














F.D.O.T.
Perpetual
Easement

1.62 ac
DRAINAGE

POND

1

107

106

104

103
102

100
99

98

105

101

108
109

110

111

61

5051
52

53

54

55

71

72

73

74

75 76 77

56

57

59

6062

63

64

65

66

67

68

69

70

58

45

46

47

48

49

78
79

81

80

82

93

90

84

85

86

87

88

89

92

83

94

95

96

97

91

40

41

42

43

44

38
38

37

36

35

34

33

32

31

30

29

28

27

22 21

20

19

18

17

16

15

14

13

12

11

10

2

3

4

5

6

7

8

9

26

25

24

23

74

73

72

71

70

69

68

67

66

65

64

63

62

61

56
55

54

53

52

51

50
4948

47

46

45
44

43
42

41
40

39

60

59

58
57

9

10

11

12

38
37

36

13

14

15

16

34

33

32

31 30 29 28 27 26 25
24

23

22
21

20

19

18
17

35

LANDSCAPEBUFFER

8
MODEL

7
MODEL

6
MODEL 5

MODEL 4
MODEL

3
MODEL

2
MODEL

1
MODEL

33

3
4

5 6
7

8

9
10

11

12

13
14

15 16

36

35

34

17

18

19

20

21

22
23

24
252627

28

29

30

31

32

2
1

(772) 220-2100,  Fax (772) 223-0220
100 Avenue A Suite 2A, Fort Pierce, Florida 34950

(407) 839-3701, Fax (407) 872-0869

701 E Ocean Blvd., Stuart, Florida 34994

800 Highland Avenue, Orlando, Florida 32803
(561) 467-1301,  Fax (561) 467-1303

Lucido & Associates
Land Planning / Landscape Architecture

Martin County, Florida

Banyan Bay PUD
Hurricane Storm Surge

1 of 1
NORTH

Data Source:
http://geoweb.martin.fl.us/maps/
Martin County Storm Surge Evacuation Zones



Drainage	Analysis	and	Calculations	
		BAN

YAN
 BAY PH

ASE 2C
M

artin County, Florida
						Prepared	for:	
	CH

ESAPEAKE REALTY PARTN
ERS, LLC

	Prepared	by:	
	Kim

ley-H
orn and Associates, Inc.

CA N
o. 00000696

TH
IS IS TO

 CERTIFY
 TH

A
T TH

E EN
CLO

SED
 EN

G
IN

EERIN
G

 CA
LCU

LA
TIO

N
S W

ERE PER
FO

RM
ED

BY
 M

E O
R U

N
D

ER M
Y

 D
IRECT SU

PERV
ISIO

N
.

_____________________________
BLA

IN
E BERG

STRESSER, P.E.
Florida Registration N

um
ber #84598

CA
  N

o. 00000696
D

ate: ________________________



D
rainage Sum

m
ary

Banyan Bay Phase 2C

T
A

B
LE

 O
F C

O
N

T
E

N
T

S

1.0 
Introduction

2.0 
 

B
ackground

2.1 Project Location
2.2 Project D

escription
2.3 SFW

M
D

 Surface W
ater Perm

it H
istory

3.0  
Surface W

ater M
anagem

ent System
 D

esign
3.1 Proposed D

rainage and Peak D
ischarge R

ate
3.2 W

ater Q
uality

3.3 C
ontrol Structures

3.4 Stage Storage

4.0  
R

esults and C
onclusions

A
ppendices

A
.Location M

ap
B

.SFW
M

D
 Perm

it H
istory

C
.B

asin M
ap

D
.Phasing Plan

E.
G

eotechnical R
eport

F.
Land U

se
G

.C
urve N

um
bers

H
.Tim

e of C
oncentration

I.
W

ater Q
uality C

alculations
J.

Perm
anent Pool V

olum
e

K
.B

leeder Size
L.

IC
PR

 R
esults

M
.Stage Storage

Prepared U
sing: Interconnected Channel and Pond R

outing M
odel (IC

PR
) ©

2002 Stream
line Technologies, Inc.

D
esign prepared in com

pliance w
ith South Florida W

ater M
anagem

ent D
istrict and M

artin C
ounty design standards.



D
rainage Sum

m
ary

Banyan Bay Phase 2C

Page 1

1.0
IN

T
R

O
D

U
C

T
IO

N

The purpose of this report is present the surface w
ater m

anagem
ent system

 and the
C

onstruction Plans for Phase 2C
 (12.93 ac) of the B

anyan Bay residential developm
ent

project in M
artin C

ounty, Florida. The B
anyan Bay project consists of an approxim

ately
±254 acre parcel located in central M

artin C
ounty, 2 m

iles north of Interstate 95 along
State R

oad 76 (K
anner H

ighw
ay).

C
urrently, the site for Phase 2C

 is undeveloped land adjacent to the existing Phase 1 of
the project. There is a 1.5-acre conservation easem

ent w
hich contains 0.6 acres of

w
etlands. The previously approved area has been altered by the rem

oval of 1.62 acres for
a FD

O
T storm

w
ater pond.

The proposed project consists of construction and operation authorization for 36 single-
fam

ily hom
es. Project grading w

ill direct storm
w

ater runoff to a series of catch basins
and conveyance piping w

hich w
ill discharge to the Phase 1 storm

w
ater m

anagem
ent

system
. The Phase 2C

 project area (12.93 acres) lies in B
asin A

 and its land use w
as

approved under A
pplication N

o. 070615-10.

Phase 2C
 w

as previously approved by SFW
M

D
 under (Perm

it 43-00258-S, A
pplication

N
o. 070615-10). Please see

Appendix SFW
M

D
 Perm

it H
istory

for a copy of the approved
perm

it. A
n extension w

as granted on O
ctober 31, 2016 (A

pplication N
o. 161024-27). To

com
ply w

ith M
artin C

ounty criteria, the datum
 has been changed from

 N
G

V
D

 to N
A

V
D

by converting all elevations using a factor of (-)1.46’. The below
 calculations and

attached construction plans reflect the datum
 change.

2.0
B

A
C

K
G

R
O

U
N

D

2.1   
Project L

ocation
Please see

Appendix Location M
ap.  The project is located south of the South R

iver
C

ondom
inium

s and north of Evans Estates along the w
estern right of w

ay of SR
 76 in

central M
artin C

ounty.

2.2 
Project D

escription
The total project area for all phases is approxim

ately 254
 acres and is proposed for

developm
ent as a single-fam

ily residential project.  The site currently contains three
w

etland sloughs through w
hich the property currently drains.  The proposed design

includes nine lakes and three flow
-through m

arshes.  The flow
- through m

arshes w
ill be

constructed as shallow
 lakes excavated to tw

o feet below
 the seasonal high-w

ater table
and planted w

ith vegetation. The proposed design w
ill collect runoff from

 developed
areas and direct it to the storm

 w
ater m

anagem
ent areas for treatm

ent and attenuation.
Prim

ary access to the project w
ill be via SR

 76.
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Pursuant to M
artin C

ounty code, the on-site w
etlands w

ill be preserved and integrated
into the storm

 w
ater m

anagem
ent system

.  In addition, each w
etland w

ill have a
m

inim
um

 50-foot upland buffer.

2.3
SFW

M
D

 Surface W
ater Perm

it H
istory

A
 Surface W

ater M
anagem

ent Perm
it (Perm

it N
o. 43-00258-S, A

pplication N
o. 05173-

A
) w

as issued by SFW
M

D
 on Septem

ber 8, 1983 to serve Banyan B
ay residential and

recreational lands on this site based upon a previously approved C
onceptual Perm

it
(Perm

it N
o. 43-00258-S, A

pplication N
o. 05132-A

) that w
as issued on D

ecem
ber 09,

1982.

The B
anyan B

ay project w
as redesigned and the C

onceptual Surface W
ater M

anagem
ent

System
 for the residential developm

ent w
as perm

itted by SFW
M

D
 (Perm

it N
o. 43-

00258-S, A
pplication N

o. 030429-7) on M
arch 10, 2004. B

ased on the C
onceptual

Perm
it, an Environm

ental Resource Standard G
eneral Perm

it (Perm
it N

o. 43-00258-S,
A

pplication N
o. 040326-13) w

as issued on Septem
ber 02, 2004 to serve a 6.33-acre

parcel of residential developm
ent know

n as B
anyan B

ay Phase 1A
 and 1B

 w
ithin B

asin
A

, a tem
porary sales trailer facility in Phase 1A

, and construction of 4.95 acres of w
et

detention lakes and residential developm
ent on eight lots w

ithin Phase 1B
.

O
n A

ugust 10, 2005 Perm
it N

o. 43-00258-S, A
pplication N

o. 050412-15 w
as approved,

consisting of the conceptual m
odification of the previous C

onceptual Surface W
ater

M
anagem

ent Perm
it and the construction and operation authorization for the 33.56-acre

Phase 1 storm
 w

ater system
. Phase 1 storm

 w
ater system

 w
as certified by SFW

M
D

 on
06/20/08.

Phase 2C
 w

as previously approved by SFW
M

D
 under (Perm

it 43-00258-S, A
pplication

N
o. 070615-10). Please see

Appendix SFW
M

D
 Perm

it H
istory

for a copy of the approved
perm

it. The perm
it expired on A

ugust 28, 2012 and an extension w
as granted on A

ugust
22, 2016 (A

pplication N
o. 160712-13).

B
asin A

 - Perm
itted L

and U
ses

B
asin A

 - T
otal L

and U
se B

reakdow
n

B
uilding A

rea
3.0

B
uilding A

rea
4.22

Lake A
rea

3.4
Lake A

rea
4.19

Pavem
ent A

rea
5.0

Pavem
ent A

rea
2.54

Pervious A
rea

6.7
Pervious A

rea
7.14

W
etland A

rea
0.6

W
etland A

rea
0.60

O
ffsite SR

-76
 0.5

O
ffsite SR

-76
0.50

B
asin A

 Total =
19.2

B
asin A

 Total =
19.2
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B
asin A

 - Phase 1
B

asin A
 - Phase 2C

B
uilding A

rea
0.1

B
uilding A

rea
4.11

Lake A
rea

3.2
Lake A

rea
0.99

Pavem
ent A

rea
1.4

Pavem
ent A

rea
1.19

Pervious A
rea

1.1
Pervious A

rea
6.04

W
etland A

rea
0.0

W
etland A

rea
0.60

O
ffsite SR-76

0.50
O

ffsite SR-76
0.00

B
asin A

 Total =
6.26

B
asin A

 Total =
12.93

3.0
Surface W

ater M
anagem

ent System
 D

esign

3.1 
Proposed D

rainage and Peak D
ischarge R

ate
A

s previously defined (Perm
it N

o. 43-00258-S, A
pplication N

o. 030429-7), B
asin A

 lies
on the northeastern corner of the project adjacent to South River C

ondom
inium

s and SR
76. Included in this basin are 36 single-fam

ily hom
es and a clubhouse, Lakes A

1 and A
2

and W
etland 19. Storm

 w
ater runoff w

ill discharge to the northern w
etland slough

(W
etland 5) via a control structure in Lake A

2.

C
urve N

um
bers for each basin w

ere calculated using TR
-55 based off conditions in the

original geotechnical report. The curve num
bers can be found in

Appendix C
urve

N
um

bers. The Tim
e of C

oncentration for each basin w
as calculated using TR

-55 and can
be found in

Appendix Tim
e of C

oncentration. The rainfall events w
ere m

odeled using
Interconnected Chanel and Pond R

outing M
odel (IC

PR). D
etailed IC

PR
 inputs and

results can be found in
Appendix IC

PR Results.

Pursuant to SFW
M

D
 and M

artin County criteria, the allow
able peak discharge rate is

based on the pre-developm
ent runoff rates resulting from

 the 25-year 72-hour storm
 event

or previous agency action, or specific SFW
M

D
 basin criteria. A

ccording to the previous
agency action (Perm

it 43-00258-S, A
pplication N

o. 060823-16) B
asin A

 is perm
itted

3.97 cfs.

3.2 
W

ater Q
uality

The detained w
ater quality volum

e in the lakes com
plies w

ith M
artin C

ounty’s criteria of
4.5 tim

es the percent im
pervious for w

et detention. M
artin C

ounty requirem
ents are m

ore
stringent than SFW

M
D

’s criteria of the greater of 1” over the drainage basin area and 2.5
tim

es percent im
pervious. Please see the

Appendix W
ater Q

uality C
alculations for B

asin
A

 for detailed calculations by basin.

B
asin

T
reatm

ent M
ethod

V
ol. R

eq.
V

ol. Provided
A

W
et D

etention
2.7

ac-ft
3.1

ac-ft
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M
artin C

ounty requires a 14-day w
et season residence tim

e in w
et detention ponds in

order to qualify for w
ater quality. Please see

Appendix Perm
anent Pool Volum

e to see the
residence tim

e is m
et in each pond.

3.3 
C

ontrol Structures
The control structures for the w

et detention ponds w
ere designed to discharge to

surrounding w
etlands w

ith an ultim
ate discharge to the South Fork of the St. Lucie R

iver.
The top of the structures are set at the 25-year 72-hour storm

 event elevation w
ith

bleeders set at the w
ater control elevation for each lake. W

eir notches w
ere set at the

w
ater quality elevations. B

elow
 is a breakdow

n of the C
S-A

 w
hich w

as constructed
during Phase 1:

C
S-A

: Type “E” Inlet w
ith grate at 11.00’ N

A
V

D
, a 4.75” rectangular w

eir at invert
8.99’ N

A
V

D
, and a 4.5” bleeder at invert 8.04’ N

A
V

D
.

3.4 
Stage Storage
B

elow
 are the different design criteria for each basin. Please see

Appendix Stage Storage
for individual basin storage and

Appendix ICPR Results for detailed IC
PR

 results and
inputs:

 The 10-year 24-hour storm
 (6.8”) w

as used to set the proposed m
inim

um
 road crow

n.

B
asin

Peak Stage
M

in. R
oad C

row
n

A
9.86’

9.86’

The 25-year 72-hour storm
 (11.2”) w

as used to set the perim
eter berm

 and the allow
able

peak discharge.

B
asin

A
llow

able
D

ischarge
M

ethod of
D

eterm
ination

Peak D
ischarge

Peak Stage
(N

A
V

D
)

A
4.03 cfs

Previously Perm
itted

3.53 cfs
10.80’

The 100 year 72-hour storm
 (14”) w

ith zero discharge w
as used to set the m

inim
um

finished floor elevation.

B
asin

Peak Stage (N
A

V
D

)
Proposed M

in. FFE
(N

A
V

D
)

FE
M

A
 Elevation

A
11.23’

11.23’
n/a
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4.0
R

E
SU

L
TS A

N
D

 C
O

N
C

L
U

SIO
N

S

Phase 2C
 w

as previously approved by SFW
M

D
 under (Perm

it 43-00258-S, A
pplication

N
o. 070615-10) to have a land use of 3.0 ac of building, 3.4 ac of lake, 5.0 ac of

im
pervious area, 0.6 ac of w

etland and 6.70 ac of pervious area. The proposed Phase 2C
rem

oves 1.62 ac for the FD
O

T storm
w

ater pond and contains 4.22 ac for building, 3.2 ac
of lake, 2.54 ac of im

pervious area, 0.6 ac of w
etland and 7.14 ac of pervious area. W

ith
the change in land use, the pervious area is increased, the w

ater quality requirem
ents for

both SFW
M

D
 and M

artin C
ounty are m

et, and the storage requirem
ents are m

et in the
existing ponds in Phase 1. The drainage calculations, IC

PR
 m

odel, and construction plans
w

ere updated reflect the datum
 change from

 N
G

V
D

 to N
A

V
D

. The proposed design
m

eets or exceeds M
artin C

ounty requirem
ents and m

eets the SFW
M

D
 criteria from

 the
previously approved perm

it.
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1818 7
thAvenue N

orth
, Florida

33461
-6200

-6242

N
ovem

ber21, 2016

M
r. M

ichael D
eBock

M
arket Land M

anager
R

yan H
om

es
2005 Vista Parkw

ay, Suite 102
W

est Palm
 Beach, FL 33411

R
eference:

Surface Soil Survey R
eportfor Banyan Bay 

Kanner H
ighw

ay and SW
 Pom

eroy Street
Stuart, M

artin C
ounty, Florida

U
ES Project N

o.  0630.1600096
U

ES R
eport N

o.  14080

D
ear M

r. D
eBock:

U
niversal 

Engineering 
Sciences, 

Inc. 
(U

ES) 
has 

com
pleted 

a 
lim

ited
subsurface

soil 
assessm

entfor Banyan Bay
in Stuart,M

artin
C

ounty, Florida.
This letter contains the results of 

our 
review

 
and 

analysis 
of 

the 
N

atural 
R

esources 
C

onservation 
Service

(N
R

C
S) 

data
exploration for the of the approxim

ate 240 acre site.

From
 the N

R
C

S Soil Survey M
ap, found in the attachm

ents, about 220 acres or about 90 
percentof the total site is designated as sand, w

ith m
uck designated for the rem

aining
20 acres 

or about 10 percent of the total site area.  A m
ajority of the m

uck areas are in w
etland areas, as 

show
n on the supplied site plan, and in the southw

estern portion of the site w
here hom

es are to
be located.  The three m

uck types that identified in the soil survey include:1) O
keelanta m

uck;
2) W

ulfert and D
urbin m

ucks; and 3) Sam
sula m

uck.

Attached is a m
ap of the approxim

ate m
uck locations as it pertains to the site layout prepared 

by Lucido & Associates that w
as provided to

us.
This m

ap indicates the possible encounter of 
m

uck and other undesirable soils
in locations indicated by the N

R
C

S Soil Survey.
O

nce the 
roadw

ay areas are field staked and cleared for access, soil borings can be advanced to further 
define the subsurface soil profile

for developm
ent

areas.
Please see attachm

ents for further 
details.

Should
you have any questions please feel free to contact U

ES.

R
espectfully subm

itted,
U

niversal Engineering Sciences, Inc.
C

ertificate of Authorization N
o. 549

John A. G
entile Jr., E.I

Peter G
. R

ead, PE
StaffEngineer

R
egional M

anager

Attachm
ents:

N
R

C
S Soil M

ap, N
R

C
S M

ap Legend
Approxim

ate M
uck Location M

ap

LO
C

ATIO
N

S:
Atlanta, G

A
D

aytona B
each, FL

Fort M
yers, FL

Fort Pierce, FL
G

ainesville, FL
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Project N
o.:  0630.1600096 
R

eport N
o.: 13980   

C
2 

C
O

N
STR

AIN
TS AN

D
 R

ESTR
IC

TIO
N

S  
 W

AR
R

AN
TY 

 U
ES has prepared this report for our client for his exclusive use, in accordance w

ith generally 
accepted soil and foundation engineering practices, and m

akes no other w
arranty either 

expressed or im
plied as to the professional advice provided in the report. 

 U
N

AN
TIC

IPATED
 SO

IL C
O

N
D

ITIO
N

S 
 The analysis and recom

m
endations subm

itted in this report are based upon the data obtained 
from

 soil borings perform
ed at the locations indicated on the Boring Location Plan.  This report 

does not reflect any variations w
hich m

ay occur betw
een these borings. 

 The nature and extent of variations betw
een borings m

ay not becom
e know

n until excavation 
begins.  If variations appear, w

e m
ay have to re-evaluate our recom

m
endations after perform

ing 
on-site observations and noting the characteristics of any variations. 
 C

H
AN

G
ED

 C
O

N
D

ITIO
NS 

 W
e recom

m
end that the specifications for the project require that the contractor im

m
ediately 

notify U
niversal Engineering Sciences, as w

ell as the ow
ner, w

hen subsurface conditions are 
encountered that are different from

 those present in this report. 
 N

o claim
 by the contractor for any conditions differing from

 those anticipated in the plans, 
specifications, and those found in this report, should be allow

ed unless the contractor notifies 
the ow

ner and U
ES of such changed conditions.  Further, w

e recom
m

end that all foundation 
w

ork and site im
provem

ents be observed by a representative of U
ES to m

onitor field conditions 
and changes, to verify design assum

ptions and to evaluate and recom
m

end any appropriate 
m

odifications to this report. 
 M

ISIN
TER

PR
ETATIO

N
 O

F SO
IL EN

G
IN

EER
IN

G
 R

EPO
R

T 
 U

ES is responsible for the conclusions and opinions contained w
ithin this report based upon the 

data relating only to the specific project and location discussed herein.  If the conclusions or 
recom

m
endations based upon the data presented are m

ade by others, those conclusions or 
recom

m
endations are not the responsibility of U

ES. 
 C

H
AN

G
ED

 STR
U

C
TU

R
E O

R
 LO

C
ATIO

N
 

 This report w
as prepared in order to aid in the evaluation of this project and to assist the 

architect or engineer in the design of this project.  If any changes in the design or location of the 
structure as outlined in this report are planned, or if any structures are included or added that 
are not discussed in the report, the conclusions and recom

m
endations contained in this report 

shall not be considered valid unless the changes are review
ed and the conclusions m

odified or 
approved by U

ES. 



Project N
o.:  0630.1600096 
R

eport N
o.: 13980   

C
3 

U
SE O

F R
EPO

R
T B

Y B
ID

D
ER

S 
 Bidders w

ho are exam
ining the report prior to subm

ission of a bid are cautioned that this report 
w

as prepared as an aid to the designers of the project and it m
ay affect actual construction 

operations. Bidders are urged to m
ake their ow

n soil borings, test pits, test caissons or other 
investigations to determ

ine those conditions that m
ay affect construction operations.  U

ES 
cannot be responsible for any interpretations m

ade from
 this report or the attached boring logs 

w
ith regard to their adequacy in reflecting subsurface conditions w

hich w
ill affect construction 

operations. 
 STR

ATA C
H

AN
G

ES 
 Strata changes are indicated by a definite line on the boring logs w

hich accom
pany this report.  

H
ow

ever, the actual change in the ground m
ay be m

ore gradual.  W
here changes occur 

betw
een soil sam

ples, the location of the change m
ust necessarily be estim

ated using all 
available inform

ation and m
ay not be show

n at the exact depth. 
 O

B
SER

VATIO
N

S D
U

R
IN

G
 D

R
ILLIN

G
 

 Attem
pts are m

ade to detect and/or identify occurrences during drilling and sam
pling, such as:  

w
ater level, boulders, zones of lost circulation, relative ease or resistance to drilling progress, 

unusual sam
ple recovery, variation of driving resistance, obstructions, etc.; how

ever, lack of 
m

ention does not preclude their presence. 
 W

ATER
 LEVELS 

 W
ater level readings have been m

ade in the drill holes during drilling and they indicate norm
ally 

occurring conditions.  W
ater levels m

ay not have been stabilized at the last reading.  This data 
has been review

ed and interpretations m
ade in this report.  H

ow
ever, it m

ust be noted that 
fluctuations in the level of the groundw

ater m
ay occur due to variations in rainfall, tem

perature, 
tides, and other factors not evident at the tim

e m
easurem

ents w
ere m

ade and reported.  Since 
the probability of such variations is anticipated, design draw

ings and specifications should 
accom

m
odate 

such 
possibilities 

and 
construction 

planning 
should 

be 
based 

upon 
such 

assum
ptions of variations. 

 LO
C

ATIO
N

 O
F B

UR
IED O

B
JEC

TS 
 All users of this report are cautioned that there w

as no requirem
ent for U

ES to attem
pt to locate 

any m
an-m

ade buried objects during the course of this exploration and that no attem
pt w

as 
m

ade by U
ES to locate any such buried objects.  U

ES cannot be responsible for any buried 
m

an-m
ade objects w

hich are subsequently encountered during construction that are not 
discussed w

ithin the text of this report. 
 TIM

E 
 This report reflects the soil conditions at the tim

e of investigation.  If the report is not used in a 
reasonable am

ount of tim
e, significant changes to the site m

ay occur and additional review
s 

m
ay be required. 
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U
niversal Engineering Sciences, Inc. 

G
EN

ER
AL CO

NDITIO
NS 

 SECTIO
N 1:  RESPO

NSIBILITIES 
1.1 

U
niversal E

ngineering S
ciences, Inc., (“U

ES
”), has the responsibility for providing the services described under the Scope of Services section. The 

w
ork is to be perform

ed according to accepted standards of care and is to be com
pleted in a tim

ely m
anner. The term

 "U
ES" as used herein 

includes all of U
niversal E

ngineering Sciences, Inc's agents, em
ployees, professional staff, and subcontractors. 

1.2 
The C

lient or a duly authorized representative is responsible for providing U
ES

 w
ith a clear understanding of the project nature and scope.  The 

C
lient shall supply U

ES w
ith sufficient and adequate inform

ation, including, but not lim
ited to, m

aps, site plans, reports, surveys and designs, to 
allow

 U
ES to properly com

plete the specified services. The C
lient shall also com

m
unicate changes in the nature and scope of the project as soon 

as possible during perform
ance of the w

ork so that the changes can be incorporated into the w
ork product. 

1.3 
The C

lient acknow
ledges that U

ES
’s responsibilities in providing the services described under the S

cope of S
ervices section is lim

ited to those 
services described therein, and the C

lient hereby assum
es any collateral or affiliated duties necessitated by or for those services. Such duties m

ay 
include, but are not lim

ited to, reporting requirem
ents im

posed by any third party such as federal, state, or local entities, the provision of any 
required notices to any third party, or the securing of necessary perm

its or perm
issions from

 any third parties required for U
ES

’s provision of the 
services so described, unless otherw

ise agreed upon by both parties. 
1.4 

U
niversal w

ill not be responsible for scheduling our services and w
ill not be responsible for tests or inspections that are not perform

ed due to a 
failure to schedule our services on the project or any resulting dam

ages. 

1.5 
PU

R
SU

AN
T TO

 FLO
R

ID
A STATU

TES §558.0035, AN
Y IN

D
IVID

U
AL EM

PLO
YEE O

R
 

AG
EN

T O
F U

ES M
AY N

O
T B

E H
ELD

 IN
D

IVID
U

ALLY LIAB
LE FO

R
 N

EG
LIG

EN
C

E.  
  SECTIO

N 2:  STAND
ARD O

F C
ARE

 
2.1 

Services perform
ed by U

ES under this Agreem
ent w

ill be conducted in a m
anner consistent w

ith the level of care and skill ordinarily exercised by 
m

em
bers of U

ES's profession practicing contem
poraneously under sim

ilar conditions in the locality of the project.  N
o other w

arranty, express or 
im

plied, is m
ade. 

2.2 
The C

lient recognizes that subsurface conditions m
ay vary from

 those observed at locations w
here borings, surveys, or other explorations are 

m
ade, and that site conditions m

ay change w
ith tim

e.  D
ata, interpretations, and recom

m
endations by U

ES w
ill be based solely on inform

ation 
available to U

ES at the tim
e of service.  U

ES is responsible for those data, interpretations, and recom
m

endations, but w
ill not be responsible for 

other parties’ interpretations or use of the inform
ation developed. 

2.3 
Execution of this docum

ent by U
ES

 is not a representation that U
ES

 has visited the site, becom
e generally fam

iliar w
ith local conditions under 

w
hich the services are to be perform

ed, or correlated personal observations w
ith the requirem

ents of the Scope of Services. It is the C
lient’s 

responsibility to provide U
ES w

ith all inform
ation necessary for U

ES to provide the services described under the Scope of Services, and the C
lient 

assum
es all liability for inform

ation not provided to U
ES that m

ay affect the quality or sufficiency of the services so described. 
2.4 

Should U
ES be retained to provide threshold inspection services under Florida Statutes §553.79, C

lient acknow
ledges that U

E
S’s services 

thereunder do not constitute a guarantee that the construction in question has been properly designed or constructed, and U
E

S
’s services do not 

replace any of the obligations or liabilities associated w
ith any architect, contractor, or structural engineer. Therefore it is explicitly agreed that the 

C
lient w

ill not hold U
ES responsible for the proper perform

ance of service by any architect, contractor, structural engineer or any other entity 
associated w

ith the project. 
 SECTIO

N 3:  SITE ACCESS AND
 SITE CO

NDITIO
NS  

3.1 
C

lient w
ill grant or obtain free access to the site for all equipm

ent and personnel necessary for U
ES to perform

 the w
ork set forth in this Agreem

ent.  
The C

lient w
ill notify any and all possessors of the project site that C

lient has granted U
ES free access to the site.  U

ES w
ill take reasonable 

precautions to m
inim

ize dam
age to the site, but it is understood by C

lient that, in the norm
al course of w

ork, som
e dam

age m
ay occur, and the 

correction of such dam
age is not part of this Agreem

ent unless so specified in the Proposal. 
3.2 

The C
lient is responsible for the accuracy of locations for all subterranean structures and utilities.  U

ES w
ill take reasonable precautions to avoid 

know
n subterranean structures, and the C

lient w
aives any claim

 against U
ES, and agrees to defend, indem

nify, and hold U
ES harm

less from
 any 

claim
 or liability for injury or loss, including costs of defense, arising from

 dam
age done to subterranean structures and utilities not identified or 

accurately located.  In addition, C
lient agrees to com

pensate U
ES for any tim

e spent or expenses incurred by U
ES in defense of any such claim

 
w

ith com
pensation to be based upon U

ES's prevailing fee schedule and expense reim
bursem

ent policy. 
 SECTIO

N 4:  SAM
PLE O

W
NERSHIP AND DISPO

SAL  
4.1 

Soil or w
ater sam

ples obtained from
 the project during perform

ance of the w
ork shall rem

ain the property of the C
lient. 

4.2 
U

ES w
ill dispose of or return to C

lient all rem
aining soils and rock sam

ples 60 days after subm
ission of report covering those sam

ples.  Further 
storage or transfer of sam

ples can be m
ade at C

lient's expense upon C
lient's prior w

ritten request. 
4.3 

Sam
ples w

hich are contam
inated by petroleum

 products or other chem
ical w

aste w
ill be returned to C

lient for treatm
ent or disposal, consistent w

ith 
all appropriate federal, state, or local regulations. 

 SECTIO
N 5:  BILLING

 AND PAYM
ENT  

5.1 
U

ES w
ill subm

it invoices to C
lient m

onthly or upon com
pletion of services.  Invoices w

ill show
 charges for different personnel and expense 

classifications. 
5.2 

Paym
ent is due 30 days after presentation of invoice and is past due 31 days from

 invoice date.  C
lient agrees to pay a finance charge of one and 

one-half percent (1 ½
 %

) per m
onth, or the m

axim
um

 rate allow
ed by law

, on past due accounts. 
5.3 

If U
ES incurs any expenses to collect overdue billings on invoices, the sum

s paid by U
ES for reasonable attorneys' fees, court costs, U

ES's tim
e, 

U
ES's expenses, and interest w

ill be due and ow
ing by the C

lient. 
 SECTIO

N 6:  O
W

NERSHIP AND USE O
F DO

CUM
ENTS  

6.1 
All reports, boring logs, field data, field notes, laboratory test data, calculations, estim

ates, and other docum
ents prepared by U

ES, as instrum
ents 

of service, shall rem
ain the property of U

ES. 
6.2 

C
lient agrees that all reports and other w

ork furnished to the C
lient or his agents, w

hich are not paid for, w
ill be returned upon dem

and and w
ill not 

be used by the C
lient for any purpose. 

6.3 
U

ES w
ill retain all pertinent records relating to the services perform

ed for a period of five years follow
ing subm

ission of the report, during w
hich 

period the records w
ill be m

ade available to the C
lient at all reasonable tim

es. 
6.4 

All reports, boring logs, field data, field notes, laboratory test data, calculations, estim
ates, and other docum

ents prepared by U
ES, are prepared 

for the sole and exclusive use of C
lient, and m

ay not be given to any other party or used or relied upon by any such party w
ithout the express 

w
ritten consent of U

ES. 
 

 



 SECTIO
N 7:  DISCO

VERY O
F UN

AN
TICIPATED H

AZARDO
US M

ATERIALS  
7.1 

C
lient w

arrants that a reasonable effort has been m
ade to inform

 U
ES of know

n or suspected hazardous m
aterials on or near the project site. 

7.2 
U

nder this agreem
ent, the term

 hazardous m
aterials include hazardous m

aterials (40 C
FR

 172.01), hazardous w
astes (40 C

FR
 261.2), hazardous 

substances (40 C
FR

 300.6), petroleum
 products, polychlorinated biphenyls, and asbestos. 

7.3 
H

azardous m
aterials m

ay exist at a site w
here there is no reason to believe they could or should be present.  U

ES and C
lient agree that the 

discovery of unanticipated hazardous m
aterials constitutes a changed condition m

andating a renegotiation of the scope of w
ork.  U

ES and C
lient 

also agree that the discovery of unanticipated hazardous m
aterials m

ay m
ake it necessary for U

ES to take im
m

ediate m
easures to protect health 

and safety.  C
lient agrees to com

pensate U
ES for any equipm

ent decontam
ination or other costs incident to the discovery of unanticipated 

hazardous w
aste. 

7.4 
U

ES agrees to notify C
lient w

hen unanticipated hazardous m
aterials or suspected hazardous m

aterials are encountered.  C
lient agrees to m

ake 
any disclosures required by law

 to the appropriate governing agencies.  C
lient also agrees to hold U

ES harm
less for any and all consequences of 

disclosures m
ade by U

ES w
hich are required by governing law

.  In the event the project site is not ow
ned by C

lient, C
lient recognizes that it is the 

C
lient's responsibility to inform

 the property ow
ner of the discovery of unanticipated hazardous m

aterials or suspected hazardous m
aterials. 

7.5 
N

otw
ithstanding any other provision of the Agreem

ent, C
lient w

aives any claim
 against U

ES, and to the m
axim

um
 extent perm

itted by law
, agrees 

to defend, indem
nify, and save U

ES harm
less from

 any claim
, liability, and/or defense costs for injury or loss arising from

 U
ES's discovery of 

unanticipated hazardous m
aterials or suspected hazardous m

aterials including any costs created by delay of the project and any cost associated 
w

ith possible reduction of the property's value.  C
lient w

ill be responsible for ultim
ate disposal of any sam

ples secured by U
ES w

hich are found to 
be contam

inated. 
 SECTIO

N 8:  RISK ALLO
C

ATIO
N   

8.1 
C

lient agrees that U
ES's liability for any dam

age on account of any breach of contract, error, om
ission or other professional negligence w

ill be 
lim

ited to a sum
 not to exceed $50,000 or U

E
S

’s fee, w
hichever is greater.  If C

lient prefers to have higher lim
its on contractual or professional 

liability, U
ES agrees to increase the lim

its up to a m
axim

um
 of $1,000,000.00 upon C

lient’s w
ritten request at the tim

e of accepting our proposal 
provided that C

lient agrees to pay an additional consideration of four percent of the total fee, or $400.00, w
hichever is greater.  The additional 

charge for the higher liability lim
its is because of the greater risk assum

ed and is not strictly a charge for additional professional liability insurance. 
   SECTIO

N 9:  INSUR
ANCE

 
9.1 

U
ES represents and w

arrants that it and its agents, staff and consultants em
ployed by it, is and are protected by w

orker's com
pensation insurance 

and that U
ES has such coverage under public liability and property dam

age insurance policies w
hich U

ES deem
s to be adequate.  C

ertificates for 
all such policies of insurance shall be provided to C

lient upon request in w
riting.  W

ithin the lim
its and conditions of such insurance, U

ES agrees to 
indem

nify and save C
lient harm

less from
 and against loss, dam

age, or liability arising from
 negligent acts by U

ES, its agents, staff, and consultants 
em

ployed by it.  U
ES shall not be responsible for any loss, dam

age or liability beyond the am
ounts, lim

its, and conditions of such insurance or the 
lim

its described in Section 8, w
hichever is less.  The C

lient agrees to defend, indem
nify and save U

ES harm
less for loss, dam

age or liability arising 
from

 acts by C
lient, C

lient's agent, staff, and other U
ESs em

ployed by C
lient. 

 SECTIO
N 10:  DISPUTE RESO

LUTIO
N

 
10.1 

All claim
s, disputes, and other m

atters in controversy betw
een U

ES and C
lient arising out of or in any w

ay related to this Agreem
ent w

ill be 
subm

itted to alternative dispute resolution (AD
R

) such as m
ediation or arbitration, before and as a condition precedent to other rem

edies provided 
by law

, including the com
m

encem
ent of litigation. 

10.2 
If a dispute arises related to the services provided under this Agreem

ent and that dispute requires litigation instead of AD
R

 as provided above, 
then: 
(a) 

the claim
 w

ill be brought and tried in judicial jurisdiction of the court of the county w
here U

ES's principal place of business is located and 
C

lient w
aives the right to rem

ove the action to any other county or judicial jurisdiction, and 
(b) 

The prevailing party w
ill be entitled to recovery of all reasonable costs incurred, including staff tim

e, court costs, attorneys’ fees, and 
other claim

 related expenses. 
 SECTIO

N 11:  TERM
IN

ATIO
N

 
11.1 

This agreem
ent m

ay be term
inated by either party upon seven (7) days w

ritten notice in the event of substantial failure by the other party to 
perform

 in accordance w
ith the term

s hereof.  Such term
ination shall not be effective if that substantial failure has been rem

edied before expiration 
of the period specified in the w

ritten notice.  In the event of term
ination, U

ES shall be paid for services perform
ed to the term

ination notice date 
plus reasonable term

ination expenses. 
11.2 

In the event of term
ination, or suspension for m

ore than three (3) m
onths, prior to com

pletion of all reports contem
plated by the Agreem

ent, U
ES 

m
ay com

plete such analyses and records as are necessary to com
plete its files and m

ay also com
plete a report on the services perform

ed to the 
date of notice of term

ination or suspension.  The expense of term
ination or suspension shall include all direct costs of U

ES in com
pleting such 

analyses, records and reports. 
 SECTIO

N 12:  ASSIG
NS  

12.1 
N

either the C
lient nor U

ES m
ay delegate, assign, sublet or transfer their duties or interest in this Agreem

ent w
ithout the w

ritten consent of the other 
party. 

 SECTIO
N 13.  G

O
VERNING

 LAW
 AND SURVIVAL  

13.1         The law
s of the State of Florida w

ill govern the validity of these Term
s, their interpretation and perform

ance. 
13.2 

If any of the provisions contained in this Agreem
ent are held illegal, invalid, or unenforceable, the enforceability of the rem

aining provisions w
ill not 

be im
paired.  Lim

itations of liability and indem
nities w

ill survive term
ination of this Agreem

ent for any cause. 
 

SECTIO
N 14.  INTEG

R
ATIO

N CLAU
SE  

14.1        This Agreem
ent represents and contains the entire and only agreem

ent and understanding am
ong the parties w

ith respect to the subject m
atter of 

this Agreem
ent, and supersedes any and all prior and contem

poraneous oral and w
ritten agreem

ents, understandings, representations, 
inducem

ents, prom
ises, w

arranties, and conditions am
ong the parties.  N

o agreem
ent, understanding, representation, inducem

ent, prom
ise, 

w
arranty, or condition of any kind w

ith respect to the subject m
atter of this Agreem

ent shall be relied upon by the parties unless expressly 
incorporated herein.   

14.2 
This Agreem

ent m
ay not be am

ended or m
odified except by an agreem

ent in w
riting signed by the party against w

hom
 the enforcem

ent of any 
m

odification or am
endm

ent is sought.  
  R

ev. 06/10/2015 
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1.0 IN
TR

O
D

U
C

TIO
N

1.1 G
EN

ER
AL

This report contains the results of the additional
subsurface exploration conducted for 

Phase 1 of the proposed residential developm
ent in Stuart,M

artin
C

ounty,Florida.Please 
note, this is a prelim

inary report only, based upon lim
ited exploration to answ

er specific 
questions posed by you. This report has not been prepared to m

eet the needs of design 
professional, contractors, or any other parties, and the use of this report by them

 w
ithout the 

guidance of U
ES m

ay lead to erroneous assum
ptions, faulty conclusions and other 

problem
s. This report includes the follow

ing sections:

SC
O

PE O
F SER

VIC
ES -D

efines w
hat services w

ere com
pleted

FIN
D

IN
G

S -D
escribes w

hat w
as encountered

R
EC

O
M

M
EN

D
ATIO

N
S -D

escribes w
hat w

e encourage you to do
LIM

ITATIO
N

S -D
escribes the restrictions inherent in this report

SU
M

M
AR

Y -R
eview

s the m
aterial in this report

APPEN
D

IC
ES -Presents support m

aterials referenced in this report.

1.2 PR
O

JEC
T D

ESC
R

IPTIO
N

W
e understand that this project w

ill include the construction of
residential com

m
unity 

consisting of one hundred eighty-five (185)single-fam
ily

lots,tw
enty-four (24)tw

in villas (48 
units),three

(3), 3-story m
ultifam

ily buildings (72 units), boat ram
p, dock facilities, and site

am
enities located at Kanner H

ighw
ay and SW

 Pom
eroy Street in Stuart,

M
artin

C
ounty, 

Florida.
A Site Location M

ap
is included as Page A-1 in Appendix A.O

ur understanding of 
the proposed construction w

as based on review
 of overall site plan provided by R

yan 
H

om
es.The

site plan show
ed

the property boundary lim
its, adjacent roadw

ays, and layout 
of the proposed

single-fam
ily residentialbuildings, and drivew

ays.

W
e anticipate the planned buildings w

ill be
com

prised of concrete block and w
ood

fram
e 

construction. W
e

w
ere provided w

ith a site plan w
hich depicts the layout of the proposed 

developm
ent. W

e used this inform
ation in preparing this exploration.

Specific structural loading inform
ation w

as not available at the tim
e this report w

as 
prepared. W

e have
assum

ed that the colum
n and w

all loads w
ill not exceed 100 kips and 5

kips per linear foot, respectively.  The
proposed site layout is show

n on the Boring
Location 

Plan, Page B-1 in Appendix B.

W
e anticipate the proposed buildings

to
be supported by either

shallow
 foundations

or 
thickened edge m

onolithic slabs and
that 2

feet of fill w
ill be placed across the existing 

ground surface to achieve planned subgrade elevations at the site.
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O
ur prelim

inary recom
m

endations are based upon the above considerations.  If any of this 
inform

ation 
is 

incorrect, 
or 

if 
you 

anticipate 
any 

changes, 
please 

inform
 

U
niversal 

Engineering Sciences so that w
e m

ay review
 our recom

m
endations.

2.0 SC
O

PE O
F SER

VIC
ES

2.1 PU
R

PO
SE

The purposes of this prelim
inary geotechnical exploration w

ere:

to explore and evaluate the
shallow

subsurface conditions at the site on a lim
ited 

basis for conceptual planning and prelim
inary design; and 

to provide prelim
inary geotechnical engineering recom

m
endations for groundw

ater 
considerations, foundation design,and site preparation.

This report presents an
evaluation of site conditions on the basis of traditional geotechnical 

procedures for site characterization.
The recovered sam

ples w
ere not exam

ined, either 
visually or analytically, for chem

ical com
position or environm

ental hazards.  U
ES w

ould be 
pleased to perform

 these services, if you desire.

2.2 FIELD
 EXPLO

R
ATIO

N

The subsurface conditions at the site
for the Phase 1 portion w

as
explored w

ith a total of 
fifteen

(15) Standard Penetration Test (SPT) borings designated as B-16 through
B-15

drilled to
a

depth of 15
feet below

 existing grade and a total of six (6) auger borings 
designated as AB-1 through AB-6 drilled to a depth of 15

feet below
 existing grade.

The 
approxim

ate locations of the soil borings
are presented in Appendix B. Boring Location 

Plan.

O
ur drilling crew

 located the borings based upon estim
ated distances and relationships to 

obvious landm
arks. C

onsider the indicated locations and depths to be approxim
ate. 

The SPT borings w
ere advanced to

their respective term
ination depths using the rotary 

w
ash m

ethod;sam
ples w

ere collected w
hile perform

ing the SPT at regular intervals.  W
e 

com
pleted the SPT in general accordance w

ith ASTM
D

-1586 guidelines,
w

ith continuous 
sam

pling from
 0

to 10 feet, and
then at 5-foot sam

pling interval.
The SPT test consists of 

driving a standard split-barrel sam
pler (split-spoon) into the subsurface using a 140-pound 

ham
m

er free-falling 30 inches. The num
ber of ham

m
er blow

s required to drive the sam
pler 

12 inches, after first seating it 6 inches, is designated the penetration resistance, or SPT-N
value. This value is used as an index to soil strength and consistency.
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Soil sam
ples collected during the SPT w

ere placed in clean sam
ple containers and 

transported to our laboratory w
here they w

ere visually classified by a m
em

ber of our 
geotechnical engineering staff in accordance w

ith ASTM
 D

-2488.  These soil sam
ples w

ill 
be held in our laboratory for your inspection for 90

days, after w
hich tim

e they w
ill

be
discarded unless w

e are otherw
ise notified.  

2.3 LAB
O

R
ATO

R
Y TESTIN

G

The soil sam
ples recovered from

 the soil test borings w
ere returned to the laboratory w

here 
a m

em
ber of our geotechnical staff visually classified them

, review
ed the field descriptions, 

and selected representative sam
ples for laboratory tests.

Tests w
ere perform

ed to aid in classifying the soils and to help evaluate the general 
engineering characteristics of the site soils.The tests perform

ed included a total of three (3)
N

o. 200 w
ash analyses,

and
three (3) m

oisture content tests.
See Appendix B:  Boring 

Logs, Key to Boring Logs, for further data and explanations.

3.0 FIN
D

IN
G

S

3.1 SO
IL SU

R
VEY

At the tim
e of exploration, the

site w
as cleared vacant parcel of land.Based on the 1981

Soil Survey for M
artin

C
ounty, Florida, as prepared by the U

S D
epartm

ent of Agriculture, 
N

atural R
esources C

onservation Service (N
R

C
S), the predom

inant soil type at the site are 
identified as W

aveland sand and Sam
sula m

uck. The
published general description of these

soils
w

ith 
depth, 

range 
of 

perm
eability 

characteristics, 
and

range 
of 

seasonal 
high 

groundw
ater levels, are presented in Table 1 below

. The Soil Survey M
ap for the site is 

included in Appendix A.
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TAB
LE 1

Sum
m

ary of N
R

C
S Soil Survey Inform

ation

Soil Type
C

onstituents
H

ydrologic
G

roup
N

atural
D

rainage
Soil Perm

eability 
(Inches/H

r)

Seasonal H
igh 

W
ater Table

(D
epth in Feet)

W
aveland (4)

0
–

18”
18’’ –

43”
43’’ –

91’’

91’’ –
99’’

Sand
Sand, fine sand 
Sand, fine 
sand, loam

y 
sand
Sand, fine 
sand, loam

y 
fine sand

B/D
Poorly D

rained

0
–

18”
18’’ –

43”
43’’ –

91’’

91’’ –
99’’

>6.0 
>6.0
<0.2

2.0 –
20.0

0
–

1.0

Sam
sula m

uck (73)
0’’ –

34”
34’’ –

65’’
m

uck 
Sand, fine 
sand, loam

y 
sand

A/D
Very Poorly 

D
rained

0’’ –
34”

34’’ –
65’’

6
–

20
6

–
20

+2
–

1.0

3.2 SU
B

SU
R

FAC
E C

O
N

D
ITIO

N
S

The results of our field exploration, together w
ith pertinent inform

ation
obtained from

 the 
SPT

borings, such as soil profiles, penetration resistance and
groundw

ater levels are show
n 

on the boring logs included in Appendix B.  The Key to Boring Logs is also included in 
Appendix

B.  The stratification lines show
n on the boring logs represent the approxim

ate 
boundaries betw

een soil types, and m
ay not depict exact subsurface soil conditions. The 

actual soil boundaries m
ay be m

ore transitional than depicted.  A generalized profile of the 
soils found

at our boring locations is presented in Table 2.
The

soil profile w
as

prepared 
from

 field logs after the recovered soil sam
ples w

ere visually classified
by a m

em
ber of our 

geotechnical staff.

TAB
LE 2: G

EN
ER

AL SO
IL PR

O
FILE

Typical 
D

epths
B

elow
 G

rade 
(feet)

Soil D
escription

0
–

8
Loose to dense, light gray to brow

n
sand

w
ith trace roots, sand w

ith clayey 
sand lenses, clayey sand [SP, SC

] 

8
–

15*
Loose to m

edium
 dense, light brow

n to dark brow
n sand, w

eakly cem
ented 

sand, silty sand, clayey sand [SP, SM
, SC

]
* Boring Term

ination
depth
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G
roundw

ater w
as m

easured
at approxim

ately 3 to 5.5
feetbelow

 the existing land surface 
in the test borings. The difference in groundw

ater levels can m
ost likely be attributed to the 

difference in ground surface elevations.

4.0
PR

ELIM
IN

AR
Y R

EC
O

M
M

EN
D

A
TIO

N
S

4.1 G
EN

ER
AL

The follow
ing prelim

inary recom
m

endations are m
ade based upon a review

 of the attached 
soil test data, our stated understanding of the proposed construction, and experience w

ith 
sim

ilar projects and subsurface conditions. W
hen the grading and site plans are form

alized, 
w

e recom
m

end you to contact our office to review
 these item

s and propose a final 
geotechnical scope of exploration. Final recom

m
endations regarding the bearing capacity, 

settlem
ents, and foundation design m

ust be m
ade after com

pletion of a final geotechnical 
exploration program

. 

In this section of the report, prelim
inary recom

m
endations are presented for groundw

ater 
considerations, building foundations, pavem

ent design, and site preparation.

4.2 G
R

O
U

N
D

W
ATER

 C
O

N
SID

ER
ATIO

N
S

The groundw
ater table w

ill fluctuate seasonally depending upon local rainfall.  The rainy 
season in South Florida is norm

ally betw
een M

ay and O
ctober. Based upon the test boring 

data, a reasonable estim
ate for the seasonal high groundw

ater table is approxim
ately 2 to 

4.5
feetbelow

 existing grade.  The existing and estim
ated seasonal high groundw

ater table 
at each location appears on the boring logs in Appendix B.  

N
ote that our estim

ate of seasonal high groundw
ater level is based on lim

ited data and 
does not provide any assurance that groundw

ater levels w
ill not exceed the estim

ated level 
during any given year in the future.  If the rainfall intensity and duration or total rainfall 
quantities exceed those norm

ally anticipated, then groundw
ater levels w

ill likely exceed the 
seasonal high estim

ate.

The estim
ate of seasonal high groundw

ater level is m
ade for the site at the present tim

e.  
Future developm

ent of adjoining or nearby properties and developm
ent on a regional scale 

m
ay affect the local seasonal high groundw

ater table.  U
niversal m

akes no w
arranty on the 

estim
ate of the seasonal high groundw

ater table. 

U
ES recom

m
ends that all foundation and pavem

ent design incorporate assum
ption of the 

seasonal high groundw
ater condition.  W

e recom
m

end that positive drainage be established 
and m

aintained on the site during construction.  U
ES further recom

m
ends that perm

anent 
m

easures be im
plem

ented to m
aintain positive drainage throughout the life of the project.
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4.3 B
U

ILD
IN

G
 FO

U
N

DA
TIO

N
S

4.3.1 SH
ALLO

W
 FO

U
N

D
ATIO

N
S

After successful com
pletion of the site preparation procedures,The anticipated buildings

w
ill 

m
ost likely be able to be supported on shallow

 foundations
or thickened edge m

onolithic 
slab

to exert a m
axim

um
 allow

able net soil bearing pressure of
2,500 pounds per square 

foot(psf).  N
et bearing pressure is defined as the soil bearing pressure at the foundation 

bearing level in excess of the natural overburden pressure at that level.

Shallow
 foundations should be em

bedded at least 18 inches below
 low

est adjacent grade 
(finished surrounding grade, for exam

ple).  Further, m
aintain m

inim
um

 foundation w
idths of 

18 and 24 inches for strip and square footings, respectively, even though the m
axim

um
 

allow
able soil bearing pressure m

ay not be developed in all cases.  W
e estim

ate the 
foundations w

ill have a m
inim

um
 factor of safety of tw

o against bearing capacity failure.

Post-construction settlem
ents of the structure w

ill be influenced by several interrelated 
factors, including: (1) strength and com

pressibility characteristics of the
subsurface; (2) 

footing size, bearing level, applied loads, and resulting bearing pressures beneath the 
foundations; and (3) site preparation and earthw

ork construction techniques used by the 
contractor. O

ur settlem
ent estim

ates for the structure are based on the use of site 
preparation/earthw

ork construction techniques as recom
m

ended above and in Section 4.5 
of this report.  Any deviation from

 these recom
m

endations could result in an increase in the 
estim

ated post-construction settlem
ents of the structure.

Assum
ing all soils are properly prepared and using the recom

m
ended m

axim
um

 bearing 
pressure, 

m
axim

um
 

structural 
loads 

and 
the 

field 
data 

(w
hich 

w
ere 

correlated 
to 

geotechnical strength and com
pressibility characteristics of the subsurface soils), w

e 
estim

ate that total post construction settlem
ents of the structure w

ill be 1 inch or less.

D
ifferential settlem

ents result from
 differences in applied bearing pressures and variations 

in the com
pressibility characteristics of the subsurface soils.

If the recom
m

ended site 
preparation and earthw

ork construction techniques outlined above and in Section 4.5 are 
follow

ed, differential settlem
ents of ½

inch or less should be anticipated.

4.3.2 STAN
D

AR
D

 FLO
O

R
 SLAB

For floor slabs, w
e recom

m
end using a standard concrete slab-on-grade, reinforced w

ith 
w

elded 
w

ire 
m

esh 
to 

control 
cracking. 

N
orm

al 
w

eight 
concrete 

having 
a 

28-day 
com

pressive strength (f’c) of at least 3,000 pounds per square inch (psi) should be used.  A 
m

odulus of subgrade reaction of 150 pounds per cubic inch (pci) can be used for design, 
assum

ing the slab is supported on com
pacted structural fill or com

pacted existing subgrade 
soils and should be structurally isolated from

 other foundation elem
ents or adequately 

reinforced to prevent distress due to differential m
ovem

ents.
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4.3.3 FLO
O

R
 SLAB M

O
ISTU

R
E C

O
N

TR
O

L

The Florida Building C
ode

requires the use of a vapor barrier beneath the floor slab to 
control m

oisture.  W
e recom

m
end using a m

inim
um

 10-m
il, rolled plastic (Visqueen) vapor 

barrier betw
een the bottom

 of the floor slab and the top of the subgrade.  This w
ill help to 

m
inim

ize floor dam
pness and m

oisture intrusion into the structure through the slab.  C
are 

should be exercised during construction to prevent tearing or punching of the vapor barrier 
prior to slab placem

ent.  Any tears m
ust be repaired im

m
ediately.

4.4 PAVEM
EN

TS

4.4.1 G
EN

ER
AL

U
ES recom

m
ends using a flexible pavem

ent section on this project in areas w
here light 

autos, pickup trucks and sm
aller delivery vehicles w

ill travel.  Flexible pavem
ents com

bine 
the strength and durability of several layer com

ponents to produce an appropriate and cost-
effective com

bination of available m
aterials.  

4.4.2
FLEXIB

LE PAVEM
EN

TS

For prelim
inary pavem

ent designs, w
e

recom
m

end that a three-layer pavem
ent section 

consisting of stabilized
subgrade, base course, and surface course, placed on top of 

existing subgrade or a com
pacted structural fill be used.  Because traffic loadings are 

com
m

only unavailable, w
e have generalized our pavem

ent design into groups. 
The group 

descriptions and the recom
m

ended com
ponent thicknesses are presented in Table 3:

Pavem
ent C

om
ponent R

ecom
m

endations.
The structural num

bers in Table 3
are based on 

a structural num
ber analysis w

ith the stated estim
ated daily traffic volum

e for
a 15-year 

placem
ent design life.  For loading conditions greater

than those presented in Table 3, a 
pavem

ent design should be m
ade for the projected traffic data.

TAB
LE 3: PAVEM

EN
T C

O
M

PO
N

EN
T R

EC
O

M
M

EN
D

A
TIO

N
S

Traffic G
roup

Structural
N

um
ber

C
om

ponent Thickness (inches)

Stabilized
Subgrade

Lim
erock

B
ase

Asphalt
C

ourse
Parking lots -light duty

2.6
10

6
1.5

Parking lots -light duty:
Auto parking areas; over eighty cars; light panel and pickup 
trucks; and suitable for the internal roadw

ays for this project.
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4.4.3 STAB
ILIZED

SU
B

G
R

AD
E

W
e

recom
m

end 
that 

subgrade 
m

aterials 
be 

com
pacted 

in 
place 

according 
to 

the 
requirem

ents in the "Site Preparation" section
of this report.  The stabilized

subgrade should 
be com

pacted to at least 98 percent of the m
odified Proctor m

axim
um

 dry density 
[Am

erican Association of State H
ighw

ay and
Transportation O

fficials
(AASH

TO
)T-180].

The stabilized
subgrade can be im

ported m
aterial or a blend of on-site soils and im

ported 
m

aterials.  If a blend is proposed, w
e recom

m
end that the contractor perform

 a m
ix design 

to find the optim
um

 m
ix proportions.

4.4.4
B

ASE C
O

U
R

SE

U
ES recom

m
ends the base course be either lim

erock or crushed concrete. Lim
erock or 

crushed concrete should have a m
inim

um
 LBR

 of 100 percent.  Place lim
erock in m

axim
um

 
6-inch lifts and com

pact each lift to a m
inim

um
 density of 98 percent of the m

odified Proctor 
m

axim
um

 dry density (AASH
TO

 T-180). The base course can also be a crushed concrete 
m

aterial supplied by an FD
O

T approved plant w
ith quality control procedures and should 

have an average LBR
 value of not less than 100. The gradation for crushed concrete should 

m
eet the current requirem

ents for graded aggregate base per Section 204, FD
O

T “Standard 
Specifications forR

oadw
ay and Bridge C

onstruction”(SSR
BC

).Perform
 com

pliance testing 
for either lim

erock or crushed concrete at a frequency of one test per 10,000 square feet, or 
at a m

inim
um

 of tw
o test locations, w

hichever is greater.

4.4.5
SU

R
FAC

E C
O

U
R

SE

In light duty areas w
here there is occasional truck traffic, but prim

arily passenger cars, w
e 

recom
m

end using an asphaltic concrete, FD
O

T Type S-III or equivalent, w
hich has a 

stability of 1,200 pounds.  The asphaltic concrete course can be applied in a tw
o, 1-inch 

lifts.

Asphaltic concrete m
ixes should be a current FD

O
T approved design for the m

aterials 
actually used.  Sam

ples of the m
aterials delivered to the project should be tested to verify 

that the aggregate gradation and asphalt content satisfies the m
ix design

requirem
ents.  

C
om

pact the asphalt to a m
inim

um
 of 95 percent of the M

arshall design density.  After 
placem

ent and field com
paction, core the w

earing surface to evaluate m
aterial thickness 

and to perform
 laboratory densities.  O

btain cores at frequencies of at least one core per 
3,000 square feet of placed pavem

ent or a m
inim

um
 of tw

o cores per day's production.

For extended life expectancy of the surface course in parking lots, w
e recom

m
end applying 

a coal tar em
ulsion sealer at least six m

onths after placem
ent of the surface course.  The 

seal coat w
ill help to patch cracks and voids, and protect the surface from

 dam
aging 

ultraviolet light and autom
obile liquid spillage.  Please note that applying the seal coat prior 

to six m
onths after placem

ent m
ay hinder the "curing" of the surface course, leading to its 

early deterioration.
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4.4.6
EFFEC

TS O
F G

R
O

U
N

D
W

ATER

Adequate
separation

betw
een the pavem

ent subgrade and the seasonal high groundw
ater 

levelis critical for
long-term

 pavem
ent perform

ance.  M
any roadw

ays and parking areas 
have been destroyed as a result of deterioration of the base and the base/surface course 
bond.  R

egardless of the type of pavem
ent base selected, w

e recom
m

end that the control 
w

ater leveland the bottom
 of base rock

be separated by at least 18 inches.

4.5
SITE PR

EPAR
A

TIO
N

W
e recom

m
end norm

al, good practice site preparation procedures for the building and 
pavem

ent areas. These procedures include: stripping the site of vegetation, topsoil, and 
deleterious m

aterial, proof-rolling, and proof-com
pacting the subgrade, and filling to grade 

w
ith engineered fill.A general outline of the anticipated earthw

ork is as follow
s:

1.
If required, perform

 rem
edial dew

atering prior to any earthw
ork operations.

2.
Prior to construction, rem

nants of previous developm
ent, including foundations, 

pavem
ents and

underground utility lines w
ithin the construction area should be 

located and rem
oved if required.  Provisions should be m

ade to relocate interfering 
utilities.  N

ote that if underground pipes are not properly rem
oved or plugged, they 

m
ay 

serve 
as 

conduits for 
subsurface 

erosion 
w

hich m
ay 

lead 
to 

excessive 
settlem

ent of overlying structures.

3.
Strip 

the 
proposed 

construction 
lim

its 
of

vegetation, 
topsoil, 

organics, 
and 

deleterious m
aterials w

ithin and 5
feet beyond the perim

eter of the proposed building
and pavem

ent areas.

4.
The site should be graded to direct surface w

ater runoff aw
ay from

 the construction 
areas.  Positive drainage m

ust be m
aintained throughout the design life of

the 
project.

5.
After clearing and stripping of the site is com

pleted, the prepared subgrade soils
outside the building areas

should be observed
by a qualified geotechnical engineer 

or his representative to locate any surficial deposits of organic soils, vegetation, 
excessive roots or debris.  O

rganic soils, vegetation, or deleterious m
aterial should 

be undercut until clean natural soils are encountered,and the resulting excavations 
backfilled according to the fill placem

ent procedures provided later in this section.  

6.
The subgrade should be com

pacted using a sm
ooth drum

 vibratory roller in the 
static m

ode,having a m
inim

um
 static, at-drum

 w
eight on the order of 10 tons and a 

drum
 diam

eter on the order of 3 to 4 feet m
aking a m

inim
um

 of eight overlapping 
passes w

ith the second set of 4 passes perpendicular to the first set of 4
passes.  

Typically, the m
aterial should exhibit m

oisture content w
ithin +/-

2 percent of the 
M

odified Proctor optim
um

 m
oisture content (ASTM

 D
-1557) during the com

paction 
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operations.  C
om

paction should continue until densities of at least 95 percent of the 
M

odified Proctor m
axim

um
 dry density (ASTM

 D
-1557) have been uniform

ly achieved 
w

ithin the upper 12 inches of the com
pacted natural soil surface.

7.
Place fill m

aterial, as required.  The fill should consist of sand w
ith less than 12

percent soil fines.  Place fill in uniform
 10-to 12-inch loose lifts and com

pact each lift 
to a m

inim
um

 density of at least 95
percent of the M

odified Proctor m
axim

um
 dry 

density (ASTM
 D

1557).  

8.
C

om
plete in-situ density tests on the subgrade and each lift of fill at a frequency of 

not less than one test per 2,500
square feet in the building areas and one test per 

10,000 square feet in paved areas.

9.
In the building areas, test all footing cuts for com

paction to a depth of 1 foot.  W
e 

recom
m

end you test every colum
n footing, and conduct one test for every 50

lineal 
feet of w

all footing. 

10.
If difficult com

paction conditions are encountered during the site w
ork operations, the 

com
paction efforts should stop and the geotechnical engineer should be contacted.  

The geotechnical engineer or his representative should observe proof-rolling of the 
exposed subgrade to determ

ine if additional com
paction is w

arranted or if any 
m

aterial needs to be over-excavated and
replaced.

If site preparation w
ork is perform

ed during the rainy season (M
ay through O

ctober), special 
care should be taken to m

aintain positive drainage from
 the building pad and paved areas 

to drains or ditches around the site.  U
nexpected w

et periods can also occur in Florida 
during the “dry” season.  Such events can raise w

ater tables to levels above seasonal highs 
w

ithout the associated high tem
peratures to evaporate ponded w

ater.
Therefore, the 

contractor should practice w
et w

eather m
eans and m

ethods for earthw
ork during the “dry” 

season as w
ell.  G

roundw
ater and surface w

ater control, use of granular fill m
aterial and 

aeration are typical m
eans to accom

plish
w

et w
eather grading.

5.0 LIM
ITA

TIO
N

S

O
ur field exploration did not find

unsuitable or unexpected m
aterials at the tim

e of 
occurrence. The test borings com

pleted for this report w
ere w

idely spaced and are not 
considered sufficient for reliably detecting the presence of isolated, anom

alous surface or 
subsurface conditions, or reliably estim

ating unsuitable or suitable m
aterial quantities. 

Accordingly, U
ES does not recom

m
end relying on our boring inform

ation to negate the 
presence of anom

alous m
aterials or for estim

ation of m
aterial quantities.

Therefore, U
ES 

w
ill not be responsible for any extrapolation or use of our data by others beyond the 

purpose(s) for w
hich it is applicable or intended.
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D
uring the early stages of this

construction project, geotechnical issues not addressed in 
this report m

ay arise.  Because of the natural lim
itations inherent in w

orking w
ith the 

subsurface, it is not possible for a geotechnical engineer to predict and address all possible 
problem

s. 
 

An
(ASFE) 

publication, 
"Im

portant 
Inform

ation 
About 

Your 
G

eotechnical 
Engineering R

eport" appears in Appendix C
, and w

ill help
explain the nature of geotechnical 

issues.

Further, w
e present docum

ents in Appendix C
:  C

onstraints and R
estrictions, to bring to 

your attention the potential concerns and the basic lim
itations of a typical geotechnical 

report.

6.0 SU
M

M
AR

Y

In sum
m

ary,w
e understand that you propose to construct a residential com

m
unity in Stuart,

M
artin

C
ounty, Florida.Field tests have been perform

ed to provide prelim
inary geotechnical 

engineering recom
m

endations for foundation
and pavem

entdesign,and site preparation.

The soils encountered generally consist of loose to dense, light gray to brow
n sand w

ith 
trace roots, sand w

ith clayey sand lenses, clayey sand [SP, SC
]to a depth of 8

feet below
 

land surface (bls) underlain
by loose to m

edium
 dense, light brow

n to dark brow
n sand, 

w
eakly cem

ented sand, silty sand, clayey sand [SP, SM
, SC

] 
to the m

axim
um

 explored 
depth of 15

feet (bls). 

G
roundw

ater w
as m

easured atapproxim
ately 3 to 5.5

feet below
 the existing land surface 

in the test borings. A reasonable estim
ate

for an average w
et seasonal high groundw

ater 
table is approxim

ately
2 to 4.5

feet below
 land surface (bls).

W
e believe the proposed structures can be supported on a conventional shallow

 foundation 
w

ith an allow
able soil bearing pressure of 2,500 psf provided the site is prepared as 

recom
m

ended and the structural loads anticipated by our firm
 are not exceeded.

U
ES recom

m
ends norm

al, good practice site preparation procedures to prepare the 
subgrade to support the structures and pavem

ents.
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C
um

ulative Site D
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B
asin A

 L
and U

se:

D
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A
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D
escription

A
cres

Total B
asin A

rea
100.6

Total B
asin A

 A
rea

19.2
R

oof A
rea

20.3
Phase 1 R

oof A
rea

0.11
Pavem

ent
19.4

Phase 1 Im
pervious

1.35
Lake

19.5
Phase 1 Pervious

1.10
W

etland
2.6

Lake
3.20

Flow
 Through M

arsh
2.2

O
ffsite SR

 76(Im
pervious)

0.50
Lake/FTM

 B
ank

7.0
Phase 1 Total =

6.26
O

pen Space
31.0

O
ffsite SR

 76
0.5

Phase 2C
 Im

pervious
1.19

Phase 2C
 R

oof A
rea

4.11
Phase 2C

 Pervious
3.75

U
pland Preserve

0.90
W

etland Preserve
0.60

FD
O

T Pond-O
pen W

ater
0.99
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O

T Pond-Pervious
0.63
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 Landscape B

uffer
0.76
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B
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and U
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reakdow
n

B
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rea
3.0

B
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rea
4.22
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5.0
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Pervious A
rea
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W
etland A
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0.6

W
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-76
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BASIN ROOF WMA WETLAND TOTAL IMP PERVIOUS PERVIOUS BASIN
BASIN AREA & PAVT AREA AREA IMP CN AREA CN CN

(Ac) (Ac) (Ac) (Ac) (Ac) (Ac)

A 19.2 6.8 3.2 0.6 10.6 98 8.6 70 85
B 10.5 3.2 2.4 1.1 6.7 98 3.8 70 88

C1 4.0 2.4 0.3 0.0 2.7 98 1.3 70 89
C2 21.2 7.7 5.4 0.0 13.1 98 8.1 70 87
D 6.9 3.2 1.4 0.0 4.6 98 2.3 70 89
E1 27.0 11.3 4.9 1.5 17.7 98 9.3 70 88
E2 3.0 1.4 0.6 0.0 2.0 98 1.0 70 89
E3 5.8 3.5 1.9 0.0 5.4 98 0.4 70 96

IQ Lake 3.0 0.2 1.8 0.0 2.0 98 1.0 70 89
NE-WL 44.5 0.0 0.0 25.2 25.2 98 19.3 70 86
SE-WL 39.6 0.0 0.0 20.2 20.2 98 19.4 70 84

BANYAN BAY
Curve Number
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Post Development Time of Concentration TR-55, Tc (min)

BASIN

Flow 2-Year Land Paved Flow Water- Avg. Culvert Cross- Wetted Hydraul. Channel Avg. Flow
ID # Manning Length 24-Hour Slope Tt1 or Length course Velocity Tt2 Diam. Section Perim. Radius Slope Manning Velocity Length Tt3 Tc Tc

n L Rain, P2 s Unpvd. L Slope, s V D Area, a Pw r s n V L
(--) (ft) (in) (ft/ft) (hr) (P or U) (ft) (ft/ft) (ft/s) (hr) (ft) (ft^2) (ft) (ft) (ft/ft) (--) (ft/s) (ft) (hr) (hr) (min)

A 0.450 100 5.25 0.05 0.21 P 200 0.005 1.44 0.04 3.00 7.07 9.42 0.75 0.0001 0.012 1.02 1000 0.27 0.52 31
B 0.450 100 5.25 0.05 0.21 P 200 0.005 1.44 0.04 2.00 3.14 6.28 0.50 0.0001 0.012 0.78 750 0.27 0.52 31

C1 0.450 100 5.25 0.05 0.21 P 200 0.005 1.44 0.04 2.00 3.14 6.28 0.50 0.0001 0.012 0.78 300 0.11 0.36 21
C2 0.450 100 5.25 0.05 0.21 P 200 0.005 1.44 0.04 2.00 3.14 6.28 0.50 0.0001 0.012 0.78 500 0.18 0.43 26
D 0.450 100 5.25 0.05 0.21 P 150 0.005 1.44 0.03 2.00 3.14 6.28 0.50 0.0001 0.012 0.78 500 0.18 0.42 25
E1 0.450 100 5.25 0.05 0.21 P 200 0.005 1.44 0.04 2.00 3.14 6.28 0.50 0.0001 0.012 0.78 150 0.05 0.30 18
E2 0.450 100 5.25 0.05 0.21 P 200 0.005 1.44 0.04 2.00 3.14 6.28 0.50 0.0001 0.012 0.78 250 0.09 0.34 20
E3 0.450 100 5.25 0.05 0.21 P 200 0.005 1.44 0.04 2.00 3.14 6.28 0.50 0.0001 0.012 0.78 350 0.12 0.38 23

Sheet Flow,  Tt1 = (0.007(n*L)^0.8)/((P2)^0.5 * s^0.4) Shallow Concentrated Flow , Tt2= L/(3600*V) Channel Flow , Tt3= L/(3600*V)
Where: Where: Where:

Tt = travel time (hr) Tt = travel time (hr) Tt = travel time (hr) s= slope of hrdraulic grade line (ft/ft)
n = manning's coefficient L = flow length (ft) L = flow length (ft) r= hydraulic radius (ft)= a/Pw
L = flow length (ft) V = velocity (ft/s) V = velocity (ft/s) = (1.49*r^2/3 * s^1/2)/n a= cross sectional area of flow ( ft^2)

P2 = 2-year, 24 hour rainfall (in) n = manning's roughness coefficient Pw= wetted perimeter (ft)
s= land slope (ft/ft)

BANYAN BAY
Time of Concentration

TIME OF
CONCENTRATIONCULVERT FLOWSHALLOW CONCENTRATED FLOWSHEET FLOW
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R
equirem

ent =  Provide a m
inim

um
 of 3 inches of w

ater quality treatm
ent volum

e (W
Q

TV
).

     Provide 14 day residence tim
e of the perm

anent pool volum
e for w

et detention .

M
artin C

ounty code determ
ines the treatm

ent volum
e based on the m

ethod used as follow
s:

D
ry D

etention = 3.75" tim
es %

 Im
pervious tim

es B
asin A

rea (less preserves, lakes, and w
etlands)

W
et D

etention = 4.5" tim
es %

 Im
pervious tim

es B
asin A

rea (less preserves, lakes, and w
etlands)

4.5 inches tim
es  %

 Im
pervious A

rea for W
ater Q

uality:

     Site A
rea for W

ater Q
uality = (B

asin A
rea - Preserve - W

ater M
anagem

ent A
reas - FD

O
T Pond - W

etlands)
   Site A

rea for W
ater Q

uality = 
19.2 ac - 0.0 ac - 3.2 ac- 0.99 ac - 0.60 ac

   Site A
rea for W

ater Q
uality =

14.41
ac

  Im
pervious A

rea for W
ater Q

uality = (Phase 1 + O
ffsite Im

p + Phase 2C
 Im

pervious A
rea)

   Im
pervious A

rea for W
ater Q

uality = (1.46 ac + 0.5 ac + 5.30 ac)
   Im

pervious A
rea for W

ater Q
uality =

7.26
ac

   %
 Im

pervious A
rea for W

ater Q
uality = (im

p. area for w
ater quality / site area for w

ater quality)
   %

 Im
pervious A

rea for W
ater Q

uality = ( 7.26 ac / 14.46 ac)
   %

 Im
pervious A

rea for W
ater Q

uality =
50%

   W
et D

etention = ( 4.5 in * %
 Im

p W
ater Q

uality * Site A
rea for W

ater Q
uality)

   W
et D

etention = (4.5 in * 0.50 * 14.46 ac) / (12 in / 1 ft) =
2.7

ac-ft

M
C

C
 R

equired W
ater Q

uality T
reatm

ent V
olum

e =
2.7 ac-ft

Provided W
ater Q

uality T
reatm

ent V
olum

e:

M
artin C

ounty criteria for w
ater quality exceed SFW

M
D

 criteria. Therefore, M
artin C

ounty criteria
w

as used to set the w
ater quality treatm

ent elevation. Please see the enclosed stage storage
calculations.  Provided W

ater Q
uality T

reatm
ent V

olum
e = 3.1 ac-ft

B
A

SIN
 A

W
A

T
E

R
 Q

U
A

L
IT

Y
 T

R
E

A
T

M
E

N
T

 V
O

L
U

M
E

 (M
artin C

ounty)
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R
equirem

ent =  Provide w
ater quality treatm

ent volum
e (W

Q
TV

) equivalent to the first inch of rain
        or 2.5 inches  tim

es the percent im
perviousness w

hich ever is greater.

First Inch:

   V
olum

e = ( 1 inch * D
rainage Basin A

rea)
   V

olum
e =(1 inch *  19.2 ac)* ( 1 ft/12 in)

1.6
ac-ft

2.5 inches tim
es  %

 Im
pervious A

rea for W
ater Q

uality:

   Site A
rea for W

ater Q
uality = (Basin A

rea - Building - W
ater M

anagem
ent A

rea - FD
O

T Pond - W
etlands)

   Site A
rea for W

ater Q
uality = 

19.2 ac - 4.22 ac - 3.2 ac - 0.99 - 0.60 ac
   Site A

rea for W
ater Q

uality =
10.19

ac

   Im
pervious A

rea for W
ater Q

uality = (Site A
rea for W

ater Q
uality - Pervious A

rea)
   Im

pervious A
rea for W

ater Q
uality = 9.61 ac - (1.10 ac + 3.75 ac + 0.90 ac + 0.63 ac + 0.76 ac)

   Im
pervious A

rea for W
ater Q

uality =
3.05

ac

   %
 Im

pervious A
rea for W

ater Q
uality = (im

p. area for w
ater quality / site area for w

ater quality)
   %

 Im
pervious A

rea for W
ater Q

uality = (3.05 ac / 10.19 ac)
   %

 Im
pervious A

rea for W
ater Q

uality =
30%

   W
et D

etention =  2.5 in * %
 Im

p W
ater Q

uality * (B
asin A

rea - L
ake A

rea - W
etlands) =

   W
et D

etention = (2.5 in * 0.30 * 10.19 ac) / (12 in / 1 ft) =
0.6

ac-ft

   Therefore, first inch governs,

   R
equired W

ater Q
uality T

reatm
ent V

olum
e = 1.6 ac-ft

Provided W
ater Q

uality T
reatm

ent V
olum

e:

M
artin C

ounty criteria for w
ater quality exceed SFW

M
D

 criteria. Therefore, M
artin C

ounty criteria
w

as used to set the w
ater quality treatm

ent elevation. Please see the enclosed stage storage
calculations.

  Provided W
ater Q

uality T
reatm

ent V
olum

e = 3.1 ac-ft

B
A

SIN
 A

W
A

T
E

R
 Q

U
A

L
IT

Y
 T

R
E

A
T

M
E

N
T

 V
O

L
U

M
E

 (SFW
M

D
 V

ol. IV
 )

First inch =
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D
rainage Sum

m
ary

Banyan Bay Phase 2C

A
PPE

N
D

IX
 J

Perm
anent Pool V

olum
e



Martin County Required Permanent Pool Volume for Wet Detention Water Quality Treatment (ac-ft)

Where:
PPV = Permanent pool volume (ac-ft)

DA = Drainage Area (ac)
RT = Residence Time (days)

C = Manning Overland Flow Runoff Coefficient
R = Wet Season Rain Fall Depth (in)

WS = Length of Wet Season (days)
CF = Conversion Factor (12in/ft)

Basin
Basin

Area (A)
Runoff

Coeff. (C)
Rain Fall
Depth (R)

Residence
Time (RT)

Wet
Season
(WS )

Required
(PPV)

Lake
Mean
Depth

 Lake
Area @
SHW

Provided
(PPV)

(ac) (in) (days) (days) (ac-ft) (ft) (ac) (ac-ft)

A 19.2 0.45 32 14 153 2.1 11.0 3.2 35.2
B 10.5 0.45 32 14 153 1.2 11.0 2.4 26.4

C2 21.2 0.45 32 14 153 2.3 11.0 5.4 59.4
D 6.9 0.45 32 14 153 0.8 11.0 1.2 13.2
E1 27.0 0.45 32 14 153 3.0 11.0 4.9 53.9
E2 3 0.45 32 14 153 0.3 11.00 0.60 6.6

PERMANENT POOL VOLUME (MARTIN COUNTY )
BANYAN BAY

CFWS
RTRCDAPPV

*
***

K:\VRB_LDEV\041\041052 Banyan Bay\2015 REVIEW\ENG\Drainage\All Basins.xls 31



D
rainage Sum

m
ary

Banyan Bay Phase 2C

A
PPE

N
D

IX
 K

B
leeder Size



B
leeder D

esign:
The bleeder design is based on both M

C
C

 and SFW
M

D
 V

ol IV
 criteria.

M
artin County Code:

M
C

C
 requires recovery of 90 percent of the treatm

ent volum
e w

ithin 12 days of the design storm
.

SFW
M

D
 W

ater Q
uality Rate:

The W
ater Q

uality R
ate (SFW

M
D

) = 1/2" over the basin area m
inus lake areas divided by 24 hours.

C
om

pliance w
ith the required discharge rates and recovery criteria can be seen in the follow

ing
 calculations and storm

 w
ater routings.

B
asin A

W
ater Q

uality R
ate (Q

) = (0.5/12) * (19.2-3.2)
W

ater Q
uality R

ate (Q
) =

0.7
ac-ft/day

The w
eir elevation is 10.45 and the bleeder invert is 9.50. A

 circular bleeder is proposed.

C
onverting the W

ater Q
uality R

ate (Q
) from

 ac-ft/day to cfs:

Q
 = ( 0.7 ac-ft/day * 43,560 ft 2 / ac ) / (84600 sec / day)

Q
 =

0.3
cfs

O
rifice flow

, Q
 = 4.8 A

H
 ^1/2

 W
here :A

 =
A

rea, (sf)
H

 =
H

ead at Centroid, (ft)
Q

 =
Flow

, (cfs)

Solving the O
rifice flow

 equation for the diam
eter of a circle:

A
 = Q

/(4.8 * H
^1/2)

A
 = 0.3 / ( 4.8 * (0.95)^(1/2))

A
 = 

0.06
sf

A
 =

9
sq inches

3.43
inch diam

eter allow
able

Therefore, a circular orifice w
ith a diam

eter of 3.25 inches is proposed.

B
A

N
Y

A
N

 B
A

Y
B

leeder D
esign (SFW

M
D

 V
ol. IV

 / M
C

C
)

K:\VR
B_LD

EV\041\041052 Banyan Bay\2015 R
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D
rainage Sum

m
ary

Banyan Bay Phase 2C

A
PPE

N
D

IX
 L

IC
PR

 R
esults



Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc.

Banyan Bay
Input

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

V: E3

S: E3

V: E2

S: E2

V: E1

S: E1

V: D

S: D

V: C2

S: C2

V: C1

S: C1

V: B

S: B

V: A

S: A

T: ST.LUCIE RIVER
V: SE-WL

S: SE-WL

V: NE-WL

S: NE-WL

M: Manhole
V: IQ LAKE

S: IQ BASIN

W: 2-SLR

C: 1-SLR

P: P1

W: IQ Overflow

D: E3/S-2-33

D: E2

D: E1

D: D

W: C2-3

D: C1

W: B1-1

W: B1-2

D: A

D: C2



Input
1

Banyan Bay Phase 2C
7/24/2019 10:23

M
anual Basin: A

Scenario:
Icpr3

Node:
A

Hydrograph M
ethod:

Santa Barbara Urban Hydrograph
Infiltration M

ethod:
Curve Num

ber
Tim

e of Concentration:
31.0000 m

in
M

ax Allow
able Q:

999999.00 cfs
Tim

e Shift:
0.0000 hr

Area [ac]
Land Cover Zone

Soil Zone
Rainfall Nam

e
Crop Coeficient
Zone

Reference ET
Station

17.5800
A

A
Sfw

m
d72

Com
m

ent: NORTHERN M
ULIT-FAM

ILY PARCEL

M
anual Basin: B

Scenario:
Icpr3

Node:
B

Hydrograph M
ethod:

Santa Barbara Urban Hydrograph
Infiltration M

ethod:
Curve Num

ber
Tim

e of Concentration:
31.0000 m

in
M

ax Allow
able Q:

999999.00 cfs
Tim

e Shift:
0.0000 hr

Area [ac]
Land Cover Zone

Soil Zone
Rainfall Nam

e
Crop Coeficient
Zone

Reference ET
Station

10.5000
B

B
Sfw

m
d72

Com
m

ent: M
ULTI-FAM

ILY PARCEL TO THE SOUTHEAST

M
anual Basin: C1

Scenario:
Icpr3

Node:
C1

Hydrograph M
ethod:

Santa Barbara Urban Hydrograph
Infiltration M

ethod:
Curve Num

ber
Tim

e of Concentration:
21.0000 m

in
M

ax Allow
able Q:

999999.00 cfs
Tim

e Shift:
0.0000 hr

Area [ac]
Land Cover Zone

Soil Zone
Rainfall Nam

e
Crop Coeficient
Zone

Reference ET
Station

4.0000
C1

C1
Sfw

m
d72

Com
m

ent:

M
anual Basin: C2



Input
2

Banyan Bay Phase 2C
7/24/2019 10:23

Scenario:
Icpr3

Node:
C2

Hydrograph M
ethod:

Santa Barbara Urban Hydrograph
Infiltration M

ethod:
Curve Num

ber
Tim

e of Concentration:
26.0000 m

in
M

ax Allow
able Q:

999999.00 cfs
Tim

e Shift:
0.0000 hr

Area [ac]
Land Cover Zone

Soil Zone
Rainfall Nam

e
Crop Coeficient
Zone

Reference ET
Station

21.2000
C2

C2
Sfw

m
d72

Com
m

ent:

M
anual Basin: D

Scenario:
Icpr3

Node:
D

Hydrograph M
ethod:

Santa Barbara Urban Hydrograph
Infiltration M

ethod:
Curve Num

ber
Tim

e of Concentration:
25.0000 m

in
M

ax Allow
able Q:

999999.00 cfs
Tim

e Shift:
0.0000 hr

Area [ac]
Land Cover Zone

Soil Zone
Rainfall Nam

e
Crop Coeficient
Zone

Reference ET
Station

6.9000
D

D
Sfw

m
d72

Com
m

ent:

M
anual Basin: E1

Scenario:
Icpr3

Node:
E1

Hydrograph M
ethod:

Santa Barbara Urban Hydrograph
Infiltration M

ethod:
Curve Num

ber
Tim

e of Concentration:
18.0000 m

in
M

ax Allow
able Q:

999999.00 cfs
Tim

e Shift:
0.0000 hr

Area [ac]
Land Cover Zone

Soil Zone
Rainfall Nam

e
Crop Coeficient
Zone

Reference ET
Station

27.0000
E1

E1
Sfw

m
d72

Com
m

ent:

M
anual Basin: E2

Scenario:
Icpr3



Input
3

Banyan Bay Phase 2C
7/24/2019 10:23

Node:
E2

Hydrograph M
ethod:

Santa Barbara Urban Hydrograph
Infiltration M

ethod:
Curve Num

ber
Tim

e of Concentration:
20.0000 m

in
M

ax Allow
able Q:

999999.00 cfs
Tim

e Shift:
0.0000 hr

Area [ac]
Land Cover Zone

Soil Zone
Rainfall Nam

e
Crop Coeficient
Zone

Reference ET
Station

3.0000
E2

E2
Sfw

m
d72

Com
m

ent:

M
anual Basin: E3

Scenario:
Icpr3

Node:
E3

Hydrograph M
ethod:

Santa Barbara Urban Hydrograph
Infiltration M

ethod:
Curve Num

ber
Tim

e of Concentration:
23.0000 m

in
M

ax Allow
able Q:

999999.00 cfs
Tim

e Shift:
0.0000 hr

Area [ac]
Land Cover Zone

Soil Zone
Rainfall Nam

e
Crop Coeficient
Zone

Reference ET
Station

5.8000
E3

E3
Sfw

m
d72

Com
m

ent:

M
anual Basin: IQ BASIN

Scenario:
Icpr3

Node:
IQ LAKE

Hydrograph M
ethod:

Santa Barbara Urban Hydrograph
Infiltration M

ethod:
Curve Num

ber
Tim

e of Concentration:
10.0000 m

in
M

ax Allow
able Q:

999999.00 cfs
Tim

e Shift:
0.0000 hr

Area [ac]
Land Cover Zone

Soil Zone
Rainfall Nam

e
Crop Coeficient
Zone

Reference ET
Station

3.0000
IQ BASIN

IQ BASIN
Sfw

m
d72

Com
m

ent:

M
anual Basin: NE-W

L
Scenario:

Icpr3
Node:

NE-W
L



Input
4

Banyan Bay Phase 2C
7/24/2019 10:23

Hydrograph M
ethod:

Santa Barbara Urban Hydrograph
Infiltration M

ethod:
Curve Num

ber
Tim

e of Concentration:
30.0000 m

in
M

ax Allow
able Q:

999999.00 cfs
Tim

e Shift:
0.0000 hr

Area [ac]
Land Cover Zone

Soil Zone
Rainfall Nam

e
Crop Coeficient
Zone

Reference ET
Station

44.5400
NE-W

L
NE-W

L
Sfw

m
d72

Com
m

ent: NORTHEAST W
ETLAND BASIN

M
anual Basin: SE-W

L
Scenario:

Icpr3
Node:

SE-W
L

Hydrograph M
ethod:

Santa Barbara Urban Hydrograph
Infiltration M

ethod:
Curve Num

ber
Tim

e of Concentration:
30.0000 m

in
M

ax Allow
able Q:

999999.00 cfs
Tim

e Shift:
0.0000 hr

Area [ac]
Land Cover Zone

Soil Zone
Rainfall Nam

e
Crop Coeficient
Zone

Reference ET
Station

39.6000
SE-W

L
SE-W

L
Sfw

m
d72

Com
m

ent: SOUTHEASTERN W
ETLAND SYSTEM

Node: A
Scenario:

Icpr3
Type:

Stage/Volum
e

Base Flow
:

0.00 cfs
Initial Stage:

7.45 ft
W

arning Stage:
0.00 ft

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
7.54

0.00
0

8.54
1.60

69696
8.99

3.10
135036

9.04
3.30

143748
9.54

5.00
217800

10.04
6.70

291852
10.54

8.80
383328

11.04
11.70

509652
11.54

15.60
679536

12.04
20.30

884268
12.54

26.10
1136916

13.04
32.70

1424412
13.54

40.10
1746756



Input
5

Banyan Bay Phase 2C
7/24/2019 10:23

Com
m

ent: LAKES A1 AND A2

Node: B
Scenario:

Icpr3
Type:

Stage/Volum
e

Base Flow
:

0.00 cfs
Initial Stage:

8.44 ft
W

arning Stage:
0.00 ft

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
8.44

0.00
0

8.54
0.40

17424
9.04

2.10
91476

9.54
4.00

174240
10.04

5.90
257004

10.54
7.90

344124
11.04

10.40
453024

11.54
13.80

601128
12.04

17.50
762300

12.54
21.50

936540
13.04

25.70
1119492

Com
m

ent: LAKES B1, B2 and B3

Node: C1
Scenario:

Icpr3
Type:

Stage/Volum
e

Base Flow
:

0.00 cfs
Initial Stage:

8.54 ft
W

arning Stage:
0.00 ft

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
8.54

0.00
0

9.04
0.20

8712
9.54

0.30
13068

10.04
0.50

21780
10.54

0.70
30492

11.04
1.10

47916
11.54

2.00
87120

12.04
3.30

143748
12.54

4.60
200376

13.04
6.00

261360
13.54

7.30
317988

14.04
8.70

378972



Input
6

Banyan Bay Phase 2C
7/24/2019 10:23

Com
m

ent:

Node: C2
Scenario:

Icpr3
Type:

Stage/Volum
e

Base Flow
:

0.00 cfs
Initial Stage:

8.54 ft
W

arning Stage:
0.00 ft

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
8.54

0.00
0

9.04
2.70

117612
9.54

5.50
239580

10.04
8.40

365904
10.54

11.40
496584

11.04
15.10

657756
11.54

20.20
879912

12.04
26.60

1158696
12.54

34.10
1485396

13.04
42.20

1838232
13.54

50.90
2217204

14.04
59.90

2609244

Com
m

ent:

Node: D
Scenario:

Icpr3
Type:

Stage/Volum
e

Base Flow
:

0.00 cfs
Initial Stage:

7.04 ft
W

arning Stage:
0.00 ft

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
7.04

0.00
0

7.54
0.70

30492
8.04

1.50
65340

8.54
2.30

100188
9.04

3.10
135036

9.54
4.20

182952
10.04

5.90
257004

10.54
7.80

339768
11.04

9.90
431244

11.54
12.20

531432
12.04

14.60
635976

12.54
17.10

744876
13.04

19.60
853776



Input
7

Banyan Bay Phase 2C
7/24/2019 10:23

Com
m

ent:

Node: E1
Scenario:

Icpr3
Type:

Stage/Volum
e

Base Flow
:

0.00 cfs
Initial Stage:

5.54 ft
W

arning Stage:
0.00 ft

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
5.54

0.00
0

6.04
3.20

139392
6.54

6.50
283140

7.04
9.90

431244
7.54

13.30
579348

8.04
17.00

740520
8.54

21.30
927828

9.04
26.40

1149984
9.54

32.40
1411344

10.04
39.20

1707552
10.54

46.80
2038608

11.04
55.30

2408868
11.54

64.50
2809620

12.04
74.60

3249576
12.54

85.10
3706956

Com
m

ent:

Node: E2
Scenario:

Icpr3
Type:

Stage/Volum
e

Base Flow
:

0.00 cfs
Initial Stage:

7.74 ft
W

arning Stage:
0.00 ft

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
7.74

0.00
0

8.04
0.20

8712
8.54

0.50
21780

9.04
0.80

34848
9.54

1.20
52272

10.04
1.60

69696
10.54

2.30
100188

11.04
3.20

139392
11.54

4.10
178596



Input
8

Banyan Bay Phase 2C
7/24/2019 10:23

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
12.04

5.10
222156

12.54
6.20

270072
13.04

7.40
322344

13.54
8.50

370260
14.04

9.70
422532

14.54
10.80

470448

Com
m

ent:

Node: E3
Scenario:

Icpr3
Type:

Stage/Volum
e

Base Flow
:

0.00 cfs
Initial Stage:

5.54 ft
W

arning Stage:
0.00 ft

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
5.54

0.00
0

6.04
0.20

8712
6.54

0.30
13068

7.04
0.50

21780
7.54

0.70
30492

8.04
0.90

39204
8.54

1.50
65340

9.04
2.30

100188
9.54

3.40
148104

10.04
4.80

209088
10.54

6.50
283140

11.04
8.50

370260
11.54

10.60
461736

12.04
12.70

553212
12.54

14.90
649044

Com
m

ent:

Node: IQ LAKE
Scenario:

Icpr3
Type:

Stage/Volum
e

Base Flow
:

0.00 cfs
Initial Stage:

5.54 ft
W

arning Stage:
10.00 ft

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
5.54

0.00
0

6.04
0.90

39204



Input
9

Banyan Bay Phase 2C
7/24/2019 10:23

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
6.54

1.90
82764

7.04
2.90

126324
7.54

3.90
169884

8.04
4.90

213444
8.54

6.00
261360

9.04
7.10

309276
9.54

8.30
361548

10.04
9.50

413820
10.54

10.70
466092

11.04
12.00

522720
11.54

13.40
583704

12.04
14.80

644688
12.54

16.20
705672

Com
m

ent:

Node: M
anhole

Scenario:
Icpr3

Type:
Stage/Area

Base Flow
:

0.00 cfs
Initial Stage:

5.54 ft
W

arning Stage:
8.54 ft

Stage [ft]
Area [ac]

Area [ft2]
5.54

0.0001
4

12.54
0.0002

9

Com
m

ent: (converted from
 m

anhole to stage/area node)

Node: NE-W
L

Scenario:
Icpr3

Type:
Stage/Volum

e
Base Flow

:
0.00 cfs

Initial Stage:
4.54 ft

W
arning Stage:

0.00 ft

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
4.54

0.00
0

5.04
3.60

156816
5.54

13.50
588060

6.04
24.50

1067220
6.54

36.50
1589940

7.04
49.60

2160576
7.54

64.60
2813976
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Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
8.04

81.70
3558852

8.54
100.20

4364712
9.04

120.60
5253336

9.54
142.10

6189876
10.04

164.00
7143840

10.54
186.00

8102160

External Hydrograph
NE-W

L#
1

Com
m

ent: NORTHERN W
ETLAND SLOUGH

Node: SE-W
L

Scenario:
Icpr3

Type:
Stage/Volum

e
Base Flow

:
0.00 cfs

Initial Stage:
7.04 ft

W
arning Stage:

0.00 ft

Stage [ft]
Volum

e [ac-ft]
Volum

e [ft3]
7.04

0.00
0

7.54
3.90

169884
8.04

15.40
670824

8.54
29.50

1285020
9.04

46.00
2003760

9.54
64.70

2818332
10.04

84.50
3680820

10.54
104.30

4543308

Com
m

ent:

Node: ST.LUCIE RIVERScenario:
Icpr3

Type:
Tim

e/Stage
Base Flow

:
0.00 cfs

Initial Stage:
-0.36 ft

W
arning Stage:

0.00 ft
Boundary Stage:

Year
M

onth
Day

Hour
Stage [ft]

0
0

0
0.0000

-0.36
0

0
0

9999.0000
-0.36

Com
m

ent: BOUNDARY NODE
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Channel Link: 1-SLR
Scenario:

Icpr3
From

 Node:
NE-W

L
To Node:

ST.LUCIE RIVER
Link Count:

1
Flow

 Direction:
Both

Dam
ping:

0.0000 ft
Length:

315.00 ft
Contraction Coef:

0.00
Expansion Coef:

0.00
Entr Loss Coef:

0.00
Exit Loss Coef:

0.00
Bend Loss Coef:

0.00
Bend Location:

0.00 ft
Energy Sw

itch:
Energy

Upstream
Dow

nstream
Invert:

4.84 ft
Invert:

3.04 ft
M

anning's N:
0.0350

M
anning's N:

0.0350
Geom

etry: Trapezoidal
Geom

etry: Trapezoidal
M

ax Depth:
9999.00 ft

M
ax Depth:

9999.00 ft
Extrapolation:

Norm
al

Extrapolation:
Norm

al
Bottom

 W
idth:

10.00 ft
Bottom

 W
idth:

10.00 ft
Left Slope:

4.000 (h:v)
Left Slope:

4.000 (h:v)
Right Slope:

4.000 (h:v)
Right Slope:

4.000 (h:v)
Bottom

 Clip
Default:

0.00 ft
Default:

0.00 ft
Op Table:

Op Table:
Ref Node:

Ref Node:
M

anning's N:
0.0350

M
anning's N:

0.0350
Top Clip

Default:
0.00 ft

Default:
0.00 ft

Op Table:
Op Table:

Ref Node:
Ref Node:

M
anning's N:

0.0350
M

anning's N:
0.0350

Com
m

ent: Conveyance Sw
ale betw

een Northern W
etlands (W

etland 5) and Tidal w
etlands (W

etland 1)

W
eir Link: 2-SLR

Scenario:
Icpr3

From
 Node:

SE-W
L

To Node:
ST.LUCIE RIVER

Link Count:
1

Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Rectangular

Invert:
7.34 ft

Control Elevation:
7.34 ft

M
ax Depth:

8333.25 ft
M

ax W
idth:

200.00 ft
Fillet:

0.00 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

Com
m

ent: OFFSITE FLOW
 FROM

 W
ETLAND 12

Drop Structure Link: A
Scenario:

Icpr3
From

 Node:
A

To Node:
NE-W

L
Link Count:

1
Flow

 Direction:
Both

Solution:
Com

bine
Increm

ents:
10

Pipe Count:
1

Upstream
 Pipe

Dow
nstream

 Pipe
Invert:

1.54 ft
Invert:

1.54 ft
M

anning's N:
0.0120

M
anning's N:

0.0120
Geom

etry: Circular
Geom

etry: Circular
M

ax Depth:
2.50 ft

M
ax Depth:

2.50 ft
Bottom

 Clip
Default:

0.00 ft
Default:

0.00 ft
Op Table:

Op Table:
Ref Node:

Ref Node:



Input
12

Banyan Bay Phase 2C
7/24/2019 10:23

Dam
ping:

0.0000 ft
Length:

364.00 ft
FHW

A Code:
1

Entr Loss Coef:
0.00

Exit Loss Coef:
0.00

Bend Loss Coef:
0.00

Bend Location:
0.00 ft

Energy Sw
itch:

Energy

M
anning's N:

0.0120
M

anning's N:
0.0120

Top Clip
Default:

0.00 ft
Default:

0.00 ft
Op Table:

Op Table:
Ref Node:

Ref Node:
M

anning's N:
0.0120

M
anning's N:

0.0120

Pipe Com
m

ent:

W
eir Com

ponent
W

eir:
1

W
eir Count:

1
W

eir Flow
 Direction:

Positive
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Circular

Invert:
8.04 ft

Control Elevation:
8.04 ft

M
ax Depth:

0.27 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

W
eir Com

ponent
W

eir:
2

W
eir Count:

1
W

eir Flow
 Direction:

Positive
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Rectangular

Invert:
8.99 ft

Control Elevation:
8.99 ft

M
ax Depth:

83.25 ft
M

ax W
idth:

0.40 ft
Fillet:

0.00 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

Drop Structure Com
m

ent:

W
eir Link: B1-1

Scenario:
Icpr3

From
 Node:

B
To Node:

SE-W
L

Link Count:
1

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:
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Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Circular

Invert:
8.44 ft

Control Elevation:
8.44 ft

M
ax Depth:

0.25 ft

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

Com
m

ent:

W
eir Link: B1-2

Scenario:
Icpr3

From
 Node:

B
To Node:

SE-W
L

Link Count:
1

Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Rectangular

Invert:
8.94 ft

Control Elevation:
8.94 ft

M
ax Depth:

83.25 ft
M

ax W
idth:

0.38 ft
Fillet:

0.00 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

Com
m

ent:

Drop Structure Link: C1
Scenario:

Icpr3
From

 Node:
C1

To Node:
C2

Link Count:
1

Flow
 Direction:

Both
Solution:

Com
bine

Increm
ents:

10
Pipe Count:

1
Dam

ping:
0.0000 ft

Length:
1028.00 ft

FHW
A Code:

1
Entr Loss Coef:

0.00
Exit Loss Coef:

0.00
Bend Loss Coef:

0.00
Bend Location:

0.00 ft
Energy Sw

itch:
Energy

Upstream
 Pipe

Dow
nstream

 Pipe
Invert:

4.04 ft
Invert:

4.04 ft
M

anning's N:
0.0120

M
anning's N:

0.0120
Geom

etry: Circular
Geom

etry: Circular
M

ax Depth:
2.50 ft

M
ax Depth:

2.50 ft
Bottom

 Clip
Default:

0.00 ft
Default:

0.00 ft
Op Table:

Op Table:
Ref Node:

Ref Node:
M

anning's N:
0.0120

M
anning's N:

0.0120
Top Clip

Default:
0.00 ft

Default:
0.00 ft

Op Table:
Op Table:

Ref Node:
Ref Node:

M
anning's N:

0.0120
M

anning's N:
0.0120

Pipe Com
m

ent:
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W
eir Com

ponent
W

eir:
1

W
eir Count:

1
W

eir Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Horizontal
Geom

etry Type:
Rectangular

Invert:
8.54 ft

Control Elevation:
8.54 ft

M
ax Depth:

3.00 ft
M

ax W
idth:

4.50 ft
Fillet:

0.00 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

Drop Structure Com
m

ent:

Drop Structure Link: C2
Scenario:

Icpr3
From

 Node:
C2

To Node:
SE-W

L
Link Count:

1
Flow

 Direction:
Both

Solution:
Com

bine
Increm

ents:
10

Pipe Count:
1

Dam
ping:

0.0000 ft
Length:

147.00 ft
FHW

A Code:
1

Entr Loss Coef:
0.00

Exit Loss Coef:
0.00

Bend Loss Coef:
0.00

Bend Location:
0.00 ft

Energy Sw
itch:

Energy

Upstream
 Pipe

Dow
nstream

 Pipe
Invert:

3.31 ft
Invert:

3.31 ft
M

anning's N:
0.0120

M
anning's N:

0.0120
Geom

etry: Circular
Geom

etry: Circular
M

ax Depth:
2.50 ft

M
ax Depth:

2.50 ft
Bottom

 Clip
Default:

0.00 ft
Default:

0.00 ft
Op Table:

Op Table:
Ref Node:

Ref Node:
M

anning's N:
0.0120

M
anning's N:

0.0120
Top Clip

Default:
0.00 ft

Default:
0.00 ft

Op Table:
Op Table:

Ref Node:
Ref Node:

M
anning's N:

0.0120
M

anning's N:
0.0120

Pipe Com
m

ent:

W
eir Com

ponent
W

eir:
1

W
eir Count:

1
W

eir Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Circular

Invert:
8.54 ft

Control Elevation:
8.54 ft

M
ax Depth:

0.35 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
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W
eir Table:

Orifice Default:
0.600

Orifice Table:
W

eir Com
m

ent:

W
eir Com

ponent
W

eir:
2

W
eir Count:

1
W

eir Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Rectangular

Invert:
9.19 ft

Control Elevation:
9.19 ft

M
ax Depth:

83.25 ft
M

ax W
idth:

0.29 ft
Fillet:

0.00 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

Drop Structure Com
m

ent:

W
eir Link: C2-3

Scenario:
Icpr3

From
 Node:

C2
To Node:

NE-W
L

Link Count:
1

Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Rectangular

Invert:
9.19 ft

Control Elevation:
9.19 ft

M
ax Depth:

83.25 ft
M

ax W
idth:

0.29 ft
Fillet:

0.00 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

Com
m

ent:

Drop Structure Link: D
Scenario:

Icpr3
From

 Node:
D

To Node:
NE-W

L
Link Count:

1
Flow

 Direction:
Both

Upstream
 Pipe

Dow
nstream

 Pipe
Invert:

1.39 ft
Invert:

1.39 ft
M

anning's N:
0.0120

M
anning's N:

0.0120
Geom

etry: Circular
Geom

etry: Circular
M

ax Depth:
2.00 ft

M
ax Depth:

2.00 ft
Bottom

 Clip
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Solution:
Com

bine
Increm

ents:
10

Pipe Count:
1

Dam
ping:

0.0000 ft
Length:

76.00 ft
FHW

A Code:
1

Entr Loss Coef:
0.00

Exit Loss Coef:
0.00

Bend Loss Coef:
0.00

Bend Location:
0.00 ft

Energy Sw
itch:

Energy

Default:
0.00 ft

Default:
0.00 ft

Op Table:
Op Table:

Ref Node:
Ref Node:

M
anning's N:

0.0120
M

anning's N:
0.0120

Top Clip
Default:

0.00 ft
Default:

0.00 ft
Op Table:

Op Table:
Ref Node:

Ref Node:
M

anning's N:
0.0120

M
anning's N:

0.0120

Pipe Com
m

ent:

W
eir Com

ponent
W

eir:
1

W
eir Count:

1
W

eir Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Circular

Invert:
7.04 ft

Control Elevation:
7.04 ft

M
ax Depth:

0.25 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

W
eir Com

ponent
W

eir:
2

W
eir Count:

1
W

eir Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Rectangular

Invert:
7.84 ft

Control Elevation:
7.84 ft

M
ax Depth:

83.25 ft
M

ax W
idth:

0.17 ft
Fillet:

0.00 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

W
eir Com

ponent
W

eir:
3

W
eir Count:

1
W

eir Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Horizontal

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
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Geom
etry Type:

Rectangular
Invert:

9.54 ft
Control Elevation:

9.54 ft
M

ax Depth:
3.00 ft

M
ax W

idth:
4.50 ft

Fillet:
0.00 ft

Default:
0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

Drop Structure Com
m

ent:

Drop Structure Link: E1
Scenario:

Icpr3
From

 Node:
E1

To Node:
ST.LUCIE RIVER

Link Count:
1

Flow
 Direction:

Both
Solution:

Com
bine

Increm
ents:

10
Pipe Count:

1
Dam

ping:
0.0000 ft

Length:
115.00 ft

FHW
A Code:

1
Entr Loss Coef:

0.00
Exit Loss Coef:

0.00
Bend Loss Coef:

0.00
Bend Location:

0.00 ft
Energy Sw

itch:
Energy

Upstream
 Pipe

Dow
nstream

 Pipe
Invert:

0.29 ft
Invert:

0.29 ft
M

anning's N:
0.0120

M
anning's N:

0.0120
Geom

etry: Circular
Geom

etry: Circular
M

ax Depth:
2.00 ft

M
ax Depth:

2.00 ft
Bottom

 Clip
Default:

0.00 ft
Default:

0.00 ft
Op Table:

Op Table:
Ref Node:

Ref Node:
M

anning's N:
0.0120

M
anning's N:

0.0120
Top Clip

Default:
0.00 ft

Default:
0.00 ft

Op Table:
Op Table:

Ref Node:
Ref Node:

M
anning's N:

0.0120
M

anning's N:
0.0120

Pipe Com
m

ent:

W
eir Com

ponent
W

eir:
1

W
eir Count:

1
W

eir Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Circular

Invert:
5.54 ft

Control Elevation:
5.54 ft

M
ax Depth:

0.38 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

W
eir Com

ponent
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W
eir:

2
W

eir Count:
1

W
eir Flow

 Direction:
Both

Dam
ping:

0.0000 ft
W

eir Type:
Sharp Crested Vertical

Geom
etry Type:

Rectangular
Invert:

6.61 ft
Control Elevation:

6.61 ft
M

ax Depth:
83.25 ft

M
ax W

idth:
0.77 ft

Fillet:
0.00 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

W
eir Com

ponent
W

eir:
3

W
eir Count:

1
W

eir Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Horizontal
Geom

etry Type:
Rectangular

Invert:
8.50 ft

Control Elevation:
8.50 ft

M
ax Depth:

3.00 ft
M

ax W
idth:

4.50 ft
Fillet:

0.00 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

Drop Structure Com
m

ent:

Drop Structure Link: E2
Scenario:

Icpr3
From

 Node:
E2

To Node:
M

anhole
Link Count:

1
Flow

 Direction:
Both

Solution:
Com

bine
Increm

ents:
10

Pipe Count:
1

Dam
ping:

0.0000 ft
Length:

178.00 ft
FHW

A Code:
1

Entr Loss Coef:
0.00

Exit Loss Coef:
0.00

Bend Loss Coef:
0.00

Upstream
 Pipe

Dow
nstream

 Pipe
Invert:

2.24 ft
Invert:

2.24 ft
M

anning's N:
0.0120

M
anning's N:

0.0120
Geom

etry: Circular
Geom

etry: Circular
M

ax Depth:
2.50 ft

M
ax Depth:

2.50 ft
Bottom

 Clip
Default:

0.00 ft
Default:

0.00 ft
Op Table:

Op Table:
Ref Node:

Ref Node:
M

anning's N:
0.0120

M
anning's N:

0.0120
Top Clip

Default:
0.00 ft

Default:
0.00 ft

Op Table:
Op Table:

Ref Node:
Ref Node:

M
anning's N:

0.0120
M

anning's N:
0.0120
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Bend Location:
0.00 ft

Energy Sw
itch:

Energy
Pipe Com

m
ent:

W
eir Com

ponent
W

eir:
1

W
eir Count:

1
W

eir Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Circular

Invert:
7.74 ft

Control Elevation:
7.74 ft

M
ax Depth:

0.25 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

W
eir Com

ponent
W

eir:
2

W
eir Count:

1
W

eir Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Sharp Crested Vertical
Geom

etry Type:
Rectangular

Invert:
8.54 ft

Control Elevation:
8.54 ft

M
ax Depth:

83.25 ft
M

ax W
idth:

3.00 ft
Fillet:

0.00 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

W
eir Com

ponent
W

eir:
3

W
eir Count:

1
W

eir Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Horizontal
Geom

etry Type:
Rectangular

Invert:
9.29 ft

Control Elevation:
9.29 ft

M
ax Depth:

4.50 ft
M

ax W
idth:

3.00 ft
Fillet:

0.00 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:
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Drop Structure Com
m

ent:

Drop Structure Link: E3/S-2-33
Scenario:

Icpr3
From

 Node:
E3

To Node:
M

anhole
Link Count:

1
Flow

 Direction:
Both

Solution:
Com

bine
Increm

ents:
10

Pipe Count:
1

Dam
ping:

0.0000 ft
Length:

650.00 ft
FHW

A Code:
1

Entr Loss Coef:
0.00

Exit Loss Coef:
0.00

Bend Loss Coef:
0.00

Bend Location:
0.00 ft

Energy Sw
itch:

Energy

Upstream
 Pipe

Dow
nstream

 Pipe
Invert:

0.54 ft
Invert:

0.54 ft
M

anning's N:
0.0120

M
anning's N:

0.0120
Geom

etry: Circular
Geom

etry: Circular
M

ax Depth:
3.50 ft

M
ax Depth:

3.50 ft
Bottom

 Clip
Default:

0.00 ft
Default:

0.00 ft
Op Table:

Op Table:
Ref Node:

Ref Node:
M

anning's N:
0.0120

M
anning's N:

0.0120
Top Clip

Default:
0.00 ft

Default:
0.00 ft

Op Table:
Op Table:

Ref Node:
Ref Node:

M
anning's N:

0.0120
M

anning's N:
0.0120

Pipe Com
m

ent:

W
eir Com

ponent
W

eir:
1

W
eir Count:

1
W

eir Flow
 Direction:

Both
Dam

ping:
0.0000 ft

W
eir Type:

Horizontal
Geom

etry Type:
Rectangular

Invert:
5.54 ft

Control Elevation:
5.54 ft

M
ax Depth:

3.00 ft
M

ax W
idth:

4.50 ft
Fillet:

0.00 ft

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
Default:

0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

W
eir Com

m
ent:

Drop Structure Com
m

ent:

W
eir Link: IQ OverflowScenario:

Icpr3
From

 Node:
IQ LAKE

To Node:
ST.LUCIE RIVER

Link Count:
1

Flow
 Direction:

Both

Bottom
 Clip

Default:
0.00 ft

Op Table:
Ref Node:

Top Clip
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Dam
ping:

0.0000 ft
W

eir Type:
Sharp Crested Vertical

Geom
etry Type:

Rectangular
Invert:

8.54 ft
Control Elevation:

8.54 ft
M

ax Depth:
8333.25 ft

M
ax W

idth:
250.00 ft

Fillet:
0.00 ft

Default:
0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

W
eir Default:

3.200
W

eir Table:
Orifice Default:

0.600
Orifice Table:

Com
m

ent:

Pipe Link: P1Scenario:
Icpr3

From
 Node:

M
anhole

To Node:
E1

Link Count:
1

Flow
 Direction:

Both
Dam

ping:
0.0000 ft

Length:
498.00 ft

FHW
A Code:

1
Entr Loss Coef:

0.00
Exit Loss Coef:

0.00
Bend Loss Coef:

0.00
Bend Location:

0.00 ft
Energy Sw

itch:
Energy

Upstream
Dow

nstream
Invert:

1.94 ft
Invert:

-1.46 ft
M

anning's N:
0.0120

M
anning's N:

0.0120
Geom

etry: Circular
Geom

etry: Circular
M

ax Depth:
3.50 ft

M
ax Depth:

3.50 ft
Bottom

 Clip
Default:

0.00 ft
Default:

0.00 ft
Op Table:

Op Table:
Ref Node:

Ref Node:
M

anning's N:
0.0120

M
anning's N:

0.0120
Top Clip

Default:
0.00 ft

Default:
0.00 ft

Op Table:
Op Table:

Ref Node:
Ref Node:

M
anning's N:

0.0120
M

anning's N:
0.0120

Com
m

ent:

Sim
ulation: 100YR

Scenario:
Icpr3

Run Date/Tim
e:

7/24/2019 9:43:17 AM
Program

 Version:
ICPR4 4.04.00

General
Run M

ode:
Norm

al

Year
M

onth
Day

Hour [hr]
Start Tim

e:
0

0
0

0.0000
End Tim

e:
0

0
0

80.0000

Hydrology [sec]
Surface Hydraulics

[sec]
Groundw

ater [sec]

M
in Calculation Tim

e:
60.0000

0.1000
900.0000

M
ax Calculation Tim

e:
60.0000

Output Tim
e Increm

ents
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Hydrology

Year
M

onth
Day

Hour [hr]
Tim

e Increm
ent [m

in]
0

0
0

0.0000
60.0000

0
0

0
30.0000

30.0000
0

0
0

50.0000
15.0000

0
0

0
70.0000

30.0000

Surface Hydraulics

Year
M

onth
Day

Hour [hr]
Tim

e Increm
ent [m

in]
0

0
0

0.0000
60.0000

0
0

0
30.0000

30.0000
0

0
0

50.0000
15.0000

0
0

0
70.0000

30.0000

Groundw
ater

Year
M

onth
Day

Hour [hr]
Tim

e Increm
ent [m

in]
0

0
0

0.0000
360.0000

Restart File
Save Restart:

False

Resources & Lookup Tables

Resources
Lookup Tables

Rainfall Folder:
ICPR3

Boundary Stage Set:
Reference ET Folder:

Extern Hydrograph Set:
Unit Hydrograph

Folder:
ICPR3

Curve Num
ber Set:

ICPR3

Green-Am
pt Set:

ICPR3
Vertical Layers Set:

Im
pervious Set:

ICPR3
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Tim
e M

arching:
SAOR

IA Recovery Tim
e:

24.0000 hr
M

ax Iterations:
6

ET for M
anual Basins:

False
Over-Relax W

eight
Fact:

0.5 dec

dZ Tolerance:
0.0010 ft

M
anual Basin Rain Opt:

Global
M

ax dZ:
1.0000 ft

OF Region Rain Opt:
Global

Link Optim
izer Tol:

0.0001 ft
Rainfall Nam

e:
Sfw

m
d72

Rainfall Am
ount:

14.00 in
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Edge Length Option:
Autom

atic
Storm

 Duration:
72.0000 hr

Dflt Dam
ping (2D):

0.0050 ft
Dflt Dam

ping (1D):
0.0050 ft

M
in Node Srf Area

(2D):
1 ft2

M
in Node Srf Area

(1D):
113 ft2

Energy Sw
itch (2D):

Energy
Energy Sw

itch (1D):
Energy

Com
m

ent: M
INIM

UM
 CRITERIA FOR FINISHED FLOORS

100 YR, 72 HR STORM
 SETS M

IM
IM

UM
 FINISHED FLOOR ELEVATIONS

Sim
ulation: 10YRScenario:

Icpr3
Run Date/Tim

e:
7/24/2019 9:44:37 AM

Program
 Version:

ICPR4 4.04.00

General
Run M

ode:
Norm

al

Year
M

onth
Day

Hour [hr]
Start Tim

e:
0

0
0

0.0000
End Tim

e:
0

0
0

30.0000

Hydrology [sec]
Surface Hydraulics

[sec]
Groundw

ater [sec]

M
in Calculation Tim

e:
60.0000

0.1000
900.0000

M
ax Calculation Tim

e:
60.0000

Output Tim
e Increm

ents

Hydrology

Year
M

onth
Day

Hour [hr]
Tim

e Increm
ent [m

in]
0

0
0

0.0000
30.0000

0
0

0
5.0000

15.0000
0

0
0

15.0000
30.0000

Surface Hydraulics

Year
M

onth
Day

Hour [hr]
Tim

e Increm
ent [m

in]
0

0
0

0.0000
30.0000

0
0

0
5.0000

15.0000
0

0
0

15.0000
30.0000

Groundw
ater

Year
M

onth
Day

Hour [hr]
Tim

e Increm
ent [m

in]
0

0
0

0.0000
360.0000
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Restart File
Save Restart:

False

Resources & Lookup Tables

Resources
Lookup Tables

Rainfall Folder:
ICPR3

Boundary Stage Set:
Reference ET Folder:

Extern Hydrograph Set:
Unit Hydrograph

Folder:
ICPR3

Curve Num
ber Set:

ICPR3

Green-Am
pt Set:

ICPR3
Vertical Layers Set:

Im
pervious Set:

ICPR3
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Tim
e M

arching:
SAOR

IA Recovery Tim
e:

24.0000 hr
M

ax Iterations:
6

ET for M
anual Basins:

False
Over-Relax W

eight
Fact:

0.5 dec

dZ Tolerance:
0.0010 ft

M
anual Basin Rain Opt:

Global
M

ax dZ:
1.0000 ft

OF Region Rain Opt:
Global

Link Optim
izer Tol:

0.0001 ft
Rainfall Nam

e:
Flm

od
Rainfall Am

ount:
6.80 in

Edge Length Option:
Autom

atic
Storm

 Duration:
24.0000 hr

Dflt Dam
ping (2D):

0.0050 ft
Dflt Dam

ping (1D):
0.0050 ft

M
in Node Srf Area

(2D):
1 ft2

M
in Node Srf Area

(1D):
113 ft2

Energy Sw
itch (2D):

Energy
Energy Sw

itch (1D):
Energy

Com
m

ent: M
INIM

UM
 CRITERIA FOR ROAD CROW

N

10-YR, 24-HR DESIGN STORM
 SETS THE M

INIM
UM

 ELEVATION FOR ROADW
AY

Sim
ulation: 25YRScenario:

Icpr3
Run Date/Tim

e:
7/24/2019 9:45:32 AM

Program
 Version:

ICPR4 4.04.00

General
Run M

ode:
Norm

al

Year
M

onth
Day

Hour [hr]
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Start Tim
e:

0
0

0
0.0000

End Tim
e:

0
0

0
360.0000

Hydrology [sec]
Surface Hydraulics

[sec]
Groundw

ater [sec]

M
in Calculation Tim

e:
60.0000

0.1000
900.0000

M
ax Calculation Tim

e:
60.0000

Output Tim
e Increm

ents

Hydrology

Year
M

onth
Day

Hour [hr]
Tim

e Increm
ent [m

in]
0

0
0

0.0000
60.0000

0
0

0
30.0000

30.0000
0

0
0

50.0000
15.0000

0
0

0
70.0000

60.0000

Surface Hydraulics

Year
M

onth
Day

Hour [hr]
Tim

e Increm
ent [m

in]
0

0
0

0.0000
60.0000

0
0

0
30.0000

30.0000
0

0
0

50.0000
15.0000

0
0

0
70.0000

60.0000

Groundw
ater

Year
M

onth
Day

Hour [hr]
Tim

e Increm
ent [m

in]
0

0
0

0.0000
360.0000

Restart File
Save Restart:

False

Resources & Lookup Tables

Resources
Lookup Tables

Rainfall Folder:
ICPR3

Boundary Stage Set:
Reference ET Folder:

Extern Hydrograph Set:
Unit Hydrograph

Folder:
ICPR3

Curve Num
ber Set:

ICPR3

Green-Am
pt Set:

ICPR3
Vertical Layers Set:

Im
pervious Set:

ICPR3
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options
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Tim
e M

arching:
SAOR

IA Recovery Tim
e:

24.0000 hr
M

ax Iterations:
6

ET for M
anual Basins:

False
Over-Relax W

eight
Fact:

0.5 dec

dZ Tolerance:
0.0010 ft

M
anual Basin Rain Opt:

Global
M

ax dZ:
1.0000 ft

OF Region Rain Opt:
Global

Link Optim
izer Tol:

0.0001 ft
Rainfall Nam

e:
Sfw

m
d72

Rainfall Am
ount:

11.20 in
Edge Length Option:

Autom
atic

Storm
 Duration:

72.0000 hr

Dflt Dam
ping (2D):

0.0050 ft
Dflt Dam

ping (1D):
0.0050 ft

M
in Node Srf Area

(2D):
1 ft2

M
in Node Srf Area

(1D):
113 ft2

Energy Sw
itch (2D):

Energy
Energy Sw

itch (1D):
Energy

Com
m

ent: M
INIM

UM
 CRITERIA FOR SITE PERIM

ETER BERM

25 YR, 72-HR DESIGN STORM
 SETS M

INIM
UM

 CRITERIA FOR SITE PERIM
ETER BERM
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M
anual Basin Runoff Sum

m
ary [Icpr3]

Basin
Nam

e
Sim

 Nam
e

M
ax Flow

[cfs]
Tim

e to
M

ax Flow
[hrs]

Total
Rainfall
[in]

Total
Runoff [in]

Area [ac]
Equivalent
Curve
Num

ber

%
 Im

perv
%

 DCIA

A
100YR

78.59
60.0000

14.00
11.95

17.5800
84.0

0.00
0.00

B
100YR

47.70
60.0000

14.00
12.49

10.5000
88.0

0.00
0.00

C1
100YR

21.70
60.0000

14.00
12.62

4.0000
89.0

0.00
0.00

C2
100YR

104.42
60.0000

14.00
12.35

21.2000
87.0

0.00
0.00

D
100YR

34.82
60.0000

14.00
12.62

6.9000
89.0

0.00
0.00

E1
100YR

154.35
60.0000

14.00
12.49

27.0000
88.0

0.00
0.00

E2
100YR

16.58
60.0000

14.00
12.62

3.0000
89.0

0.00
0.00

E3
100YR

30.76
60.0000

14.00
13.51

5.8000
96.0

0.00
0.00

IQ BASIN
100YR

19.73
60.0000

14.00
12.62

3.0000
89.0

0.00
0.00

NE-W
L

100YR
204.16

60.0000
14.00

12.22
44.5400

86.0
0.00

0.00
SE-W

L
100YR

179.97
60.0000

14.00
11.95

39.6000
84.0

0.00
0.00

A
10YR

42.12
12.0167

6.80
4.95

17.5800
84.0

0.00
0.00

B
10YR

27.14
12.0167

6.80
5.40

10.5000
88.0

0.00
0.00

C1
10YR

12.79
12.0167

6.80
5.51

4.0000
89.0

0.00
0.00

C2
10YR

59.18
12.0167

6.80
5.29

21.2000
87.0

0.00
0.00

D
10YR

20.31
12.0167

6.80
5.51

6.9000
89.0

0.00
0.00

E1
10YR

90.79
12.0167

6.80
5.40

27.0000
88.0

0.00
0.00

E2
10YR

9.80
12.0167

6.80
5.51

3.0000
89.0

0.00
0.00

E3
10YR

19.29
12.0167

6.80
6.32

5.8000
96.0

0.00
0.00

IQ BASIN
10YR

12.50
12.0000

6.80
5.51

3.0000
89.0

0.00
0.00

NE-W
L

10YR
113.10

12.0167
6.80

5.17
44.5400

86.0
0.00

0.00
SE-W

L
10YR

96.64
12.0167

6.80
4.95

39.6000
84.0

0.00
0.00

A
25YR

61.84
60.0000

11.20
9.20

17.5800
84.0

0.00
0.00

B
25YR

37.79
60.0000

11.20
9.71

10.5000
88.0

0.00
0.00

C1
25YR

17.22
60.0000

11.20
9.84

4.0000
89.0

0.00
0.00

C2
25YR

82.61
60.0000

11.20
9.59

21.2000
87.0

0.00
0.00

D
25YR

27.63
60.0000

11.20
9.84

6.9000
89.0

0.00
0.00

E1
25YR

122.36
60.0000

11.20
9.71

27.0000
88.0

0.00
0.00

E2
25YR

13.16
60.0000

11.20
9.84

3.0000
89.0

0.00
0.00

E3
25YR

24.58
60.0000

11.20
10.72

5.8000
96.0

0.00
0.00

IQ BASIN
25YR

15.67
60.0000

11.20
9.84

3.0000
89.0

0.00
0.00

NE-W
L

25YR
161.24

60.0000
11.20

9.46
44.5400

86.0
0.00

0.00
SE-W

L
25YR

141.61
60.0000

11.20
9.20

39.6000
84.0

0.00
0.00
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Node M
ax Conditions [Icpr3]

Node Nam
e

Sim
 Nam

e
W

arning
Stage [ft]

M
ax Stage

[ft]
M

in/M
ax

Delta Stage
[ft]

M
ax Total

Inflow
 [cfs]

M
ax Total

Outflow
 [cfs]

M
ax Surface

Area [ft2]

A
100YR

0.00
11.23

0.0008
78.59

4.72
325657

B
100YR

0.00
10.59

0.0007
47.70

2.88
202307

C1
100YR

0.00
11.32

0.0009
21.70

6.61
78642

C2
100YR

0.00
11.31

0.0008
110.99

6.53
447359

D
100YR

0.00
9.71

0.0008
34.82

5.19
133999

E1
100YR

0.00
8.85

0.0009
169.57

19.29
455823

E2
100YR

0.00
9.41

0.0007
16.58

9.81
33709

E3
100YR

0.00
8.88

0.0010
30.76

9.34
75963

IQ LAKE
100YR

10.00
7.18

0.0005
19.72

0.00
87120

M
anhole

100YR
8.54

8.87
0.0015

16.30
16.26

113
NE-W

L
100YR

0.00
6.08

0.0005
209.28

45.88
1014761

SE-W
L

100YR
0.00

7.68
0.0002

183.42
128.54

797851
ST.LUCIE
RIVER

100YR
0.00

-0.36
0.0000

171.02
0.00

0

A
10YR

0.00
9.86

0.0009
42.11

1.38
161170

B
10YR

0.00
9.53

0.0005
27.14

0.78
187308

C1
10YR

0.00
10.09

0.0010
12.79

7.47
21780

C2
10YR

0.00
10.09

0.0008
65.72

2.15
260502

D
10YR

0.00
8.69

0.0009
20.31

0.71
73590

E1
10YR

0.00
7.49

0.0010
103.80

2.73
307937

E2
10YR

0.00
8.93

0.0009
9.80

2.58
30492

E3
10YR

0.00
7.49

0.0010
19.28

13.50
21780

IQ LAKE
10YR

10.00
6.29

0.0003
12.49

0.00
84929

M
anhole

10YR
8.54

7.49
0.0014

13.72
13.68

113
NE-W

L
10YR

0.00
5.53

0.0005
113.45

15.34
911161

SE-W
L

10YR
0.00

7.57
0.0002

97.04
69.31

694993
ST.LUCIE
RIVER

10YR
0.00

-0.36
0.0000

79.63
0.00

0

A
25YR

0.00
10.80

0.0010
61.83

3.53
258490

B
25YR

0.00
10.20

0.0007
37.79

2.00
187308

C1
25YR

0.00
10.93

0.0009
17.22

7.48
50147

C2
25YR

0.00
10.93

0.0009
89.62

4.98
362670

D
25YR

0.00
9.47

0.0009
27.63

1.47
116481

E1
25YR

0.00
8.48

0.0010
138.63

7.20
402426

E2
25YR

0.00
9.29

0.0006
13.15

6.44
32643

E3
25YR

0.00
8.49

0.0010
24.58

11.71
58438

IQ LAKE
25YR

10.00
6.83

0.0004
15.67

0.00
87120

M
anhole

25YR
8.54

8.49
0.0025

16.76
16.72

113
NE-W

L
25YR

0.00
5.88

0.0004
164.38

32.55
977264

SE-W
L

25YR
0.00

7.63
0.0002

143.88
99.76

750468
ST.LUCIE
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