit A", caced March 18, 1992

AOTTHORIZED BY: SBt, Johna River Water Hanagement Dlatrict

Depertmant of Haaource Managesent end




TEXRISIY R

CURDIIIUNT FOX J3xciNEE OF PERMIT BRIUEALIE  4—197=0352ui0

CTITY OF SANFQRWL

LATER MasiN 1ur 1%

ir
O
e
2E

AMY OTHEL REZULATORY AGENCY SROLLD FECIRE TOVISTONS
MOGUIFICATLION TU IHg PERMITTEY FROJECT- ThE BRISTRICT I[4
22 MUTIFLED OF THE REWISIONG S0 THAT A DEVERSINATION CAM
MATE WHEIKER R FPIQMIY 200IFICATION I35 EEHUIRED.

TRE ODISTRIET =UFT BE MOTIFISP, W WEITING,
ThLE, CONVYEYANCI, OP DTHER TRANEFCR OF F PEAMITTED SYSTEM O
FACLLITT u¥ WwITHIN 30 DATS OF ANT TRARSFER OF OWNERSHIF OR
COMTROL UF THE REAL PROPIRTY AT wWHIUH THE PERMITTED SYSTE+ Ok
FECILITY B35 LOCARTER, ALL TRARETENS OF OVWHERSUIC DF TRANSFERE

£ PERMIYT kRE SUBJEET TU THE REGULEEMENTS UF CHAPTER GUC=9.
FORITART T SELTION AL.5.245F TF THE KAGoW APPFLICART3
HANDEOQUE, THIS FPERMIT GOES MOT AUTHORIZC ANY CONSTRUCTION.

GrexaTIor, 08 ALTSREYION OF THE PROSUELS

TRIS CONCERPTUEAL AMPHOVAL PERMIT IS5 VALID
FROK THE GATE OF iSSUANCEs PROVIDED THET

EYITEN.

FO7 TYWENTY YEARS
COMSITRUTTTION QF THE

INITIRL FHRSE OF THE SYSETEM I3 PENMITTED AT COWSTRUCTIOH
UAGERTAREEN HITHIM THO YEZRRS 0OF THE ISSUARCE F THIS
TONCEFTUAL APFROVAL FERMIT., AND PROVIDED THAT ALL PHASES OF
THE STS[EN ARC DESIGHIL AKP BUILT IN WLCIOADANMCE WITH THE
TERNS OF YHE CONIEPTUAL APPROVAL PERMIT AND THAT aALL
RETULKED PERMITS FOR SUBSEQLENT PHASES RRZ CHTATNER,

THE FERMITTIEE MUST OQBTAIH A GENERAL DR IWDTYIGUAL PERMIT
FAG% THT DISTRICT PRIGE TD SS55I6WibG CONSTRUCTICN DF
EUPRERULHYT FHASEZ OW AMY OTHER WORE NOT SPECTFICALLY
AUTHORIZED BY YHIS FERMIT.

FME PROPUNED CONCEPTUAL SURFALE WATIR WAWRGERENTY LSYSTEK TS
EFPROEVEE AT SHDwh DN PLANS RECEIVED: BY WISTREILY OW
DLCEMYER v, 19%1.

i
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LAKE MONROE
LAKE
MONROE @
: U°S- HWY. 17___92 I
. RD. EL 16.50) '
WWTP G
S.R. 48
- 1st STREET
(RD. EL. 13.80)
2nd. STREE
(RD. EL. 11.97)
ol STRERT /{101
a a ‘RD. 51‘311%6%"-{‘3)\@
O o ®) - g
- o ® O
& d o o
@ ° B d . /
! g 5 ) % g @ (f
* 4 . j
4 \
SN
é;&@@é &b
I 42& QN V. Bth. STREET
A (Ro. &1 26.08k==f N @y o) (RO EL 21.95)
ﬁ
3 Ao
|
| % %&
L ]
N
A 4op 13th. STREET
E (RD. EL. 26.47)
: 3 &
£ Z%ﬁ
(0
o
z o
& ()
‘-’? ?th. STREET
RD. EL. 30.25)
18th STREET
(30D
20th. STREET
(RD. EL. 31.75) .
| MILL CREEK DRAINAGE BASIN
| 25-YEAR/G-HOUR STORM EVENT
§ ANALYTICAL RESULTS: PRE-CONDITION
|
! CONTRIBUTING PEAK : " PEAK PEAK DISCHARGE
| BASIN HYDROLOGIC STAGE =~ . STORAGE FLOW TIME
NO. BASIN NO. (FMSL) . {AC~-FT) ' (Cks) . FHR)
. | ] 8.84 is _ 6.00
300 | 100, 105 32,09 9.03 194 3.13 25th STREET
idl 210i§gg 31.43 2.93 189 3.50 (RD. EL, 34.00)
oo ' ~—— - 31.30 a;z; - ;23 3-2;
. 2.5 .
283 410,233 gg.gg 5.43 276 3.87
| -—EOO 24.04 0.68 276 3.87
’ gg; . 610,625% ' 22:97 4.56' 399 3.80
640,650 - .
600 : 620 . - 22.22 . 10.78 - - 446 3.10
601r - - -—- 17.46. 0.33 _ 444 3.13
800 810,820 22.9% 8.60 ¥ 130 3.47
830,840 | N _
801 . _— 21.13 .64 139 3.47
602 : - 700,710 17.37. 3.28 C 1603 3.77
1000 910,920 S 17.82-° - 0 13.86 v 186 2.83
921,540 -
| 950,960 L e
' -—- . .25 181 :
: 123; 930 i;.;; ;.54 788 g-g;
| 1100 1000 13.50 10.00 830 3.82
J 1101 -— . 13.18 1.60 830 .
i 1200 1100 12.56" 4.36 841 3.3:
| 1200 -— 12.33 2.10 840 3.87
? 1300 7 1200 - 11.79 . 7.22 | 890 3-93
i 1301 -—- 10.70Q :.gg : . 1333" 2 90
| , i:gg B S ;:fi; 2.10 1247 3.87
LK MONROE . e R _ ,1.?%§L 263.65 o . e |
LEGEND - | \
AN . MILL CREEK DRAINAGE
i ° (RUNOFF PRODUCING AREA)
| @X NODE e | |
@ REacH .‘ o T NODAL DIAGRAM
U e CULVER'P (MODELED) [ 1 R S ST g AR | PRE—CONDITION
%25 YR. / 6 HR.

. STORM EVENT |

R




W L

LAKE MONROE

[[1®@ g
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e

CLOUD BRANCH DRAINAGE BASIN
~  25-YEAR/6-HOUR STORM EVENT
ANALYTICAL RESULTS: PRE-CONDITION

— CONTRIBUTING PEAK PEAK PEAK _DISCHARGE
BASIN HYDROLOGIC STAGE STORAGE FLOW TIME
NO. BASIN NO. (FMSL) (AC-FT) (CFS) (HR)
10 100 33.32 0.71 123 2.77
20 200 32.56 1.08 130 2.80
[ 40 300,310 31.84 0.54 154 2.77
) 50 - 30.82 0.39 154 2.80
.| STORAGE 1 400,500 30.53 8.03 122 3.57
E STORAGE 2 600 30.51 5.19 137 3.67
STORAGE 3 700,800 30.50 2.18 194 3.57

< 900,1000
90 --- 30.47 0.40 194 3.57
S 46 1st STREET g 100 1100 30.00 0.35 206 3.57
.R. ! 110 - 28.80 0.50 206 3.57
(RD. EL. 13.50) | é 115 - 27.96 0.97 257 3.60
o 130144 1300 30.57 1.11 48 3.80
f<, 118 --- 27.58 0.51 312 3.70
1401 %% 1400 32.04 2.24 63 4.23
120 -—- 26.62 1.72 312 3.70
130 1500 26.45 1.70 358 4.40
140 -—— 26.38 1.03 323 3.70
| | 150 1600 26.20 1.14 356 3.67
160 —-- 20.49 2.11 356 3.73
| 3rd. STREET i 170 1700 16.48 1.61 384 3.70
(RD. EL 16.31) 180 ——— 13.24 0.86 384 3.70
pe 190 1800 9.82 0.81 395 3.73
% ! 200 ——- 7.48 2.12 394 3.77
i 210 MILLCRK 6.57 4.73 1278 3.83
' | 1000 - 3.65 1.83 1278 3.83
/ | 1050 --- 3.11 1.91 1278 3.83
: LK MONROE -—- 3.00 294.22 -- -
| ** Artificjal Basin utilized to simulate upstream storage in various areas (roadway, parking area and
/ ! lot storage).
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1 (RD. EL. 22.60)

-
-
_—
-

-

-
-
-
]
o

8th. STREET
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13th. STREET
J\/@ GosTonmce T

14th. STREET /70

(RD. EL. 28.00)

(RD. EL. 29.30)
VAVAVAY

16th. STREET

(RD. EL 28.70) 4

20th. STREET

LEGEND

BASIN
(RUNOFF PRODUCING AREA)

NODE
REACH

CULVERT (MODELED)

CULVERT (NOT MODELED OR ASSUMED NON-—RESTRICTIVE)

WEIR
CHANNEL(S)

CLOUD BRANCH DRAINAGE BASIN

(RD. EL. 31.60)

22nd STREET
RD. EL 35.75)

®
\\ 24th STREET | (_‘/_QA /

(RD. EL 36.90)
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MEISCH KOAD
(RD. EL. 30.68)

L
v
|

S.R. 48

BEVIER ROAD

(RD. EL. 29.79)

AIRPORT BLVD.

LAKE MONROE

umﬁwn

US. Hwy 17—-9p .\.

e
e
7 N

18th_STREET

—_—
/
2nd. STREET
(RD. EL. 11.97)
3rd STREE
(RD._EL. 12.96)

5
l\\@

8th. STREET
(RD. EL. 21.95)

13th. STREET
(RD. EL. 26.47)

16th.
(RO. EL.S;C‘)RZES:)E T .

MILL CREEK DRAINAGE BASIN
25-YEAR/24-HOUR STORM EVENT
ANALYTICAL RESULTS: PRE-CONDITION

CONTRIBUTING PEAK PEAK PEAX DISCHARGE
BASIN HYDROLOGIC STAGE STORAGE FLOW TIME
NO. BASIN NO. {(FMSL) {AC-FT) {CFS) (HR)
220 200 39.29 12.93 22 14.57
200 100,105 32.61 10.35 390 12.77
210,220
201 300 32.56 J.41 420 12.73
300 -—— 32.17 9.94 444 12.80
301 400 32.14 3.73 580 12.67
400 410,420 27.16 6.65 754 12.53
500
401 -—— 26.82 1.09 753 12.53
550 610,625 25.73 6.54 1091 12.57
640,650
600 620 22.70 11.77 12213 12.57
601 - 21.62 0.52 1218 12.57
800 810,820 25.57 13.39 279 12.80
830,840
801 - 22.60 0.87 279 12.83
602 700,710 21.47 5.11 1556 12.60
1000 910,920 23.81 27.65 372 13.30
921,940
950,960
‘1001 -—- 21.12 2.07 382 13.30
603 930 21.09 14.55 1788 12.77
1100 1000 17.14 14.28 1892 12.80
1101 -— 17.06 2.32 1890 12.80
1200 1100 16.05 6.25 1914 12.80
1201 - 15.97 3.06 1912 12.83
1300 1200 15.17 10.00 2019 12.83
1301 - 14.93 9.44 2014 12.87
1400 CLDBRNCH 9.78 21.01 2510 13.00
1401 - 3.43 2.26 2510 13.00
LK MONROE -—- 3.00 618.07 - -

‘T11e0 b

N

LEGEND

BASIN
(RUNOFF PRODUCING AREA)
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REACH

CULVERT (MODELED)

20th. STREET
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‘

=

25th. STREET
(RD. EL. 34.00)

WWTP / ‘!f
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(RD. EL. 16.50)

o

1st STREET

saonmr ViR
o EY S
Am

Z

) CPH

MAP POCKET F

MILL, CREEK DRAINAGE BASIN [p

NODAIL DIAGRAM

CULVERT (NOT MODELED OR ASSUMED NON-RESTRICTIVE)

WEIR
CHANNEL(S)

ﬂ/b

gl

PRE—CONDITION
ANALYSIS

25 YR./ 24 HR.
STORM EVENT

FILE: MC—~PRE




Bt cmee W L T e et .

S.R. 46

1st STREET

INL— 2 —

(RD. EL 13.50)

tLOUD BRANCH DRAINAGE BASIN
- . "25-YEAR/24-HOUR STORM EVENT ~
ANALYTICAL RESULTS: PRE-CONDITION -

///////// {60
6th. STREET

(RD. EL. 22.60)

(RD. EL. 25.23)

CONTRIBUTING PERK 7 PEAK X DY .
BASBIN L HYDROLOGIC " BETAGE = SETORAGE PLOW TIME
NO. BASIN NO. {FMB8L) {AC-PT) {CFB) (HR)-
10 100 34,99 . 0.94 236 12.40
20 _200 - 34.01 1.40 255 12.43
ot i 40 300,310 32.95, D.66 336 g 12.60
= TR0 T—— ' ‘2.2 o T 0.58 - - R £ By SRR w**«-‘ﬂ*w* el g 0 L
2 STORAGE 1 400,500 32.49 13.14 228 "12.63
STORAGE 2 600 32.47 7.79 202 - 12.83
E STORAGE 3 700,800 32.37 3.01 176 14.07
= 900, 1000
90" - 32.76 D.51 549 12.83
'.I.' 100 1100 30.95 . 0.41 385 12.53
3 110 —-—— Jo.88 0.71 462 12.80
z 115 -——- 29.40 1.20 581 12.83
= 1301 %% 1300 . 40.70 3.60 100 13.10
E 118 —_—— 28.19 0.55 718 12.80
1401 %% 1400 40.95 4.69 107 13.60
120 —— 28.03 2.03 651 12.90
130 1500 27.57 1.92 674 132.33
140 - 27.49 1.16 672
* - - 12087
igg 1600 26.91 1.22 743 12.80
- 22.94 2.92 741 :
- 17ce i700 17.35 1.78 812 iggg
180 == 16.04 . 1.27 811 12:77
190 1800 14.27 1.28 834 12.73
200 , ~-- - 11.99 3.81 829 12.77
. 210 MILLCRK 11.66 B.43 2829 12.87
1000 —-——— 10.65 4.71 )
2829 12.90
. 1050 ——— 3.54 )
LK MONROE . 2.10 2829 12.90
] T 3.00 765.75 -— e
** Artificial Basin utilized to Eimulate upstream storage in various areas {roadwa arkin {
lot storage) - : ‘ Y, P g area and
e —
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=
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@ |
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(RD. EL 29.60) G} -' ‘ @},

LEGEND

BASIN

(RUNOFF PRODUCING AREA)

NODE
REACH

13th.
)

(RD. EL 29.30)
@ -
14th. STREET /700 g

\ (RD. EL. 28.00)

16th. STREET

CULVERT (MODELED)
CULVERT (NOT MODELED OR ASSUMED NON—RESTRICTIVE)

WEIR
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(RD. EL. 28.70) .

/
N/
STREEL 7

194
2

20th. STREET

@ UPSTREAM
STORAGE

ook

(RD. EL. 31.60)

\ 22nd STREET

. RD EL 35.75) .
24th STREET

E {RD. E. 36.80)

<5th. STREET

- ———. i te ¥
. v .
. R

. TR
T

£ A
. -

P i

PRE—CONDITION

ANALYSIS
o L 25 YR./ 24 HR.
. E 49 ’ FILE: C8B-PRE S TORM ‘ E‘rENT
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(RD. EL. 29.79)

BEVIER ROAD

AIRPORT BLVD

_ 'MILL CREEK DRAINAGE BASIN
25-YEAR/6-HOUR STORM EVENT
ANALYTICAL RESULTS: POST CONDITION

’ CONTRIBUTING PEAK PRAX REAE DISCHARGE
BASIN AYDROLOGIC STAGE STORAGE . yLOW™ TINE
- NO. BASIN NO. {PREL) (AC-PT) (crs) {XR)
100 100,105 32.43 0.74 46 2.4
105 -_— Jo.a8 0.24 45 : 3.%30
220 200 37.13 12.48 2 .00
‘106 —-—— 30.%% 0.4% 45 1.8%0
210 210 31.0% 3.%0 41 - 1.9
307 — 30.44 1.14 85 : .
108 120 29_94 2.06 170 31.40
200 -— 29.39 1.20 169 . 3.50
201 00 28.27 .92 187 3.50
202 -_— 27.5%0 0.78 187 3.53.
300 400 26.2) 58.42 31 - .00 '
301 410,420 21.30 © 0,06 104 .00
302 500 20.42 ©.19% 121 . © 2.67
400 e 16.76 0.2 o418 2.87
401 . &10 16,59 0.85 - 150 , - 2.87
410 625,650 . 16,32 0.52 : [ 1] 2.90
s02 - — 16.42 2.1% 2 : 1.87
. 403 [+1.] 16.09 2.47 : 256 1.9
600 — 15.94 1.05 255 ; 2.97
610 700,710 15.31 © o 0.07 570 4.30
616 040 . 27.23 0.00 a8 2.70
615 810 - 26.01 0.89 22 2.23
619 £a0 26.57 0.01 11% 2.%0
€18 -_— 26.04 1.%54 117 31.03
€17 —_— 25.8) _1.00 125 I.M
614 210,820 25.83 . 25.84 ist ‘ 3.90
812 — 22.%52 1.11 1y : 4,02
611 —_— 20.32° 0.76 : 18% €.03
€20 930 15.01 4.71 493 . 4.23
$20A - 14.51 1.02 L7 S 4.23
€208 —— 14.14 1.14 as4 ) 4.30
628 260 10,55 ©.12 4 3.10
£27 250 20.25 0.72 97 3.07
$16 —— 27.06 c.69 % . 3.10
625 940 28,92 2.17 140 < 3.17
6248 — 26.23 11.%0 5 ;o 4.20
S24A -— 24.3) - 0.49 1 4.2
- €24 *20 24.04 , 0.7 155 . 4.43
€23 ——— 19.82 . 1.91 - 134 4.0 _
€22 -$10,921 15.63 2.1) : 164 2
621 - . — 15.06 1.21 168 B
650 ’ — ‘ 12.46 3.63 484 - 4.37
v00 1000 10.38 ) 3.44 I osam 3.17
750 - 9.94 1.74 $17 ) 3.23
800 1100 9.69 1.65 $34 . 3.23
850 —— ., 22 . 1.62 $1) 3.27
200 1200 8.5% : C-1.84 1) 2.7
%0 - 7.65 ‘$.31 ] 04 3.40
1000 ' CLOBRNCH 3.38 “2.43 "4 .47
1080 — 2.06 1.82 "4 3.47
LK WMONROE —— .80 232.%2 - -_—

LEGEND

. BASIN

18tH. _STREET

E MONROE
- (RD. EL. 16.50

LAKE
MONROE

e

1st

@A)
QUTGod

2nd. S
(RD. EL ;IJE;:)ET

®50)

é@

| @l : 800
Jrd. STREET (a2 @0

[/

8th. STREET
(RD. EL 21.95)

_610
&Y
®

13th. STREET
(RD. EL. 26.47)

[(=

610

=

(L)
16th. STREET
(RD. EL. 30.25)

i/

el

— ()

9,20

(RD. EL. 31.75)

—(RD. EL. 34.00)

20th. STREET

25th. STREET

I — 7 —

(RD. EL 13.80)

STREET

MAP POCKET H

MILL, CREFEK DRAINAGE BASIN

4

(RUNOFF PRODUCING AREA)

@X NODE.

(x) REACH
»=={ CULVERT (MODELED) i}
>=( CULVERT (NOT MODELED OR ASSUMED NON—RESTRICTIVE)

—  WEIR

¥ CHANNEIL(S)

NODAL DIAGRAM

FILE: MC—POST

POST—CONDITION
ANALYSIS |

25 YR/ 6 HR.
STORM EVENT

DI




LAKE ’ MONROE

U.S. HWY. 17-92 (rp. gL 16.50)

—

N

CLOUD BRANCH DRAINAGE BASIN

| 3rd. STREET
(RD. EL. 16.31)

o —— 25-YEAR/6-HOUR STORM EVENT
ANALYTICAL RESULTS: POST CONDITION
CONTRIBUTING PEAK PEAK PEAK DISCHARGE
BASIN HYDROLOGIC STAGE STORAGE FLOW TIME
NO. BASIN NO. (FMSL) (AC-FT) (CFS) (HR)
10 100,200 32.03 14.68 46 4.47
15 -— 29.72 0.90 a2 4.70
40 300,310 29.60 1.00 52 4.92
] 50 ——— 28.19 0.27 52 5.17
= STORAGE 1 400,500 27.46 1.25 72 4.93
= STORAGE 2 600 27.31 1.00 83 4.93
STORAGE 3 700,800,900 27.06 4.76 114 4.23
E 100 1000,1100 26.00 0.09 141 3.33
<t 110 1200 24.20 0.14 145 3.27
- 13014+ 1300 27.62 0.39 61 3.27
14014+ 1400 28.29 1.20 69 4.20
S.R. 48 ist STREET O 120 1500 22.92 14.02 273 3.93
(RD. EL. 13.50) = 150 1600 22.009 3.80 305 1.80
1 = 160 - 19.67 1.81 305 3.87
o 170 - 15.78 1.47 332 3.80
l F 180 — 12.76 0.79 332 3.80
| 2nd. STREET 190 , --- 8.97 0.72 343 3.77
—-1-_ 200 —- 6.60 1.79 343 3.80
210 MILLCRK 5.89 4.24 1231 3.93
‘ | 1000 -—- 3.59 1.80 1231 1.93
i 1050 —— 3.09 1.90 1232 3.93
? LK MONROE - 3.00 288.87 - -
/

* AdICPR Filename: C:\CB\25GPOST5. *

—

*+« Artificial Basin utilized to simulate
lot storage).

upstream storage in various areas (roadway, parking areas and

N
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=\® |
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' (RD. EL. 25.23) N)—)
é;& |
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/> 1¢!=!> \\\\\\
(RO. EL. 27.20) (T~ | \\\
Lio)
11th. STREET
(RD. EL 26.50) 110 \ g
_12th sTREET U :
j (RD. EL. 29.60) A \,/
13th, STREET & — h'@h B
(RD. EL. 29.30) J
UPSTREAM T ﬁ
. 130D SroRce
14th. STREET >/ AA
% (RD. EL. 28.00) o

16th. STREET
(RD. EL. 28.70)

20th. STREET
(RD. EL. 31.60)

22nd STREET
RD. EL. 35.75)

24th STREET
{(RD. EL. 36.80)

LEGEND

A Bas

(RUNOFF PRODUCING AREA)

&X NODE

(X) REACH

== CULVERT (MODELED)

= CULVERT (NOT MODELED OR ASSUMED NON—RESTRICTIVE)
—  WEIR

N CHANNEL(S)

CLOUD BRANCH DRAINAGE BASIN

25th. STREET \

MAP POCKET I

POST-CONDITION
ANALYSIS
NODAIL DIAGRAM 25 YR./ 6 HR.
Ae: co—rost | STORM EVENT




“&YX LAKE MONROE
(RD. EL. 16.50

" e
Ay US. Hwy 17—go .
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e
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S.R. 46 | . /// /
B . - —— e e _/
- (&5) / 1st STREET

©00) (RD. EL. 13.80)

2nd. S @

(RD. EL ;I;%%ET (AQ) A
AL
e

3rd. STREET @

(RD. EL. 12.96)

o
/:?’// . e g

I
A@) /

MEISCH ROAD

" (RD. EL. 30.68)

it

)| 'BEVIER ROAD
_,  (RD. EL. 29.79)
8
|
|

B
it
/\;)[
(e |
\&)
/:1‘:./\11,/I

O

§ / |

8th. STREET
(RD. EL. 21.95)

L - I—

AT ,f"/;!]f:g‘EbI Y = ===
| o RS

| (z)) B30 RS\ §

| \6_1_6{#:(’ T @;.

__PERSIMMON

B
&

N 13th. STREET |

(RD. EL. 26.47) i

|
@5 (M) \\\\
(L)

AIRPORT BLVD.
[
Q

& 16th. STREET 4
(RD. EL. 30.25)

25-YEAR/24-HOUR STORM EVENT

| 400 20th. STREET T
| (RD. EL. 31.75)
MILY. CREIFK DRAINAGE BASIN |

2] g e r - ——
ANALYTICAL RESULTS: POST CONDITION e |I |
b
CONTRIBUTING PEAK PERK FEAA DIBCHARGR / ‘ \
BABIN HYDROLOGIC BTAGE BT NATE PLOW TIna :
NO. BASIM NO. [EnBL} (AC-¥T) (cra) © [HR) / r
- . //
’ |
100 100,105 33.73 1.56 83 12.93 ! [
105 = 12.59 v oas 82 13 00 :
..220 200 38.41 14,73 24 15.30 . !
106 -— 32.50 0.85 95 11.33 « !
210 210 12.812 6.41 T4 13.13 I
107 —-— 12.45 1.98 166 13.13 7 [
108 220 17,27 3,29 300 12.%0
200 ——— 32.02 1.8% 300 12.93
201 300 30.11 1.32 317 12.91 |
202 — 29.68 1.6 116 ) 12 97 , J
100 400 27.29 a¢. 05 118 18.67 )
301 410,420 26,24 9,13 146 12.20 : ‘@
302 ’ 500 24.26 a.36 200 12.1) [—— f
100 — 20.92 0.97 148 12.10 |
401 610 20.92 T 214 12.1) \ i
410 625, 650 20.92 1.62 20 12.50 . J
402 — 20.91 5,47 51 12.40 '
403 €20 20.90 5,29 150 12.53 :
600 —_ 20.88 2.10 116 12.40
610 700,710 20.74 9.18 1le 13.12
618 840 28.12 0.00 76 . 12.17 t
€15 8310 27.68 1.20 158 12.40 N /-\
519 §40 29.96 0.01 130 12.80 \ o
618 -— 28.77 2.74 153 12.73 e \ h
617 ‘ -— 2a.68 1.59 158 12.97 - ! ~.
614 a10.020 26.67 30.10 182 12.90 S~ @

613 - 26.02 2.25 la9 . 13.00 e

612 —- 25.48 1.89 188 11.0) x

§11 - 21.42 _ 1.01 188 13.07 —

e, 8 e i Y ~ 25th. STREET
6208 17.45 946 1120 \

— 1.81 RD. -
628 360 11.:5 0.17 102 12.57 ( EL. 34-00) —
627 ’ 950 31.22 £.95 208 12.60 \

626 — 10.33 6.80 208 12.60

625 540 30.27 1.0% 104 12.60 \

6248 — 27.9) 16.50 188 13.57 AN

624A — 27.89 1.19 188 13.63 N

624 920 27.84 1.49 258 13.27 N

613 - 21.72 3.24 258 11.50 .

622 910,921 21.54 5.56 299 11.50 N

621 — 19.67 2.51 486 13.23 :

650 -_— 14.70 5.4% 947 17.23 AN

700 1000 13.42 5.18 1022 13.10 \

750 : -_— 12.72 2.64 1v:2 17.30

800 1160 12.47 2.54 1041 13.07 N

8s0 —— 11.79 2.47 1040 13.10

900 1200 11.21 2,73 1140 11.07

950 —— 9.71 8.86 1136 11.13

1000 - CLDBRHGH 7.27 8.77 1669 11.17

1050 — 3.16 1.68 1669 13.17
LK MOWROE — 3.00 611.30 - --

L

LEGEND ST

S oo MILL CREEK DRAINAGE BASIN

NODE

® mace B ~ NODAL DIAGRAM

J=={ CULVERT (MODELED)

)R ASSUMED NON—RESTRICTIVE) B pOsT— COTLITION

}—C CULVERT (NOT MODELE}

WEIR

— WEIR 0o b _ ——
e iy ae: mc—post| O TORM. EVENT |




[ I 1e® B>

t

LAKE MONROE

'
\ | U.S. HWY. 17-92 (rp. ¢ 16.50)
CLOUD BRANCH DRAINAGE BASIN
25-YEAR/24-HOUR STORM EVENT
ANALYTICAL RESULTS: POST CONDITION
CONTRIBUTING PEAK PEAK PEAK DISCHARGE
BASIN HYDROLOGIC ETAGE STORAGE FLOW TIME
NO. BASIN NO. (FMSL) (AC~FT) (CFS8) {HR)
=
E 10 100,200 32.50 16.57 163 . 12.70
3 10 300,310 31,97 126 196 1383
! 50 -—- 3l.62 0.80 190 12.83
STORAGE 1 400,500 31.60 11.12 131 13.00
SR 46 1st STREET | gigmerz 0 oo T o e i
. I, (RD. EL 13.50) l Z, 100 1000,1100 29.06 0.13 183 13.03
‘ = 110 1200 26.60 0.19 195 12.40
2 4 1301%% 1300 38.04 2.95 108 13.00
cF 1401 %4 1400 39.03 4.16 111 13.63
1 120 1500 25.10 19.63 g9 . 13.83
] i 150 1600 23.44 4.88 421 13.37
‘ 160 —-—— 20,55 2.10 423 13.40
170 —-—— 16.72 1.66 476 12.57
‘ J ( 180 - 13.78 0.94 4176 12.57
3rd. STREET | 125 - i i s e
' 210 MILLCRK 7.89 5.69 1605 13.17
N | Los: - By gt
LK MONROE -——- 3:00 581:41 -- 12;17
* AdICPR Filename: C:\CB\2524PST1.%
é ** Artificial Basin utilized to simulate upstreanm storage in various areas {roadway, parking areas and
lot storage).
6th. STREET . [
(RD. EL 22.60) A ‘
- i}
‘@“A
8th. STREET
(RD. EL. 25.23)
Jﬁ—
UPSTREAM
STORAGE
—10th, STREET @ g
f (RD. EL. 27.20) @‘
/ ‘ J@\
11th. STREET
(RD. EL 26.50) @ N ;
/ 12th. STREET o
[ (RD. EL. 29.60) &
13th. STREET & — "‘Q*
(RD. EL. 29.30)
14th. STREET
\ (RD. EL. 28.00)
=
[
\
16th. STREET ]
(RD. EL. 28.70)
20th. STREET
(RD. EL. 31.60)
22nd STREET /
RD. EL. 35.75)
24th STREET N\
(RD. EL 3v.90) Z100\
LEGEND
BASIN \
(RUNOFF PRODUCING AREA)  25th. STREET \
NODE
REACH _
CULVERT (MODELED)
CULVERT (NOT MODELED OR ASSUMED NON—RESTRICTIVE) MAP POCKET K
WEIR
CHANNEL(S) L
- APR 3¢ 1992
CLOUD BRANCH DRAINAGE BASIN
—~ ANALYSIS

NODAL DIAGRAM 25 YR./ 24 HR.

ALE: ce-post | S TORM EVEIS'I:






