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CRA BOARD ADVISORY BOARD JOINT MEETING April 14 2009

gTx VE11f1EIIZAIIIAGESTiJDY

In October of 2007 the CRA approved entering into contract with CPH Engineering for the

study ofthe drainage problems that the City encounters on 8th Avenue West recognizing that

substandard drainage especially on such amajor thoroughfare and evacuation route is

detrimental to the wellbeing ofthe community The flooding experienced is also adeterrent to

successful ongoingrevitalization

The proposal from CPH included three tasks Task 1 pertained to the flooding Task 2 pertained

to traffic calming and Task 3 pertained to beautification The meeting minutes and contract

scope are attached

The CRA intended to gather appropriate documentation regarding the improvements necessary

This documentation would allow for the City toSto comhl to TaDsOk 1 farad have the optonof
in

improving their rightofway The intention wa p

continuing with any additional tasks dependent upon funding availability and FDOT

participation

CPH completed Task 1 of the study attached whiu ilized the recommendations ofhe study to

cost estimates It should be noted that the City has

apply for stimulus funding for stormwater projects

Some ofthe scope of work associated with Tasks 2 3 has since been incorporated into the

findings ofthe Countywidemobility study so are no longer appropriate

1JESgf115
o Should the CityCRAapgroachfTregardang the ignproveynent offlooding

conditions on and adjacent to gtn Avenue West Business 41

o Should the CIA intend togarticipate in the ginndang of such endeavors

o Should any additional action betaken at this tigne
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CPH Engineers Inc

grope of Services

b Ecological
c Environmental
d Hydro geological

Structural
Value Engineering

g Biological

3 Provide other professional services as required including but not

fmited to

a Architectural
b Landscape Architecture
c Surveying and Mapping
d Planning
e Geographic Information Systems

f Cuality Control

g Remediallnvestigations
h regulatory Liaison

i Contamination Assessments

j Laboratory Services vra subconsultants
EcologiilAssessments

I Permitting
m CASevvices
n Environmental monitoring of permit requrrernents

4 Comply with all applicable Federal and State lavers City ordinances

and regulations in the performance of these sees

G rderino of Services

asks or subtaslzs shall refer to the sequentrai ordesg dataled onathisT
services under a ilorit Assignment and genera y

Exhibit A r7uich shuld as applicabl be tied asfollows

1 5AC 9 A1lER9A19ISiQGtY

a Per the meeting betweeodPduring thevy airistorprnsbn
22 200 we understa
Avenue experiences shotd Streeg CPH propose an

and between 11 Street a

investigation of the filooding be undertaken as listed below

o at0en
1le propose to obtain the original construction

documents including drainage basin maps from FOT

for S Avenue between the Manatee River and 17
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CPH Engineers Inc

Scope of Services

Street along with any subsequent modifications and

maintenancelrepair wont reports VVe will examine

available topographic data and perform Held

reconnaissances to verify the extents of the drainage

areas that outfall to the Avenue storm piping system

Vile will utilize any available studies in an effort to reduce

costs

FD7ang analysis
From the information gathered above we wiN compile a

preliminary drainage basin snap and hydraulocgrade line

analysis using the liydraflow stornwater model program

Vie will analyze the existing pipe system for the 3 and 10

year storm events with documented tailwater elevations

for the Manatee Riverdu costsl utilize any available

studlies in an effort to re

o flel@9etrluacatt
If the results of the model indiceste that no feooding should

beocurting for the modeled storm event wernnea
coordinate with FT personnel to gointly p

detailed examination of the storm pipe system to veriry

pipe diameters absence of blocltages or collapses or

other items that would
PIasevnte MToefty

of the pipe system
pip plugging and dewateu ifiedll FD

trontractortl
by the City or by a q

complete theolservaitions

if necessary we will modify the flood analyses to reflect

actual pipe conditions encountered in the Meld with the

hope of obtairgmodel results that agree with current

conditions on avenue

o secrvoendatlras erformed and Meld
Based on the analyses p

ort of
reconnaissance we will compile a preliminary rep

our rndings with a list of fro ading to FDOY Districts
consideration bye City

b CpH will initiate and cooinenas plicable
Coty of

Palmetto staff and regulatory 9

c The Design MemorandumRdentrulotion services tasksfor

future permitting design a
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CPH Engineers Inc

Sco2of Service

the project These services are not included as part of this

work assignment

d As applicable to project requirements CPH will conduct an

analysis and provide the City with a summary report

e e6verables CPH will submit to the City six 6 copies of

the esign i191emorandumdReport together with the

necessary maps and other informatinonnA p W nip c

pq n
m WIIItll4ll9LIrO34illbtlC7Ulf11UWIIV 6GMtltlYIY

eJlfil
9lJU

CPH understands that pedestrian safety on n Avenue especially

beeen i04 and 17 Seets needssin seiperoeconnmend the

safer intersection and midblock cro g

COllowing taslzs be undertaken

6l0ecioLlr
Reerch roadway widths trafic counts vehicular

speed pedestrian and bicyclist counts and crash data to

verify the feasibilat19 of lane reduction traffic Iming and

pedestrian walkability enhancements CPH will analyse

tine creation of a Complete n clrhtra thrbough
to the walkability bikabalrty

an urban thoroughfare e ierridor Study at were

TrarcStudy and the Aven

conducted by the City in an effort to ceduce costs

a C4uale6gr9flBc
Conceptual designs will beadyalndedbicycBstb vior

traffic patterns pedestn
vehicular and pedestrian as

de but are not I mited tel
speeds Treatments may rnclu

o extension of exrstdng traffic islands and raised

medians
o Construction of additional traffic islands and raised

medians
o Chicanes
o Pavement Treatments cobbles bricks etc

o Road Diets

o lanes that curves orshdsedians
o Street reesLandscp
o Innoatae gn 9enandsswalks
o ApP p
o Speed Reduction
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CPH Engineers Inc

Scope of ServicFs

Other concepts will be TE omended pralctices
f

Transportation Engineers 1

Based on field reconnaissance and cony porgy
al esigour

we wiBl compile a preliminary the City of

recommendations for consideration by

Palmetto The report will inandremmendatiors Thee

City feedbag with exhibits

items will provide the framework for future coordination

with FOTand grant applications

CPH propses to compile three exhibits for discussion

purposes with the City andFOT The first exhibitwill be

an overview of the limits tanrowingrsectiori and

proposed location of Ian

midblock pedestrian Gros mitsnof oconstructionormthe
elements Additionally th

possible drainage improv
The second exhibit well cons6st

in Task 1 will be shown

of a typical cross section showtgherSedei
narrower travel lanes and any

calming improvements The tehed ibitcilslscognsilert
manufacturer details for p

devicesie flashing signs RFMsdeflective Pavement

Markings etc Ali thsentatives for approval priorbo
reviewed with City repoe

meeting withFOT

P7lrnatlwltthg Tesentatl0les we

After obtaining approval from City rep

propose to meet with FIOdTo investigation sand dtrafic
and results of the fAoo g

calming study The goal dineom FOT fort6iw9Ite

to elicit support and fun g

drainage if necessary and assisting with construction of

Improvements As part of this

the trafic calming s interest
coordination we recommend broachiBgaiion Grant
in applying for an FpOT Highway

and adding landscaping to the medians created as part of

the traffic calming improvements

3 TalIII m ITM VENlB4JYIIFICYII completion we

Once Task I is complete and Task 11 is nearing
Beautification

recommend that application for a FOT Highway

Grant begin in accordance with the itenns listed below

P165



CPN Engineers Inc

Scope of Services

o PPeppiicaLBnbee4iiro witlh GaT tndscape
INcP
Chapter 1496 of the FAC which governs the FDOT

Highway 13eautifcation Grant program requires that all

interested applications conductapreapplication meeting
with the respective FDOT Landscape Manager prbor to

July St of each year

o igwr eafiiffocattun rti lpp0urir
P1P10n
CPH will assist in the preparation of the Highway
Seutification Grant Application and wiB provide project
summary project schedule and limied exhibits

o ncepttaaIesGcn9tsilirrrratug
CPH will provide fibs City with cost estimatesin

phases for design and construction and based on

recommended treatments

PPPGGng
Depending on the cost of the drainage repairs and traffic

calmiaag improvements and rnancial participation by
FDOT we preliminarily recommend phasing the

implementation of the landscape improvements as

outlined below

o Phase i 0th to i7th Street portion of nth Avenue with no

signaliedintersections cianently experiencing flooding
o Phase 2 7tr to 9th Street

o Phase 3 qtr to 7th Street

Compilation of design plans is not included

CPH proposes to conduct the subject work scope on an hourly basis VOTE in

accordance with the rates included in our master contract

P166



1 lJ1IJ

P167



Drainage Study

Stn Avenue West beta6een 4t Street West and A7t Street West

I Introduction

The City of Palmetto has been experiencing flooding conditionst during minor raanfal
events along Business Route US 41 8 Avenue West between 4 Street West an

Street West Please refer to Map A for the Project Location Map This roadway is

ec s

a local evacuation route and an emergency route for fire police aizd ambulance

6 inclement weather due to

in the community Response times may be delayed during

flooding along this street Please refer to Map D for Manatee Countys Evacuation

Routes and Zones

The City of Palmetto has determined that the situation requires umprovement to pTOVt e

essential services to the constituents whom depend upon these services

elflodin

community The City has initiated a study to identify the causes ofe ome availab g
conditions with the intent to address the situation in the future as

OT

and in partnership with the Florida Department ofTransportation FD

The study began with researching prior drainage studies ofthis area prepared for the City

of Palmetto andor Manatee County Most notable of the studies are the M

re ared b Briley Wilde and Associates

Stormwater Drainage Plan Area B

std the Master Drainage Plan prepared by Smith

Inc in April 1986 for Manatee County an

and Gillespie Engineers Inc in March 1997 for the City of Palmetto Theselscculations
broad in nature and covered areas outside the scope of this study No actua

were provided to determine the existing flow lines pipe sizes or specific routing

throughout most of the drainage basins

Q Record Drawin s of the existing infrastructure from

Research also included recovering
Manatee

the FDOT the Southwest Florida Water Management District SWFWMDst available

County and the City of Palmetto These Record Drawings provided th
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information concerning flow lines and pipe sizes in the basins studied There are five

drainage systems serving Business Route US41 8 AvenueWest beteen 4 Street

West and 17 Street West only four of the basins are covered by the Record Drawings
and detailed maps Refer to FigueA for the basins covered by the Record Drawings

II existing Gomditions

Most of the drainage basins reported in the prior studies are inadequate to provide
containment of the 25year storm event Urbanization of the basins has exasperated the

already inadequate systems causing an increased risk of flooding Most of the urban

systems are reported to be unable to handle a5year stone event without overflowing the

system thus causing flooding traffic obstructions and econonuc loss to adjacent
residents and business property owners A few improvements in the study area have

slightly alleviated the situation but the majority of the systems still appear to be

inadequate to service an emergency evacuation route The report prepared by Smith aild

Gillespie Engineers Inc suggests that the FDOT criteria be used for modeling and design

purposes This would indicate that the proposed urban storm sewer sstems were

designed for the 5year storm event in flood prone areas and the 3year storm event in

other urban areas

The single basin that was designed for the 25year storm event is the basin including the

10 Avenue West and 10 Street West Stormwater Drailage Improvements This new

stormwater system has improved drainage for small portions of the northern basins along
8 Avenue West that discharge to the west

The City of Palmetto is a coastal conulzunity and as such it is affected by the influence

of ocean tides from both the Manatee River and Terra Ceia Bay The local Federal

Emergency Management Agency FEMA 100year flood elevation due to tidal influence

near the intersection ofS Avenue West and 4 Street West is at an elevation of100 feet

above sea level Please refer to Map B for the FEMA Flood Area Map and Map Ffor the

Countysadopted Sea Lake and Overland Surges for Hurricanes SLOSH map The
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remainder of the project north of 4th Street West is not indicated to be located within the

flood zone There have been documented instances of flooding in the City that were not

due to a rainfall event but rather due to rising tides that have inundated the City
infrastructure The flood boundary is substantiated by the Manatee County Geographic
Information System GIS mapping of this area Our model uses an elevation of30 feet

for the tailwater condition resulting from a3year storm event and the corresponding tidal

influence

Manatee County GIS maps indicate a much more dramatic impact to the City ofPalmetto

due to the 100year stonn event Manatee County GIS also indicates major flooding due

to a Category Storm surge These predictions appear to be conservative and are not

considered in the development of this study They are mentioned for informative

purposes only

Smith and Gillespie Inc identified flooding problems along 8th Avenue West between

12th Street West and 14th Street West at the intersection of 8 Avenue West and 8th

Street West and at the intersection of 4th Avenue TJest and 7t Street West These

locations covlcide with the reported flooding experienced by the City during recent storm

events

III 1lIethodology

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 inlet This led to the

assumption that a standard inlet in the Florida Department of Transportation Rainfall

Region 6 could handle approximately one acre of direct runoff without unpounding water

greater than 6 inches in depth and causing unacceptable flooding Thus each inlet in the

system was assigned one acre of basin area and a runoff coefficient of075 based on

urbanized conditions The basins were identified in the study area based on the inlet
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locations and provide anticipated runoff in these areas The inlets located along the pipe

discharging outside of the study area were accumulated and assigned at random places to

provide the expected pipe surcharges

Invert elevations and grate elevations were gathered from the Record Drawings if

available otherwise inverts were assumed based on engineering judgment and field

observations Inlets are assumed to be in sag conditions to assure all water is introduced

to the pipe system rather than flowing down the street through the gutter Existing
ground elevations were approximated from the SWFWMD Aerial Photogrammetric

Maps if they ere not provided in the Record Drawings It should be noted this is a

detailed model but the results are not exact because ofthe restraints caused by the lack of

an actual field survey

IV AREA fl 8th Avenue West from 13th Street West to 1th Street West

akridge Subdivision

The updated Oak Ridge Subdivision accepts vrater from 8th Avenue VTest and drains east

to Carr Drain Canal Refer to Figure BI for an aerial of this system This system is

inadequate to transport the3year storm event without surcharging the inlets and causing

flooding along 8th Avenue West The models included indicate this system will not

fiuction properly fora3year 5year or 25year storm event The Area 1 Tab also

contains the model results for this system

AREA 2 8th Avenue West frown 8th Street West to 9th Street Drive Nest

The newer system servicing 10th Avenue West appears to be functioning well and also

appears to be designed for the 25year storm event This system captures runoff from the

area immediately south of 11th Street West and from 9ti Street West to 8th Street sJest

along 8th Avenue West The inlets and connecting pipes along 8th Avenue West were not

upgraded with the new system but have lower tailwater conditions to overcome to

function more efficiently The older system servicing 8th Avenue West between 8th Street

West and 9t1 Street West appears to be inadequately sized and is incapable oftransporting
P171



the runoff from a3year storm event without surcharging the inlets and causing flooding
along 8th Avenue West Refer to Figure Cl for an aerial of Phis system The models

included indicate that this system will not function properly fora3year 5year or 25

year storm event The Area 2 Tab also contains the model results for this system

VI AlPA3 nth Avenue West froYn 5th Street West to 7th Street West

The older system servicing 8ti Avenue West between Sty Street West and 7th Street West

appears to be inadequately sized and is incapable of transporting the runoff from a3year
stone event without surcharging the inlets and causing flooding along 8th Avenue West

Refer to Figure DI for an aerial of this system The models included indicate that this

system will not function properly fora3year5year or 25year storm event The Area 3

Tab also contains the model results for this system

III AItIEA 4 Sth Avenue West from 4th Street West to 5th Street West

The older system servicing 8th Avenue West between 4 Street West and 5th Street West

appears to be inadequately sized and is incapable of transporting the runoff from a3year
stone event without surcharging the inlets and causing flooding along 8t Avenue West

Refer to Figufe EI for an aerial of this system The models included indicate that this

system will not function properly fora3year5year or25year stone event The Area 4

Tab contains the model results for this system

FdIII Conclusions

The design of underground storm sewer systems for high frequency3year storm events

has resulted in numerous pipe systems that appear to be too small to deliver the required
level of seiice along emergency access routes during minor rainfall events Flooding is

expected along Business Route US41 in several locations due to undersized piping
downstream and tidal influence These locations include 4th Street West 7t Street West
and the area between 12th Street West and 14th Street West During periods ofhigh winds
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it may be possible to observe flooding in these areas even due to storm surge conditions

alone

Imo recommendations

As previously noted few of the existing systems are functioning as desired to 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 minimum3year storm event as

required by current City codes The replacement costs for the pipes and structures in the

study area have been analyzed but do not include utility relocations paving replacement
or other costs associated with the final project The total cost for the 8th Avenue West

drainage improvements are approximately 900000 When the other associated costs are

considered the sum will likely exceed175 million for the four systems studied Each of

the systems could be considered standalone and be constructed independent of the

others This would allow the City to spread the costs over an extended period if so

desired but improvements to a single system will not relieve the flooding conditions

experienced along 8th Avenue West in the other drainage basins identified

In the model we began upsizing the pipes at the lower end of the systems in hopes to

minimize costs and avoid having to replace entire systems However even with these

changes few ofthe pipes could handle the3year storm event The majority of the pipes
will need to be increased in size to minimize the flooding No attempt was made to

provide a system without surcharge during the3year 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 durng a3year 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 snore intense

rainfall occurrences though the depth of this overflow should be less than that currently

experienced
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As discussed in this report a significant number of pipes and structures will need to be

upsized in order to improve existing drainage conditions along 8 Avenue vithin the

study corridor Abreakdown of estimated cost byAfeais provided below

Gost Estimate or Proposed lmprovements

Pipes Enlets lianholES SubEOtal

Area1 217799 55000 15000 287799

Areal 148082 25000 25000 198082

Atea3 235308 15000 40000 I 290308

Aea4 97929 20000 I 5000 122929

TOTAL 899118

Each zodel indicates the number ofupsizing requirements needed to improve conditions

in the four study areas Otlier improvements may be needed beyond the study area to

provide free flow movement throughout other parts of the systems however these

upgrades will alleviate flooding within the study areas and assist in the overall hydraulic

flow of the system Additionally the cost estimates do not include permitting
construction installation demolition or rightofway acquisition The proposed systems

analysis and costs are included with each A1eaTab ofthis report

P174

PaOPNn



L

c

r ik A

a r

I

I J II

rte

l

R
fit

yT
I

IBS o

j
oyb r

Y
r J

oz
N

a
I
n

r

N

I

W
j W

CJ i H

a rt i
1 Q

ji r inn L

I 4T
co

M
f RT C

t i

r

i1
4

pp

1

f

1

4t

li

s

j

X11

1 u
LlF

P

I
r fir i r ti i

Li
i L

I A

nn
1

1

3

8THAVENUE
iM r

at
7 f

E

i

o
o

J L

7 j
J u

z
i

o

Ua

I
nb

p
WCSiFN41U L1

z
O 9

m

N 001 W N

Z Q C
Z

Z
o r

p ii U

N

FN J F
p N Z

a

P175
m t a u
ppa



Page 1

n j
sDLp

nMinor
eli

L
j Invert

nLine lossupInvert
Line Line EL UpFlown EL Dn

dowmslope ft o
st n

lengthLine ID
Line rate size ft st
ido cfs Un

08 0833

6gg
End0020 300

500 700
1684 72 c

210
1 1020 391 394

0

0 350 349
50

1045 i2 c

78 00642
220 0031 473 2

027
96 60 c

1600
54

3 515 033
046 484 30108

1300 102
3288 36 c

54 05054
101

40083 549

240 108
3268 36 c

180
5 611

100 604 50312
0 3102018 c594 0256766

1 91
50056 604

36 c
5150 162

2327 070
7 111 692 699 70

293 294
9 018 cg41 044137

88 0111 706
952

90 294
941 18 c

180
9 7120 692 741

0
345 385

3340
867 24 c

61 005
710

6
10

05 0227 759

22 0 600
322 18 c

150
11 415 416 20330

0 19430
1 93

4952 60 c

32 002412 120300 431
072201

198 18 c
200

290
13 458

035 431 120

2820 153 143

4456 48 c

88 002414 140300 487
273321

16 c 200
198 730

15 487 580 140420

2620 023 012

3961 36 c

54 002616 16
73 0300 653

3
200 367

1 gg 18 c
560

17 735
046 653 160

3020 073 0 87

3466 36 c

91 OD27
18 18

5 96 0300 791

200 590
198 18 270

19 849
047 791 160

2960 296 310

2971 36 c

77 0078
20 20

51 0125 877
5

80 550
14 85 36 c

070
21

B78
079 877 200

7 55012
551

1485 36 c

22

ben of lines 22 I Run Date 06242008

improvements 8th Ave from 13th St W to 14th St W3Yr1uam
rnnrlitlOn



c7
7

r

C
f

Q

ch

0
ei

Q
r

G

0

i
ii

L

O
a

0
O

N y 1I
I I 1 I

I
I I

M
r

I I iJ
I I I

I
I

I I
I

ilil III i l I II
I I IIII1 O

l i 11I I 1 I i 1

I i t

I
1I I I I I

r

11 1
1 1 I

i

I
I I I

1
I I

I I 1

I
I

t I I

II iI IICJ i i I I i

I
1
I I

11 O
I

CJJ I II 1
I I O

vu I II II I I

I
I

I
1

I II I i
1

il I

I
i II

I
it II

Il

1

I
I

I
I

1

I I
o
o

II
I

1

I IIII i 11
111 I

I I

I
I

I II o
I i
I

i i I
i 11 1 11 l

n

I I
I

I I I

JI I
I

i I I
II

1

i

I I
I

II I
I

J C7
I

I I1 II 1II I I I II
I O

O

I
I I I iiitII I II I 1 I

1

I 1 1

I

I 11
I

I
I I I I 1 I I I

I 1 I II I I I I I
I l

I

I
i

III I
I

1

I

O
O

I

I
1

I I I

I
1

I I I

C3

I
I I

I I I I 1

1 I II II
I I I l o

I
I I

1 I
I I I I I I

1 0

i
Il
I
l i

I
I

I I I
ll I

I

I

I I I i
l1

t i1 I II 1
I

I I i I

i
i

I

I I
1 I I JIB1

I

I I
I I I1 I

1 I
l

i1 I o
I I I II I

1 i1
1

I 7
I

I II I 1

II I l

I

1 I i
I I 1 1

1
I

I 1
I

I
1

I i I I I I II I I 1 I I I

II I I I I I I
II 1 I

1

I
I

I

I

V
OIII I

1 II
I I I I I

Q
I I 1

I II I
I I I tl II

I
I I I

i

I I 1
I II I I I

I
I I

I I1 I

I
I I II I

I 1IIIII
1 II
I I I I I

I II
I

O
oiI

I I

I
I I I i

1 1
1 1 I

1
i

1

I
I

I 11
1 CI d

i I
I

II 1II
I I

1 i
I l i i I 1 I

i I II ii II I I I II I
I

I

II o

I il I III
II1 II 11

1 II I Ii
N

I i
I

y I I

1

1 I

I
N I

j I C O
I 1
1

I ii o
r

i

I
11

IN
1

I II1 II

I
I

I
I

I
I

i

J ti
1 S I I I

I I
I

I I C lV I O

I ti
I

i
I

o
0 0
O Ch I

r

O

o r

N

7

r

0
0
N
N

N

3

n

E
0
N
3
0

I
ro

T

1



L

c

r

r

O
r

r

r

O

v

Q

r

C

E

O

Q

4

L

Q

W

E

nO
f

L

Q

V J

Sc

O

O
O

P

V

D
N

O
O

0

0
0
N

N

E
o

0
m
a
7T

U V

O O Q r

O

TN



6b
ti

O I
OJ Q G7

N5 N
t0 Lf

ti
i r
r

rdi

N C7 N Ne i
13cE

O O

O

O O

p o rf in
e

O O

O

O O

O O
O O
0 0

c N d ti sr

ca E4 f r

c

C O COr
O
O

O

O

Ch
Cn

jr
r
r

C7

d O tf
r

r T

c L U7 r r

X

O
o
O

O
O

O N N
n in d

G
49 O O1

1 O
O g
r

O O

r ffl
r

N Er V O
4

O
r

r
r

O

m
O O r

lC tC C
r

O N Q
r

O

6f
o

O
c o

r

m
r r

criN
r Ff

00
r

O
Ea r

6

O

Lf O O O O
O

r

tC

O
O

O

O N rO O7 64

4 V N

C
N

r

r r r

fr
r

O
u7

O

O
L7 O CO

i O ti
O
N O

I
O cQ

O
O

C

69c0 s a

O N
c
m

q N
07 r

rfC7 CO N L C N d
CD EB EfT

E
o5

cD N N O

p
O GO

o o
o 0

d tfr Ib 69

i O ti pp
O

O

d N O
N O

O O
O ti7 O O

d O d tom U

a O CO 6 I O

c O

N M c
N

U

P179



P180



d
Line
Flo

FIovJ Line
Line ID

rate size

cfs in

nnL
Line invert

length E
n

nvert
EL U

rt
p

ine

slope

GL
down

Page 1

HGL Edlinor Dns

loss fineup
iJo

1
3466 48 c 12000 150 145 0004 300 370 D12

End

2
495 18 c 416 906 948 1010 978 1083 na

1

3

4

5

6

7

8

9

10

11

12

13

2971

495

495

2476

2476

1981

1485

1485

1485

495

495

42 c

18 c

18 c

36 c

36 c

36 c

30 c

30 c

30 c

30 c

24 c

127 700

198 911

60 925

1358 703

68 730

1240 730

127 752

168 756

70 763

1240 773

1430 769

703

925

935

716

735

750

756

763

769

850

865

0236

709

1667

0096

0732

0161

0315

0417

0657

0621

671

898

92

1060

1003

1041

1070

1100

1103

1108

1130

130

916

060

1059

1022

1042

1081

1101

1106

1109

1132

137

nla
1

na
3

016
4

019
3

029
6

018
7

002
8

002
9

021
10

002
11

004
11

i

I Run Date

Project File Improvements 8th Ave from 8th St W to 9th St Dr W Yrerof Ifnes 13



D

U
r

O

4j
l J

r

O

Q
r

C
N

O

Q

O

L
L

O

L
V

V

L

O

0
0
m

0
0
co

0
0

0
0

r

0
0
o

r

V

0

V

O
N

J o

0
0

ti

M
O
O
N

U

e
a

a
u

c

c

J J

o

o 0 0

o o o
ti

o
o

NN



o i
O
p

o
rU

rn
t

o
O j C td1 67

r Vim C M
fir

E

O

E

O
O
O

O
O

O O

n

r r
V

r
N r

O 0
O
r

O
0

0

O

O O

O O

N O O
0 0

i d O d
0

N m d U t17
t EV r r r

O
O
O

C7 O
eGI LC7 O O p Ef

O N
Q

L7 L7

mi
E U o r

r r EFr

O O O

0

O
O

O

O
N

O
p

tr

O CO cU

O O0
O rb4

O
O r rN

C C1i V o r r E3

ti

p N N
N O

N t O

O O
O
Err

o

r

O
O r

p t13 0 G7
o r

r
r

O
O

N O

O
V O

O

O
0 0 o 0

COUNp
E C7

fA

o

Imo

r o r

Er I 07 O 64E4

O O O M tC
O O
O

O
N

J O
O

N
O

M p N
O

r
0 r r r

2 O O
O N

L7 O d
CO

to 0 0
CD

ti ti
p O O CO

N p
N
pj cg N

r

J O v I
co CO

c N
d
d ti G

CO

EUa N N N
r t r C7

C7 Ei V r LL U r

O
p
r

0 0
N O

O 7 d
0d O a

N U

T N
N

07

r u7

dj N C rM N
64

4 ro
O
U o

V N M C

P183



T

1

k
f

1
1

j

V J

c

v t

w

kag LEGEND

Irr

FIGURE

DZ

P184



Page 1

crurlp HGL HGL nfiinor Dns

Invert Invert Line oss fine

Flow Line Line EL UP slope
down up

it No

Line Line ID size length EL Dn o rt

No cfs in fr rt

591 035
2gg 0001 300 End

17000 300
5942 48 c

1 991 na
695 1438 841 1

495 36 c 730 790

2 1018 nla

895 905 3333 991 2

495 24 c 30

3 952 012

802 0167 945 1

495 18 c 420 795

4 1131 051

790 836 1314 951 1

4952 42 c 350

5 11 82 001

836 854 0300 1182 5

495 36 c 600

6 1183 004

854 858 1606 1183 g

495 24 c 25

7 1185 002

836 840 0364 1182 5

495 18 c 110

8 1192 012
0619 1186 8
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9 1202 004
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3961 42 c
1020 636

10 1214 020
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11 1235 012

838 840 0316 1233 11

495 1 B c 63

12 1246 020
845 0064 1233 11
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18 c 216 9 8
495
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Run Date 06242008

3Y strtumber of lines 23
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Line

fdo
Line ID Flow

rate

cfs

Line

size

in

Line
length

Invert
EL Dn

Invert
EL Up
r

Line
slope

HCiL
down

HGL

up

il4inor
oss

ft

Dns

line

No

1 Inserted Line 3466 36 c 12DDD 1D0 4D0 0417 300 659 na

End

2 Inserted Line 2971 36 c 270 650 670 0741 804 923 na

1

3 Inserted Line 1485 24 c 413 820 830 D242 1020 1038 052

2

4 Inserted Line 495 18 c 708 830 850 0282 1090 1106 012

3

5 495 18 c 928 830 858 0302 1 D90 1111 012

3

6 1485 24 c 523 820 830 0191 1020 1D43 017
2

7 990 24 c 2236 820 846 0116 1060 1103 023

6

8 495 18 c 260 846 851 D192 1126 1132 002

7

9 495 18 c 143 851 878 1895 1134 1137 012
8

I

Project File Improvements 8th Ave from 4th St W to 5th St W3YrstrPumbarof lines 9 Pun Data 07082008
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