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Draioage Study
8™ Avenue West between 4 Street West and 17 Street West

1. Jotroduction

The City of Palmetto has been experiencing floodiag conditions duang minor rainfall
events along Business Route US 4] (8™ Avenue West) between 4% Streel West and 1 7°
Strect West. Please refer (o Map A for the Project Location Map. This roadway is used as
a local evacuation route and an emergency route for fire, police, and ambulance services
in the comumunity. Response times may be delayed during inclement weather due to
flooding along this street. Please refer 1o Map D for Manatee County's Evacuation

Roules and Zones.

The City of Palmetto has determined that the sitvation requires umprovement to provide
essential services to the constituents whom depend uvpon these services within the
communfy. The City has imitiated a study to identify the causes of these flooding
conditions, with the inlent to address the situaiion in the future as funds become available

and in paripership with the Florida Departiment of Trapsportation (FDOT).

The study began with researching pror drawnage studies of this area prepared for the City
of Palmeno and/or Manalee County. Most notable of the studies are the Master

Stormwater Drainage Plan ~ Area “B” study prepared by Briley, Wilde and Associates,

Inc. m Apnl 1986 for Manatee County, and the Master Drainage Plan prepared by Smith
and Gillespie Engineers, Inc. in March 1997 for the City of Palmerto. These studies were
broad in nafture and covered areas outside the scope of this study. No actual calculations
were provided (o determine the exisiing flow lines, pipe sizes, or specific routing

throughout mast of the drainage basins.
Research also included recovering Record Drawings of the ¢xusting infrastructure from

the FDOT, the Southwest Flonda Water Management District (SWFWMD), Manatee

County, and the City of Palmetto. These Record Drawings provided the best available
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information concerning flow lines and pipe sizes ip the basins smdied. There are five
drainage systems serving Business Route US-4] (8'h AvenneWest) berween 4% Street
West and 17" Street West; only four of the basins are covered by the Record Drawings

and detailed maps. Refer to Figure A for the basins covered by the Record Drawings.
1I. Existing Conditions

Most of the drainage besins reported in the prior studies are inadequate to provide
containment of the 25-year storm event. Urbanizatiop of the basins has exasperated the
already inadequate systerns causing an increased 1isk of flooding. Most of the urban
systems are reporied to be unable to haodle a 5-year stoyto event without overflowing the
system, thus causing flooding, traffic obstructions, and econonuc Joss to adjacent
residents and business property owners. A few umprovements i the study area bave
shightly alleviated the situalion, but the majority of the systems still appear 10 be
inadequate 1o service an emergency evacuation route. The report prepared by Smith and
Gillespie Engineers, [nc. suggests that the FDOT criteria be used for modeling and design
purposes. This would indicate that the proposed urbaa storm sewer systems were
desigoed for the S-year storm event in flood prone areas and the 3-year storm event in

other urban areas.

The single basin that was designed for the 25-year stommn event is the basin wcluding the
10" Avenue West and 10™ Strest West Stormwater Drainage Improvements. This new
stormwater system has improved drainage for sinall portions of (he northern basins along

8™ Avenue West that discharge 1o the west.

The City of Palmetto is 8 coastal cormmunity, and as such, il 1s affected by the influance
of ocean tides from both the Manatec River and Terra Ceia Bay. The local Federal
Emergency Management Agency (FEMA) 100-year flood elevation due to tida} influence
pear the intersection of §” Avenue West and 4™ Street West is at an elevation of 10.0 feet
above sea level. Please refer to Map B for the FEMA Flood Area Map and Map F for the
County's adopted Sea, Lake, and Overland Surges for Hurricanes (SLOSH) map. The
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remawnder of the project north of 4" Street West is not indicated to be located within the
flood zone. There have been documented mmstances of floodng in the City that were not
due to a rainfall event, but rather due to rising tides (hat have inundated the City
infrastructure. The flood boundary is substantiated by the Manafee County Geographic
Information System (GIS) mapping of this area. Our rwodel uses aa elevation of 3.0 feet
for the tadwater condition resulting frorm a 3-year storm event and the corresponding tidal

influence.

Manatee County GIS raps indicate a much more dramatic wropact (o the City of Palmetto
due to the 100-year storm eveni. Manatee County GIS also indicates major flooding due
o a Category S Storm surge. These predictions appear to be conservative and are not
considered W the development of this study. They are mentioned for informative

purposes only.

Smith and Gillespie, Inc. ideatified flooding problems along 8 Avenue West between
12" Street West and 4% Street West, at the intersection of 8™ Avepue West and 8"
Street West, and 2t the intersection of 4" Avepne Wesi and 7" Street West. These
locations coincide with the reported flooding experienced by the Cify during recent storm

evenls.

I0.  Methodology

The systems were modeled with HydraFlow8 using the existing information available
from the Record Drawings. Assumptions were made about the capacities of the systems
based on inlet size and standard inlet capacity. Standard inlet capacities range from 5 to 7
cubic feet per second (cfs) per inlet without undo storage around the wlet. This led (o the
assumpiion that a standard inlet n the Florida Department of Transportatien Rainfall
Region 6 could handle approximately one acre of direct mnoff without impounding water
greater than 6 inches in depth and causing unacceptable flooding. Thus, each inlet i the
system \vas assigned one acre of basin arez and a runoff coefficient of 0.75 based on

urbanized conditions. The basins were idestified in the study area based on the inlet
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tocations and provide anticipated ruofT in these areas. The inlets localed aloag the pipe
discharging outside of the study area were accumulated and assigned al random places to

provide the expected pipe surcharges.

[nvert elevations and grale elevations were gathersd from the Record Drawings, if
available; otherwise, invers were assumed based on éngineering judgment and field
observaiions. [nlets are assumed to be n sag conditions Lo assure all waier 1s miroduced
lo the pipe system, rather than flowing dnwn the sireet through the gutter. Existing
ground elevations were approximaled from the SWFWMD Aenal Photogramnesinic
Maps if they were pot provided i the Record Drawings. [t should be noted this s 2
detatled model, but the results are not exact because of the restrainis caused by the lack of
an actual field survey

v, ARFEA 1 - 8" Avenue West from 13'1’ Street West to 14" Street West
(Oakridge Snbdivision)

The updated Oak Ridge Subdivision accepts water from 87 Avenus West and drains casi
to Carr Drain Canal. Refer to Figwre 8] for an serial of this sysiem. This system 15
inadaquate to fransport the 3-year storm event without surcharging the inlets and causing
flooding along 8" Avenue West, The models included indicate this system will not
function properly for a 3-year, 5-year or 25-year siorm event. The drea | Tab also
contains the model results for this system.

V. AREA 2 - 8" Avenue West from 8" Street West to 9™ Street Drive West

The nawer system servicing 10" Avenue West appears to be fupclioniog well and also
appears to be designed for the 25-year storm event. This system captures nmafT fFrom the
area immedialely south of 11" Streel West and from 9 Street West to 8 Street West
slong 8% Avenus West. The inlets and connecting pipes along 8™ Avenue West were nol
upgraded with the nsw system, but have lower tailwater conditions W overcome to
function more efficiently. The older sysiem servicing 8" Avenue West between 8 Streat

West and 5 Street West appears to be inadequately sized and is incapable of transporting

Page No, -4 -



the runoft from a 3-year storm event without surcharging the inlets and causjne flooding
along 8" Avenue West. Refer to Figure CJ for an aerial of this system. The models
included indicate that this system will not function properly for a 3-year, 5-year or 25-

year slorm eveat. The Area 2 Tab also contains the model results for this sysiem.
VI. AREA 3-8 Avenue West from 5™ Street West to 7% Street West

The older system servicing 8™ Avenue West between 5™ Street West apd 7™ Street West
appears (0 be inadequately sized and is incapable of transporting the runoff frow a 3-year
storm event without surcharging the inlets and causing flooding along 8" Avenue West,
Refer to Figure D] for an aerial of this system. The models included indicate that this
system will not function properly for a 3-ycar, S-year or 25-year storm event. The Area 3

Tab also contains the model results for this sysiem.
VII. AREA 4—-8™ Avenue West from 4" Strect West to 5™ Street West

The older system servicing 8% Avenue West between 4 Suweer West and 5 Street West
appears {0 be inadequately sized and is incapable of tansporting (he runoff fromn a 3-year
storm event without surcharging the inlets and causing flooding along 8% Avenue West,
Refer to Figure E! for an aenal of this system. The models included indicate thal this
systein will not function properly for a 3-year, S-year or 25-year storm event. The Area 4

Tab contains the model results for this system.
VIII. Cooclusions

The design of underground storm sewer systems for high frequency (3-year) stormy events
has vesulted 10 numerous pipe systems that appear to be too small to deliver the required
level of service alone emergency access routes during minor rainfall events. Flooding s
expected atong Business Route US-41 in several locations due to undersized piping
downstrearn and tidal influence. These locations include 4% Street West, 7% Street West,

and the area between 12% Street West and 14™ Street West. During periods of high winds,
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it may be passible to observe flooding in these areas even due to ‘storm surge’ condjtions

alone.
IX. Recommendations

As previously noted, few of the existing systerns are functioning as desired fo prevent
flooding of the local streets. This fact, combined with the age of the existing system,
indicates most pipes will need to be replaced in the near future. Replacement should be
accomplished along with upsizing to acconunodate the minimum 3-year storm event, as
requied hy current City codes. The replacement cosis {or the pipes and strucfures in the
study area have been analyzed but do nol include utility relocations, paving replacement,
or other costs associated with the final project. The total cost for the 8™ Avenue West
drainage improvements are approxunately $900,000. When the other associated costs are
considered, the sum will likely exceed $1.75 million for the four systems studied. Each of
the systems could be considered stand-alone and be constructed independent of the
others. This would allow the City to spread the costs over an extended period if so
desired, but improverents to a single system will not relieve the flooding conditions

experienced along 8™ Avenue West in the other drainage basins identified.

[n ihe mode!, we begar upsizing the pipes at the tower end of the systems in hopes to
miumize costs and avoid having to replace entire systems. However, even with these
changes, few of the pipes could handle the 3-year storm event. The majority of the pipes
will need to be increased in size to minimize the flooding. No afteinpt was made to
provide a system without surcharge during the 3-year storm event, again in the attempt to
minimize costs. With the upsizing of the pipes at the lower end of the systems, most of
the inlets will store water duning a 3-year storm event, but the inlets and pipes will not
overflow as they currently do during this storm. The systems will not be able to handle
the less frequent storm events and will overflow into the streets during the more intense
rainfall occurrences, though the depth of this overflow should be less than that currently

experienced.

Page No. - 6 -



As discussed in this report, a significant vumber of pipes and structures will need to be
upsized in order to improve existing drainage conditions along 8% Avenue within the

study corridor. A breakdown of estimated cost by Area is provided below:

Cost Estimate for Proposed Improvements
Pipes Inlets | Manholes | Subtotal
Area 1 §217,799 [ $55,000 | $15,000 [$787.759 |
“Areaz $148,082 | $25000 | $25,000 | $198,082
Area 3 | $235308 [$15,000 | $40,000 | $290,308
“Aread $97,929 $20,000 | $5000 [ $122,929
| ' | TOTAL | 895,118

Each model indicates the number of upsizing requirements needed 1o impyove condiions
in the four study areas. Other improvements may be needed beyond the study area to
provide free flow movement throughout other parts of the systems; however, these
upgrades will allewviate flooding witun the study areas and assist in the overall hydraulic
flow of the system. Additionally, the cost estimates do npot include penuitting,
constrnction, installation, demolition, or right-of-way acquisition. The proposed systems

analysis and costs are included with each Area Tab of this report.
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Storm Sewer Summary Report Page 1

| Une Line ID Flow Line Line Invert Inverl Line HGL HGL Minor| Dns
No. rata slze length EL Dn EL Up slope down up loss line
(cfs) (In) (f (i) (f) (*A) (fy 1) (ft) ) Neo.
1 684 72 ¢ 50.0 -7 00 -6.53 0.020 | 3.00° 308" 0.83
{ End
2 104 5 72 ¢ 50D ~3.50 -3.49 0.020 391° 3.54" 0.21
i
k) 54.96 83 ¢C 180.0 -0.27 -0.22 0031 473 4,78 0.06
2
4 3268 8¢ 130.0 1.02 1.08 D.048 | 4.84* 515° i 033
3
5 312.68 3B ¢ 24.0 1.08 1.10 0.083 | 5.4% 5 54" 0.50
1 4
8 594 i8¢ 200 310 3.42 0.100 | 6.04 B 0.18
5
7 23.27 3 c 515.0 1.62 1.91 0.056 | 604" 6.67" 0.25
5
|
5 9.41 18 ¢ 9.0 283 2.84 D.111 6.82° | 6.98" 0.07
7
] 9.41 18 ¢ 90 2 94 2.85 0.119 7.08" 7.43" 0.44
B
10 8.67 24 ¢ 3240 345 3.85 0120 6.92' 7.41" 0.18
7
HE 3.22 18 ¢ 220 5.00 6.05 0.227 7.59° 761" 0.05
' 10
12 49.52 60 ¢ 00 -1 84 -1 83 0033 | 4.15° 4.16" 0.15
2
13 .98 18 ¢ 20.0 201 2.07 0300 | 4.31" 4.32" 0.02
12
14 44.56 £8 ¢ 2820 | -1.53 | -1.43 0.035 | 43¢ 458" 0.29
12
15 1.88 18 ¢ 200 i 3.27 0.300 | 4.87" 4,88~ 0.02
|14
16 38.6! 36 c 262.0 | -0.23 -0.12 0.042 | 4.87° 5.80" 073 |
14
17 .98 18 ¢ 20.0 3.87 3.73 0.300 | 653" &.54* 002
16
18 34,66 36 ¢ 3062.0 0.73 0.87 D.048 6.53" 7.35° c.58
| 18
i9 1.98 18 ¢ 200 590 595 0.300 | 2.91" 781" 002
18
20 29.7 B c 285.0 | 2.96 310 0.047 7.9y 848" 0.27
18
29 14.85 6 e 8.0 5.50 5.51 0.125 | B.77" 877" 0.07
[ 20
| -
22 14,85 36 ¢ 127 5.50 5.51 0.079 877 B.78" 0.07
20
) | )
Project File. Improvaments - 8th Ave. from 13th St. W, 1o 14th SL W. (3LYr) omber of fines: 22 Run Dale: 05-24-2008

NOTES: e=circulan & =elliplical; b =box, Retumn period = 2 Yrs: " Indicatas surchaige condilion.
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Storm Sewer Summary Report

Page 3
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor| Dns
No. rate size lengthn €L Dn EL Up slope down up loss | fine
(cfs) {In) {ft) {f) () (%) () (R) () No.
1 3466 48 ¢ 12000 -1.50 -1.45 D.C04 3.00" 3.70" 0.12
End
2 405 18 ¢ 41.6 8.06 848 1.010 9.78 10.83 na
1
3 29.71 42 ¢ 12.7 7.00 703 0.236 | 8.98 8.18 nla
1
4 495 18 ¢ 9.8 9N 8.25 0.709 9.92 10 60 n/a
3
5 4495 18 ¢ 5.0 925 3135 1.667 10.66 10 59 0.16
4
6 24.76 B c 135.8 7.03 7.i86 0.096 10.03° 10.22° D19
| 3 |I
7 2478 36 ¢ g8 7.30 735 0.732 10.41° 10 42" 0.28
&
8 18.81 36 ¢ 124.0 7.30 7.50 0.161 10.70° 10 81’ D.18
7
I
9 14 85 30 ¢ 12.7 7.52 7.56 0315 11.007 11.01° 0.02
B8
10 14,85 30 ¢ 16.8 7.58 763 0.417 11.03" t1.06" 0.02
[a}
11 14.85 30 ¢ 7.0 7.63 7.6 0.857 11.08" i1 08" 0.21
10
12 495 30 ¢ 1240 | 773 8.50 0621 | 1130 | 11327 | o002
11
13 4 95 24 ¢ 143.0 7689 865 0671 11 3§ ( 14.37* 04
"
|
|
|
|
|
|
i |
|
. 1 J
Project File: Improvements - 8th Ave, from 8th SL W. {o 5th St Dr. W. (B-YiNsimber of fines: 13 Run Date: 08-24-2008
NOTES: ¢ = circular, e = elliptical; b =box; Retumn period= 3 Yrs., * Indicales surcharge condition.
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Storm Sewer Summary Report Page

| T
Line Line ID Flow Line Line Invert Invernt Line ,| HGL HGL Minor | Dns
No. rate slze length EL On EL Up slooe down up loss line
{cfs) (In} (ft) () (ft) (%) () (f) (ft) No.
1 59.42 48 ¢ 17000 -3.00 2 98 0.001 | 3.00" 591 0.35
End
2 4.95 36 ¢ 730 7.20 8.95 1432 8.44 9.91 n/a I
1
3 435 24 ¢ 3.0 8.95 305 [ 33313 |99 10.18 na l
2
4 495 18 ¢ 42.0 785 8.02 0.167 845 |' 8.52 D0.12
|
| [ ?
5 48,52 42 ¢ 35.0 7.20 8.38 1.314 B.51 11.31 | .51
| 1
& 495 36 ¢ 60.0 8.36 B8.54 0300 11 82" 11.82° 0.01
5
7 4495 24 ¢ |, 2.5 854 858 1.608 11.83" 11.83" 0.04
&
8 4,85 18 ¢ 11.0 8.3 8.40 0.384 | 11.82° '| 11.85" 0.02
5
|
8 4.95 18 ¢ 258 8.40 8.55 0.610 11.86* 11.82° 0.12 |
8 |
|
10 39.61 42 ¢ 102.0 8.38 8.43 0.069 11.88° 12.02° 0.04
5
T’ 3061 | 42 ¢ 500 | 843 ( 8.47 0.080 | 1208|1214 | o020
10
12 4,95 18 ¢ 63 8.3A |[ 8.40 0.316 12.33° 12.35° 0.12
1
13 3466 42 ¢ 110.0 8.38 B.45 0.064 §2.33" 12.46° 0.20
11
14 24.76 38 ¢ 1.0 €45 8.52 0.636 12.67* 12,68 0.14
13
15 4.95 18 ¢ 133 8.52 8.53 0.8B25 12.82 1265° 0.12
14
|
6 | 9.90 24 C 36.0 8,45 9.02 1.563 12.67° 12.73" 2.23
I 13
17 4.95 24 ¢ 260.0 9.02 9.53 0.196 12.87° 13 09%° 0.04
16
18 19.81 B ¢ 179.0 6.52 9.1 0.330 12 827 12.98 0.03
14
19 495 18 ¢ 60 RN 8.18 1167 13.07" 1309 0.12
| 18
20 14.85 36 ¢ 211.0 9.1 9.50 | 0.185 13.07" 13.18" 0.07
18
21 4.95 18 ¢ 60 98 8.50" 0.323 13.25" 13.26° .12
| 20
22 455 18 ¢ 4.5 9.43 9.50 0.444 13 258° 13.26" 0.2
20
23 4,05 18 ¢ 21.6 8.48 5.58 0.371 13.38° 13.43° 0.05
| 22
Project File: Improvements - 8th Ave. from 5th S1. W, lo 7th St. W. {J-Ybslﬂiumb&r of lines: 23 | Run Dale: 08-24-2008

NOTES: c =circulzr, e = elliptical; b=box; Relurnperiod = 3 Yrs.: * Indicales surthaige condition,
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Storm Sewer Summary Report

Page 1

FLine Line ID Flow Line Line Invert Inver Line HGL HGL Minor | Dns
No rate siza length EL Dn EL Up slope down up loss line
(cfs) (In} (ft) () (ft) (%) (ft) (A) () No.
| “‘] f
24 4.85 18 ¢ 11.4 9.56 9.83 0.614 13 48° 13.51° 0.12
| 23
25 495 24 ¢ 96.5 2.50 988 0.187 13.25° 1329 0.04
20

——

Project File: (mprovemants - 8th Ave. from Sth SL. W. lo 7th St W, (3-Y

J.slfdumber of linas; 2

Run Dala: 06-24-2008

NOTES: ¢ = circutar; e = eliipfical; b =box; Retum period = 3 Yrs.; * Indicates surcharge condilion.

o
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Storm Sewer Summary Report

Page 1
Line Line ID Flow | Line Line | fnver | Inven | Line RGL HGL | Minor| Dns
No. rafa slze length EL On EL Up slope down up loss | line
(cts) (In} (ft) (ft) (vt) (%) (f1) 1) (ft) No.

1 Insarad Line 34.68 3 ¢ 1200.0| -1 DO 400 0.417 | 300 8.59 nla

Eng
2 Inserad Line 29.71 A8 ¢ 27.0 8 50 8.70 0.741 8.04 9.23 na

3
3 Insested Line 14.85 24 ¢ 13 820 230 0.242 10.20" 10.28" 0.52

2
4 Insertad Line 4.95 18 ¢ 70.8 8.30 | 8.50 0.282 10 90" 11.06" 0.12

3
5 445 19¢c 828 8.30 B.58 0.302 10.90° 1191 0.12 |

3
6 14,85 24 ¢ 52.3 820 830 0.191 10.20" 10.42" 0.17

2

l

7 9.90 24 ¢ 2236 B.20 B.46 0.118 10.60* 11.03" 0.23

6
8 4.85 8 ¢ 26.0 8.45 8 51 0.182 11.26" 11,327 0.02

7
9 495 14 ¢ 14.3 a8.51% 8.78 1.885 11.34" 1137 0.12

8

Project Fila: Improvemants - 8th Ave. from 4th SL W. to 5th St W (3-Y

J.stidumber of linzs: 9

i Run Dale’ 07-08-2008

NOTES: c=circular; e = ¢lliptical; b= box; Relurnpariod= 3 Yrs.: ~ Indicates surcharge condition.

]
|

Hyarafiow Siorm Sewers 2003
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