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Storm	Water	Management	Pond	Interconnections	
	
The	ponds	around	the	Grand	Harbor	and	Oak	Harbor	property	are	a	critical	part	of	
the	storm	water	management	system.		The	majority	of	the	ponds	are	organized	into	
4	basins.		Basin	1	is	in	the	Falls	area.		Basin	2	is	around	Victoria	and	north	of	
Newport.		Basin	3	is	around	Harmony	and	south	into	Oak	Harbor	and	next	to	the	
club.		Basin	5	is	around	River	Club	and	the	Harbor	golf	course.		Basin	4	is	the	
Estuary.		All	excess	water	above	the	designed	control	levels	flow	into	the	Estuary.		
There	are	7	other	unconnected	ponds;	St	Andrews,	2	in	River	Village,	4	in	the	
Reserve/	Osprey	Village	area.		The	4	in	the	Reserve	area	overflow	into	basin	5.		The	
other	3	overflow	into	the	Estuary	directly.			Critical	for	the	proper	functioning	of	the	
pond	system	is	the	movement	of	water	from	one	pond	to	another	on	the	way	to	the	
discharge	points	(control	structures	with	weirs)	to	the	estuary.			
	
In	August	and	September	2019	the	majority	of	the	pond	interconnections	and	about	
half	of	the	culverts	in	the	Estuary	were	inspected.			There	were	25	interconnections	
plus	5	double	culverts	in	basins	1,	2,	3,	4,	and	5	plus	8	control	structures	(weirs	that	
control	water	levels	and	flow)	were	inspected.		Twelve	of	the	interconnections	
needed	to	be	cleaned	out	in	November	to	complete	the	inspections.	The	initial	
August/September	inspections	missed	3	other	pipes,	one	control	structure	in	the	
pond	system	and	4	culverts	sets	in	the	estuary.		These	last	pipes	were	inspected	in	
December.	
	
The	inspections	found	3	pipes	were	damaged	(partially	crushed)	restricting	flow	
and	one	pipe	had	a	hole	(rusted	through).		There	were	2	weir	structures	that	were	
modified	without	a	permit	and	one	was	partially	blocked.		A	gate	structure	was	
added	between	two	Basin	3	ponds	that	is	not	permitted	as	well.		One	control	
structure	(St	Andrews)	was	not	as	built	and	is	completely	non-functional.		Two	
ponds	had	a	sheet	of	plywood	blocking	a	pipe	mouth.		Two	pairs	of	double	culverts	
and	one	single	culvert	in	the	Estuary	were	completely	blocked.		One	other	double	in	
the	Estuary	is	partially	blocked.		No	Estuary	culverts	were	cleared	at	this	time.	
	
The	following	is	the	compilation	of	all	the	diver	and	cleaning	reports	for	this	
inspection.	Shenandoah	Construction,	the	contractor	doing	the	inspections	and	
cleaning,		used	their	own	numbering	system.		Page	3	is	the	map	that	Shenandoah	
used	with	their	numbering	of	lakes	and	control	structures	that	also	show	the	pipes	
that	were	inspected.		The	lake	numbers	differ	from	the	numbers	assigned	as	part	of	
the	SJRWMD	Consumption	and	Use	Permit.		The	next	to	last	page	of	this	report	is	a	
new	map	using	the	SJRWMD	numbers	and	locating	all	of	the	permitted	control	
structures,	interconnecting	pipes,	and	Estuary	culverts	in	the	system.		Note	that	the	
4	ponds	in	the	Reserve	area	were	not	inspected.		These	ponds	are	fairly	new	and,	
therefore,	were	not	inspected	nor	are	they	numbered	on	the	Shenandoah	map.			
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L1-L5

L1-L3

L1-L16

L2-L16

L17-L5

L8-L9

L9-L14

L9-L12

L7-L12

L28-L10

L18-Est

L10-L11

L11-L12

L15-L13

L13-L18

L14-L13

L13-L20

L20-L21

L30-L21

L18-L19

L23-Est

L23-L22

L25-Est

L26-L25

L24

L3-L5

L17-Est

The lake number in white boxes are the Shenandoah number lake numbers
The connection labels use the Shenandoah numbers
The white numbers in the lakes is the lake number from the CUP
The blue culverts are culverts not found in the initial Aug/Sept diver reports and will be inspected at a later time

DBL 6

DBL 9

DBL 7

DBL 8

Completed 12/2019

#8 Is a Single 
not a Double

Ponds and Connections Using Shenandoah #
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Condition	Summary

Page Basin
6 5 Lake	 1 - Lake	 16 OK
8 5 Lake	 1 - Lake	 5 Cleaned
14 St	Andrews Lake	 24 - Lake	 EST The	control	structure	is	not	as	designed	and	

installed	and	is	not	in	the	correct	position.		The	
CB	was	pumped	out	and	there	is	no	outfall.		It	is	
also	likely	the	side	drain	is	not	attached	and	
there	is	a	pipe	going	directly	back	to	the	pond.

16 2 Lake	 11 - Lake	 12 OK
18 3 Lake	 18 - Lake	 19 Cleaned
24 3 Lake	 22 - Lake	 23 OK
31 3 Lake	 18 - Lake	 13 OK
33 River	Village Lake	 25 - Lake	 EST OK
35 River	Village Lake	 25 - Lake	 26 OK
37 5 Lake	 4 - Lake	 5 OK
39 2 Lake	 8 - Lake	 9 OK
43 2 Lake	 9 - Lake	 12 Cleaned
47 5 Lake	 17 - Lake	 5 Cleaned
49 3 Lake	 23 - Lake	 CS7 OK
52 EST DBL#2 EST OK
56 EST DBL#3 EST OK
58 EST DBL#1 EST OK
60 3 Lake	 18 - Lake	 EST OK	some	marine	growth	and	some	corrosion.		2	

bolts	protruding	in	pipe	near	CS4		outfall	in	
mangrove	13in	sediment

64 2	TO	3 Lake	 9 - Lake	 14 Cleaned	CB1	to	Lake	14		Note	collapsed	pipe	
19ft	from	entrance	in	pond	9.	Needed	to	create	
a	channel	at	14	outfall	due	to	pile	of	silt.		
Unpermitted	weir	modification	noted.

70 1	TO	2 Lake	 10 - Lake	 11 Cleaned	11	outfall	to	CB3		
76 EST DBL#5 EST Both	east	and	west	culverts	are	completely	

blocked
80 2 Lake	 7 - Lake	 12 Home	made	structure	Lifted
82 3 Lake	 30 - Lake	 21 Cleaned
84 5 Lake	 17 - Lake	 EST Hard	growth	lining	pipe	in	estuary
86 5 Lake	 16 - Lake	 2 Cleaned.		Damaged	Pipe	in	L16
88 5 Lake	 3 - Lake	 1 Cleaned
90 3 Lake	 13 - Lake	 14 OK
92 3 Lake	 15 - Lake	 13 OK
94 3 Lake	 20 - Lake	 21 Cleaned
96 1 Lake	 28 - Lake	 10 Cleaned
98 3 Lake	 13 - Lake	 20 OK
100 EST DBL#4 EST OK	no	water	in	pipe
102 5 Lake	 16E - Lake	 1 Damaged	pipe	could	not	inspect
105 EST DBL#6 EST Partially	Blocked
107 EST DBL#7 EST OK
109 EST Single#8 EST Blocked
111 EST DBL#9 EST Partially	Blocked

Connection
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Lake 1 to Lake 16 
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Lake 1 to Lake 16 
River Club Page 349



Lake 1 to Lake 5 
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Lake 1 to Lake 5 
River Club Page 351



Lake 1 to Lake 5 
River Club Page 352



Lake 1 to Lake 5 
River Club Page 353



Lake 1 to Lake 5 
River Club Page 354



Lake 1 to Lake 5 
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Lake 24 St Andrews
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Lake 24 St Andrews
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Lake 11 to Lake 12 
Basin 2 Page 358



Lake 11 to Lake 12 
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Lake 18 to Lake 19 
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Lake 18 to Lake 19 
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Lake 18 to Lake 19 
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Lake 18 to Lake 19 
Basin 3 Page 363



Lake 18 to Lake 19 
Basin 3 Page 364



Lake 18 to Lake 19 
Basin 3 Page 365



Lake 22 to Lake 23 
Basin 3 Page 366



Lake 22 to Lake 23 
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Lake 22 to Lake 23 
Basin 3 Page 368



Lake 22 to Lake 23 
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L22 -L23 through multiple structures Page 370



L22 -L23 through multiple structures Page 371
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Lake 18 to Lake 13 
Basin 3 Page 373



Lake 18 to Lake 13 
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Lake 25 to ESTUARY
River Village Page 375



Lake 25 to ESTUARY
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Lake 25 to Lake 26  
River Village Page 377



Lake 25 to Lake 26  
River Village Page 378



Lake 4 to Lake 5  
River Club Page 379



Lake 4 to Lake 5  
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Lake 8 to Lake 9  
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Lake 8 to Lake 9  
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CULVERT PIPE INSPECTION FORM 
 
 

Date of Inspection: 6 August, 2019                              
____________________________ 
 
Customer Name: Grand Harbor Oak Harbor Trans.  _________________                   
__________ 
 
Location of Pipe: L8 to Lake 9                                               __________ 
 
Type of Pipe: CMP_    ____       Diameter: 36”  _   ____        Length: 180’    _____ 
 
Depth from surface to top of pipe: 1’ at the outfall__     _______________________ 
 
Describe access to the pipe: Lake 9 end has mound of sand at outfall that needs 
cleared to allow full flow                     
 
End of pipe inspection made from (N.S.E.W): Lake 8 to Lake 9____________   
______________________________________________________________________
_____________ 
 
General Condition of Pipe: Diver noted pipe to br in fair condition________  
 
                                                           _____________                             
 
 
 
 
Illustrate Condition & Contents of Pipe 
 

A. Cross Section:  
    

   
 Diameter 

 
__36”__ 

  

 Lake 8 to Lake 9 Victoria revised post cleaning to note the mound of silt at the pipe 9 outfall
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2	of	2	 	 	

Phone:	(954)	975-0098	 Shenandoah	Construction	 Fax:	(954)	975-9718	
	 1888	N.	W.	22nd	Street	
	 Pompano	Beach,	Florida	33069	
	 www.shenandoahconstruction.com	

 
 
 
 
 
 
 
   
 
 

B. Culvert Approach  
 

 
C. Culvert Profile:   Round____________________________________________ 
 
Comments:  Outfall is inaccessible at lake  9                                                   ___       
__________________________________ 
 

 
 
 

 
Diver:  Dakota_______ Tender:  Tyler   ____     Supervisor: _ Chris   ___ 
 
 
Name of Customer Representative on Site:  _ _____David_ __________________ 
 

 Lake 8 to Lake 9 Victoria revised post cleaning to note the mound of silt at the pipe 9 outfall
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Lake 9 to Lake 12  
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Lake 9 to Lake 12  
Basin 2 Page 386



	

	
	

	
	

CULVERT PIPE INSPECTION FORM 
 
 

Date of Inspection: 6 August, 2019                              
____________________________ 
 
Customer Name: Grand Harbor Oak Harbor Trans.  _________________                   
__________ 
 
Location of Pipe: L9 to Lake 12                                                __________ 
 
Type of Pipe: CMP_    ____       Diameter: 36”  _   ____        Length: 80’     _____ 
 
Depth from surface to top of pipe: 1’ at the outfall__     _______________________ 
 
Describe access to the pipe: Cleaned pipe and found hole in pipe 30 feet from 
lake 9 end of pipe at 6 0’clock Position and bottom of pie is rusted and has small 
holes throughout pipe.                     
 
End of pipe inspection made from (N.S.E.W): North at lake 9____________   
______________________________________________________________________
_____________ 
 
General Condition of Pipe: Diver noted that the pipe is heavily corroded________  
 
Throughout 60’clock position                                                           _____________                             
 
 
 
 
Illustrate Condition & Contents of Pipe 
 

A. Cross Section:  
    
   

 Diameter 
 

__36”__ 

 Lake 9 to Lake 12 Basin 2  Revised with Note on hole in pipe found during cleaning
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Phone:	(954)	975-0098	 Shenandoah	Construction	 Fax:	(954)	975-9718	
	 1888	N.	W.	22nd	Street	
	 Pompano	Beach,	Florida	33069	
	 www.shenandoahconstruction.com	

  
 
 
 
 
 
 
 
   
 
 

B. Culvert Approach  
 

 
C. Culvert Profile:   Round____________________________________________ 
 
Comments:  Outfall is inaccessible._____________________________________ 
 

 
 
 

 
Diver:  Dakota_______ Tender:  Tyler   ____     Supervisor: _ Chris   ___ 
 
 
Name of Customer Representative on Site:  _ _____David_ __________________ 
 

 Lake 9 to Lake 12 Basin 2  Revised with Note on hole in pipe found during cleaning
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Lake 17 to Lake 5  
River Club Page 389



Lake 17 to Lake 5  
River Club Page 390



Lake 23 to Estuary  
OH Basin 3

 Lake 23 to CS7
 OH Basin 3 Page 391



Lake 23 to Estuary  
OH Basin 3

 Lake 23 to CS7
 OH Basin 3 Page 392



CS#7 (pond 23) to Estuary
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Double Culvert #2  
Estuary Page 394



Double Culvert #2  
Estuary Page 395



Double Culvert #3  
Estuary Page 396



Double Culvert #3  
Estuary Page 397



Double Culvert #3  
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Double Culvert #3  
Estuary Page 399



Double Culvert #1  
Estuary Page 400



Double Culvert #1  
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Lake 18 - Estuary
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Lake 18 - Estuary
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Lake 18 - Estuary
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Lake 18 - Estuary
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Lake 9 - Lake 14 
Basin 2 to Basin 3 Page 406



Lake 9 - Lake 14 
Basin 2 to Basin 3 Page 407



Lake 9 - Lake 14 
Basin 2 to Basin 3 Page 408



Lake 9 - Lake 14 
Basin 2 to Basin 3 Page 409



Lake 9 - Lake 14 
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Lake 9 - Lake 14 
Basin 2 to Basin 3 Page 411



Lake 10 - Lake 11 
Basin 1 to Basin 2 Page 412



Lake 10 - Lake 11 
Basin 1 to Basin 2 Page 413



Lake 10 - Lake 11 
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Lake 10 - Lake 11 
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Lake 10 - Lake 11 
Basin 1 to Basin 2 Page 416



Lake 10 - Lake 11 
Basin 1 to Basin 2 Page 417



Double Culvert #5  
Estuary Page 418



Double Culvert #5  
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Double Culvert #5  
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Double Culvert #5  
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Lake 7 to Lake 12  
Basin 2 Page 422



Lake 7 to Lake 12  
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Lake 30 to Lake 21  
Basin 3 Page 424



Lake 30 to Lake 21  
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Lake 17 to Estuary  
River Club Page 426



Lake 17 to Estuary  
River Club Page 427



Lake 16 to Lake 2  
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Lake 16 to Lake 2  
River Club Page 429



Lake 3 to Lake 1  
River Club Page 430



Lake 3 to Lake 1  
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Lake 13 to Lake 14  
Basin 3 Page 432



Lake 13 to Lake 14  
Basin 3 Page 433



Lake 15 to Lake 13  
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Lake 15 to Lake 13  
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Lake 20 to Lake 21  
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Lake 20 to Lake 21  
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Lake 28 to Lake 10 
Basin 1 Page 438



Lake 28 to Lake 10 
Basin 1 Page 439



Lake 13 to Lake 20  
Basin 3 Page 440



Lake 13 to Lake 20  
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Double Culvert #4  
Estuary Page 442



Double Culvert #4  
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 Lake 16E to Lake 1 
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 Lake 16E to Lake 1 
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Damaged E L16-L1 pipe to be inspected
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 Double Culvert #6 Estuary Page 447
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 Double Culvert #7 Estuary
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 Double Culvert #7 Estuary
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 Single Culvert #8 Estuary
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 Single Culvert #8 Estuary
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 Double Culvert #9 Estuary
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 Double Culvert #9 Estuary
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1/2/20		5:33	PM Length	of	Interconnecting	Pipes

Basin 	From	
Shen	#

To	Shen	
#

	From	
SJ	#

To	SJ	
# CBs Type Diameter Length	(FT)

Sum	of	Length	(FT) 5 17 5 1 2 CMP 36

Row	Labels Total
5 17 EST 1 EST

CMP 42 120

CMP 6373
5 4 5 3 2

CMP 36 145

24 1101
5 3 1 4 5

CMP 24 225
30 210 5 1 16 5 6 CMP 36 200
32 50 5 1 5 5 2 CMP 36 250
36 2332 5 16 2 6 7 CMP 36 120
42 529 1 28 10 8 9 CMP 36 350
48 710 1	TO	2 10 CS1 9 CS1 CMP 60 20
52 90 2 7 12 10 14 CMP 24 176
54 241 2 9 12 11 14 CMP 36 80
60 20 2	TO	3 9 CS2 11 CS2 CMP 24
72 1090 2 11 12 13 14 CMP 36 175

RCP 2823
2	TO	3 11 CS10 13 CS10

CMP 42 100
24 1169 3 15 13 15 16 CMP 24 100
42 886 3 13 14 16 12 CMP 24 100
54 433 3 13 20 16 17 CMP 36 200
18 335 3 20 21 17 18 CMP 24 100

CAP 65 3 18 19 19 20 CMP 36 180
18 65 3 18 13 19 16 CMP 36 177

Grand	Total 9261
3 18 EST 19 EST

CMP 48 370
3 23 CS7 21 CS7 CMP 48 80

CMP 3 30 21 22 18 CMP 24 325
RCP 3 22 23 23 21 CMP 42 69
CAP 3 22 23 23 21 MH2 RCP 42 100

3 22 23 23 21 MH3 RCP 42 122
3 22 23 23 21

B4 RCP 42 133
3 22 23 23 21 B5 RCP 42 157
3 22 23 23 21 B6 RCP 42 101

Sum	of	Length	(FT) 3 22 23 23 21 B7 RCP 42 273
Row	Labels Total 2 8 9 24 11 CMP 36 290
18 400 River	Village 25 EST 26 EST CMP 32 50

RCP 335 River	Village 25 26 26 25 CMP 48 260
CAP 65 St	Andrews 24 EST 27 EST CMP 36 65

24 2270 5 16E 1 6E 5 CMP 30 210
CMP 1101 1	TO	2 CB1 CMP CB1 CMP RCP 54 221
RCP 1169 2	TO	3 CB1 14 CB1 12 CMP 36 100

30 210 1	TO	2 CMP 11 CMP 13 CMP 54 362
CMP 210 Reserve CS01 5 CS01 5 RCP 24 9

32 50 Reserve CS02 O1 CS02 O1 CAP 18 65
CMP 50 1	TO	2 CS1 CB1 CS1 CB1 RCP 54 212

36 2332 2	TO	3 CS10 13 CS10 16 CMP 42 120
CMP 2332 2	TO	3 CS2 CB1 CS2 CB1 CMP 24 75

42 1415 3	to	EST CS7 Est CS7 EST CMP 42 35
CMP 529 EST DBL#2 EST CS7 EST CMP 72 180
RCP 886 EST DBL#3 EST CS7 EST CMP 72 180

48 710 EST DBL#1 EST CS7 EST CMP 72 240
CMP 710 EST DBL#5 EST CS7 EST CMP 54

52 90 EST DBL#4 EST CS7 EST CMP 72 300
CMP 90 EST DBL#6 EST CS7 EST CMP 42 85

54 674 EST DBL#7 EST CS7 EST CMP 52 90
CMP 241 EST DBL#8 EST CS7 EST CMP 72 95
RCP 433 EST DBL#9 EST CS7 EST CMP 72 95

60 20 Reserve D23 R1 D23 R1 RCP 24 408
CMP 20 Reserve O1 CS01 O1 CS01 RCP 24 42

72 1090 Reserve R1 5 R1 5 RCP 24 481
CMP 1090 Reserve R2 R1 R2 R1 RCP 24 229

Grand	Total 9261 Reserve R3 D23 R3 D23 RCP 18 335

Reinforced	Concrete	Pipe

There	are	some	small	sections	of	pipe	that	
were	not	measured	due	to	blockages

Corrugated	Metal	Pipe

Plastic	Pipe
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