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Appendix E

Bottleneck Identification in the Primary System



Potential Bottlenecks Identified and Further Reviewed

Id Conduit System US_Node | DS_Node Description Action

1 80112 LPGA 1101 1102 5-foot by 16-foot Arch CMP under Alta Drive Field Verified & Eliminated
2 80165 LPGA South Branch 1603 13 43-inch by 68-inch Arch CMP under 8th Street Field Verified & Eliminated
3 81393 Nova 13902 13901 66-inch RCP under Nova Road between Madeline and Gordon Bottleneck

4 21 Halifax 1381 138 3-foot by 6.8-foot box culvert under Ryanwood Bottleneck

5 23 Halifax 2301HAL 134 42-inch CMP under Powers Field Verified & Eliminated
6 Halifax NA NA Halifax Canal under Eastport Parkway Field Verified & Eliminated
7 37 Halifax 1030 150 48-inch culvert under private driveway Field Verified & Eliminated
8 81332 Reed 13301 12901 Nova under Madeline Field Verified & Eliminated
9 29 Halifax 141 2901HAL Halifax under Oak Street Field Verified & Eliminated
10 n/a Halifax n/a n/a Buschman Pond added to model Field Verified & Eliminated
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NOVA ROAD NORTH BASIN EXISTING LAND USE

Water Elevation Profile: Node 3-132
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NOVA ROAD NORTH BASIN EXISTING LAND USE

Water Elevation Profile: Node 1401 - 808
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NOVA ROAD NORTH BASIN EXISTING LAND USE

Water Elevation Profile:
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NOVA ROAD NORTH BASIN EXISTING LAND USE

Water Elevation Profile: Node 13104 - 12102
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NOVA ROAD NORTH BASIN EXISTING LAND USE

Water Elevation Profile: Node 101 - 128
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NOVA ROAD NORTH BASIN EXISTING LAND USE
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Appendix F

Alternative Analysis Model Results



Nova Canal Flood Control and Integrated Water Resources Project

Summary of Modeling Results

LPGA Canal System

May 2009 Storm Event- LPGA Canal System

s | o ] 1 = = = s s v
e[ o | o [T [ | e e e [ e | S [
11th St Canal Outfall 308 - 32 32 00 32 0.0 32 0.0 32 00 32 0.0 32 00 32 0.0
Upstream of Riverside Dr 306 46 37 37 00 37 0.0 37 0.0 35 0.2 35 0.2 35 0.2 32 05
Upstream of Daytona Road 804 123 47 47 00 47 0.0 47 0.0 43 0.4 43 0.4 43 04 33 1.4
Upstream of US 1 (Ridgewood) 302 1.7 56 56 00 56 0.0 55 0.0 50 0.6 50 06 49 0.7 43 13
;3:'(':;2?2'"2 Railroad Ditch and 8 6.7 71 71 00 71 0.0 7.0 00 65 0.6 65 0.6 6.4 07 6.4 0.7
Upstream of Alta Drive 1101 87 72 7.2 00 72 0.0 7.1 0.1 66 0.6 6.6 06 65 07 65 0.7
Upstream of Center Avenue 1402 86 7.6 75 00 7.6 0.0 75 0.1 6.9 06 69 0.7 68 0.8 68 0.8
11th St Canal at Nova Road 1401 109 84 8.4 00 84 0.0 83 0.1 7.7 0.7 7.7 0.7 76 0.8 76 0.8

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6

Alternative 7

Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals

Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)

Navy Canal storage and flow diversion west of Clyde Morris Boulevard

Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond
Combination of alternatives 2, 3 and 4

Combination of alternatives 1, 2, 3 and 4

Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals




Nova Canal Flood Control and Integrated Water Resources Project

Summary of Modeling Results

LPGA Canal System

100 Year Event- LPGA Canal System

s | o ] 1 z a ~ s s v
e[ o | o [T [ e | e e [ | e | o [
11th St Canal Outfall 308 - 20 2.0 00 20 0.0 20 0.0 20 00 20 0.0 20 00 20 0.0
Upstream of Riverside Dr 306 46 31 3.0 00 31 0.0 3.1 0.0 3.0 0.1 3.0 0.1 3.0 0.1 2.1 0.9
Upstream of Daytona Road 804 123 45 45 00 45 0.0 45 0.0 44 0.1 44 0.1 44 0.1 25 2.0
Upstream of US 1 (Ridgewood) 302 1.7 54 s4 00 54 0.0 54 0.0 53 0.1 53 0.1 52 0.2 43 11
;3:'(':;2?2'"2 Railroad Ditch and 8 6.7 7.0 6.9 01 7.0 0.0 7.0 00 6.8 0.2 68 0.2 6.8 02 67 0.3
Upstream of Alta Drive 1101 87 71 7.1 00 71 0.0 7.1 0.0 7.0 0.1 7.0 0.1 6.9 0.2 6.8 203
Upstream of Center Avenue 1402 86 7.6 76 00 7.6 0.0 76 0.0 7.4 0.1 74 0.1 7.4 0.2 73 03
11th St Canal at Nova Road 1401 109 8.6 86 00 86 0.0 86 0.0 85 0.1 85 0.1 85 0.2 84 0.2

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6

Alternative 7

Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals

Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)

Navy Canal storage and flow diversion west of Clyde Morris Boulevard

Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond

Combination of alternatives 2, 3 and 4

Combination of alternatives 1, 2, 3 and 4

Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals




Nova Canal Flood Control and Integrated Water Resources Project

Summary of Modeling Results

LPGA Canal System

25 Year Event- LPGA Canal System

s | o ] 1 z a ~ s s v
e[ o | o [T | [ | e [ [ | e | o [
11th St Canal Outfall 308 - 20 2.0 00 20 0.0 20 0.0 20 00 20 0.0 20 00 20 0.0
Upstream of Riverside Dr 306 46 28 28 00 28 0.0 28 0.0 27 00 27 0.0 27 01 21 0.7
Upstream of Daytona Road 804 123 41 41 00 41 0.0 41 0.0 40 0.1 40 0.1 40 0.1 23 18
Upstream of US 1 (Ridgewood) 802 117 48 48 00 48 0.0 48 0.0 47 0.1 47 0.1 47 0.1 36 12
;3:'(':;2?2'"2 Railroad Ditch and 8 6.7 6.4 63 01 6.4 0.0 6.4 00 63 0.1 63 01 6.2 02 61 0.2
Upstream of Alta Drive 1101 87 65 65 0.1 6.5 0.0 65 0.0 6.4 0.1 6.4 0.1 63 0.2 63 0.2
Upstream of Center Avenue 1402 86 7.0 6.9 00 7.0 0.0 7.0 0.0 68 0.1 6.8 0.1 68 0.2 67 03
11th St Canal at Nova Road 1401 109 8.1 8.0 00 8.1 0.0 80 0.0 7.9 0.2 7.9 0.1 7.9 0.2 7.9 0.2

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6

Alternative 7

Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals

Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)

Navy Canal storage and flow diversion west of Clyde Morris Boulevard

Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond

Combination of alternatives 2, 3 and 4

Combination of alternatives 1, 2, 3 and 4

Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals




Nova Canal Flood Control and Integrated Water Resources Project

Summary of Modeling Results

LPGA Canal Branch Systems

May 2009 Storm Event- LPGA Canal Branch Systems

Indicator

Existing

SWMMS y Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7
Elevation | Peak Stage
N Peak Stage | Change | Peak Stage | Change | Peak Stage | Change | Peak Stage | Change | PeakStage | Change | Peak Stage | Change | PeakStage | Change

Location Node | WNGVD) | (NVD) ) nevo) | | (enovo) | | tenovo) | | (enevo) | iy | genevo) | | wenovo) | () | genevo) | e
Railroad Ditch at Walker 604 5.2 79 7.8 0.0 79 0.0 79 0.0 7.0 -09 6.9 -09 6.8 -1.0 6.9 -1.0
Railroad Ditch at Flomich 6 5.9 8.1 8.0 -0.1 81 0.0 81 0.0 72 -09 72 -0.9 71 -1.0 72 -0.9
Rail Ditch he

airoad Ditch headwater 1 54 8.1 8.0 -0.1 81 0.0 81 0.0 72 -09 72 -09 71 -1.0 72 -09
(Hand Ave)
Southeast Canal at 10th St 1301 55 71 70 0.1 71 0.0 71 0.0 6.6 -05 6.6 0.5 6.4 07 65 06
[Southeast Canal at 8th St 1603 6.5 72 7.1 -0.1 7.2 0.0 71 0.0 6.8 -04 67 0.4 65 -06 6.6 0.5
Southeast Canal at 6th St 1601 6.4 72 71 0.1 72 0.0 72 0.0 6.8 04 6.8 0.4 6.6 06 6.7 05
Southeast Canal at 3rd St 2003 6.7 72 71 -0.1 72 0.0 72 0.0 6.8 -04 6.8 0.4 6.7 0.5 6.8 04
Southeast Canal at Mason 26 75 72 71 -01 72 0.0 72 0.0 6.9 -03 6.9 03 6.8 -0.4 69 -03
[Northwest Canal at 13th St 9 84 89 88 0.0 89 0.0 88 -0.1 82 -0.7 81 0.7 81 08 81 0.8
Northwest Canal at 15th St 402 76 8.9 89 0.0 89 0.0 89 0.0 85 -04 85 0.4 85 0.4 85 -04
[Northwest Canal at Flomich 4 79 89 89 0.0 89 0.0 89 0.0 86 -03 86 03 86 04 86 03
[Northwest Canal upstream of
| Alabama; Calle Grande Ditch 3 75 87 87 0.0 87 0.0 87 0.0 8.6 -0.2 8.6 0.2 8.6 -0.2 86 0.2
headwater (Arroyo Blvd)

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6

Alternative 7

Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals

Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)

Navy Canal storage and flow diversion west of Clyde Morris Boulevard

Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond

Combination of alternatives 2, 3 and 4

Combination of alternatives 1, 2, 3 and 4

Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals




Nova Canal Flood Control and Integrated Water Resources Project

Summary of Modeling Results

LPGA Canal Branch Systems

100-Year Event- LPGA Canal Branch Systems

swhwis | ndieater f Exdsting Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7
Elevation | Peak Stage
N Peak Stage | Change | Peak Stage | Change | Peak Stage | Change | Peak Stage | Change | Peak Stage | Change | Peak Stage | Change | Peak Stage | Change
Location Node | WNGVD) | (NSVD) ) nevo) | (9 | ¢enevo) | | tenovo) | | (enevo) | () | genevo) | @ | tenovo) | () | genevp) | o
Railroad Ditch at Walker 604 52 71 7.0 0.1 71 0.0 70 0.0 6.8 02 6.8 02 68 03 6.7 03
Railroad Ditch at Flomich 6 5.9 71 7.1 0.0 71 0.0 71 0.0 6.8 -03 6.8 -03 6.8 -03 6.8 -0.4
ailroad Ditch headwater 1 54 71 71 00 71 00 71 00 68 03 68 03 638 03 68 04
(Hand Ave)
Southeast Canal at 10th st 1301 55 71 69 01 71 00 70 00 69 o1 69 o1 68 02 68 02
Southeast Canal at 8th St 1603 6.5 71 70 -0.1 71 0.0 71 0.0 71 0.0 71 0.0 7.0 0.2 7.0 0.2
Southeast canal at sth st 1601 64 72 71 02 72 00 72 00 72 00 72 00 2 02 2 01
Southeast Canal at 3rd St 2003 6.7 74 73 0.1 74 0.0 74 0.0 73 0.0 73 0.0 73 0.1 73 0.1
Southeast Canal at Mason 26 75 74 7.4 0.0 7.4 0.0 7.4 0.0 7.4 0.0 74 0.0 74 0.0 74 0.0
[Northwest Canal at 13th St 9 84 8.7 87 0.0 87 0.0 87 0.0 86 0.1 86 0.1 86 0.1 86 0.2
Northwest Canal at 15th St 402 76 8.6 8.6 0.0 86 0.0 86 0.0 85 0.1 85 0.1 85 0.1 85 -0.1
Northwest Cana at Flomich 4 79 86 86 00 86 00 86 00 85 01 85 01 85 o1 85 01
[Northwest Canal upstream of
| Alabama; Calle Grande Ditch 3 75 83 83 0.0 83 0.0 83 0.0 82 -0.1 82 -0.1 82 0.1 82 -0.1
headwater (Arroyo Blvd)

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6

Alternative 7

Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals

Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)

Navy Canal storage and flow diversion west of Clyde Morris Boulevard

Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond

Combination of alternatives 2, 3 and 4

Combination of alternatives 1, 2, 3 and 4

Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals




Nova Canal Flood Control and Integrated Water Resources Project

Summary of Modeling Results

LPGA Canal Branch Systems

25-Year Event- LPGA Canal Branch Systems

Indicator

Existing

SWMMS y Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7
Elevation | Peak Stage
N Peak Stage | Change | Peak Stage | Change | Peak Stage | Change | Peak Stage | Change | PeakStage | Change | Peak Stage | Change | PeakStage | Change

Location Node | WNGVD) | (NVD) ) nevo) | | (enovo) | | tenovo) | | (enevo) | iy | genevo) | | wenovo) | () | genevo) | e
Railroad Ditch at Walker 604 5.2 6.4 6.3 -0.1 6.4 0.0 6.4 0.0 6.2 -02 6.2 -02 6.1 03 6.1 03
Railroad Ditch at Flomich 6 5.9 6.4 6.3 -0.1 6.4 0.0 6.4 0.0 6.2 -02 6.2 -02 6.2 -02 6.1 03
Rail Ditch he

airoad Ditch headwater 1 54 6.4 6.3 -0.1 6.4 0.0 6.4 0.0 6.2 0.2 62 0.2 62 -02 6.1 03
(Hand Ave)
Southeast Canal at 10th St 1301 55 6.5 6.3 0.2 6.5 0.0 6.5 0.0 6.4 -01 6.4 0.1 6.2 02 63 0.2
[Southeast Canal at 8th St 1603 6.5 6.6 6.5 -0.2 6.6 0.0 6.6 0.0 6.6 0.0 6.6 0.0 6.4 0.2 65 0.2
Southeast Canal at 6th St 1601 6.4 6.7 6.6 0.1 6.7 0.0 6.7 0.0 6.7 0.0 6.7 0.0 6.6 0.1 6.6 0.1
Southeast Canal at 3rd St 2003 6.7 6.9 6.9 0.0 6.9 0.0 6.9 0.0 6.9 0.0 6.9 0.0 6.9 0.0 6.9 0.0
Southeast Canal at Mason 26 75 7.0 7.0 00 7.0 00 70 0.0 7.0 0.0 7.0 0.0 7.0 0.0 7.0 0.0
[Northwest Canal at 13th St 9 84 82 81 0.0 82 0.0 82 0.0 80 -0.1 80 0.1 80 0.2 8.0 0.2
Northwest Canal at 15th St 402 76 81 81 0.0 81 0.0 81 0.0 80 -0.1 80 0.1 80 0.1 79 -0.2
[Northwest Canal at Flomich 4 79 81 81 0.0 81 0.0 81 0.0 80 -0.1 80 0.1 80 0.1 79 0.1
[Northwest Canal upstream of
| Alabama; Calle Grande Ditch 3 75 79 79 0.0 79 0.0 79 0.0 7.8 -0.1 7.8 0.1 7.8 0.1 7.8 -0.1
headwater (Arroyo Blvd)

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6

Alternative 7

Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals

Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)

Navy Canal storage and flow diversion west of Clyde Morris Boulevard

Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond

Combination of alternatives 2, 3 and 4

Combination of alternatives 1, 2, 3 and 4

Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals




Nova Canal Flood Control and Integrated Water Resources Project
Summary of Modeling Results

Reed Canal System

May 2009 Storm Event- Reed Canal System

v | e [ e T e = = = = = r
oo | o | nvnr e L T s ey |t | e | | ency | i | e | o | eeny | e
Reed Canal Outfall 12102 - 36 36 0.0 36 0.0 36 0.0 36 0.0 36 0.0 36 0.0 36 0.0
Upstream of US 1 12101 7.5 39 40 01 39 00 39 00 38 01 38 0.1 41 03 36 03
Proposed Pond REED_SITE - - 22 - #N/A - #N/A - #N/A - #N/A - 22 - 32 -
E;";ZZ::Z’:{‘: RR/ Upstream of | 15004 115 47 39 0.8 47 00 47 00 45 02 45 02 36 11 36 11
Reed Canal at Stevens Canal 128 8.8 5.8 55 -0.4 5.8 0.0 5.8 -0.1 56 -0.2 5.6 -0.3 5.1 -0.7 48 -11
[Saul Drive 122 9.6 6.7 6.4 -0.2 6.7 0.0 6.6 -0.1 6.4 -03 6.3 -0.4 6.1 -0.6 59 -0.8
Reed Canal at Nova Road 13104 9.2 7.9 7.7 -0.1 7.9 0.0 7.7 -0.1 7.4 -0.4 73 -0.6 7.2 -0.7 71 -0.7
[Stevens Canal at Ridge Drive 11001 6.9 6.4 6.1 -03 6.4 0.0 6.3 0.0 6.2 -0.1 6.2 -0.2 59 -0.5 5.8 -0.6
Stevens Canal at Big Tree Road 10101 86 68 6.6 02 68 00 67 00 6.7 01 67 0.1 65 02 65 03
Upstream end of Stevens Canal 101 6.6 6.8 6.7 -0.1 6.8 0.0 6.8 0.0 6.8 0.0 6.8 -0.1 6.7 -0.1 6.7 -0.2
Alternative 1 Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals
Alternative 2 Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)
Alternative 3 Navy Canal storage and flow diversion west of Clyde Morris Boulevard
Alternative 4 Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond
Alternative 5 Combination of alternatives 2, 3 and 4
Alternative 6 Combination of alternatives 1, 2, 3 and 4

Alternative 7 Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals



Nova Canal Flood Control and Integrated Water Resources Project
Summary of Modeling Results

Reed Canal System

100 Year Event- Reed Canal System

s | e | : = = = = = r
oo | o | nvnr e L T s ey |t | e | | ency | i | e | o | eeny | e
Reed Canal Outfall 12102 - 22 22 0.0 22 0.0 22 0.0 22 0.0 22 0.0 22 0.0 22 0.0
Upstream of US 1 12101 7.5 32 31 01 32 00 32 00 31 00 31 00 32 00 26 06
Proposed Pond REED_SITE - - 5.6 - #N/A - #N/A - #N/A - #N/A - 5.6 - 39 -
Eﬁ’;’;’;z:z:;: RR/ Upstream of | 15004 115 54 60 06 54 00 54 00 54 00 54 00 60 06 41 13
Reed Canal at Stevens Canal 128 88 7.0 71 0.1 7.0 0.0 7.0 0.0 7.0 0.0 7.0 0.0 7.1 0.1 6.4 -0.5
[Saul Drive 122 9.6 78 7.8 0.0 7.8 0.0 78 0.0 7.8 0.0 7.8 0.0 78 0.0 75 -03
Reed Canal at Nova Road 13104 9.2 9.0 9.0 0.0 9.0 0.0 9.0 0.0 89 -0.1 89 -0.1 89 -0.1 8.8 -0.2
[Stevens Canal at Ridge Drive 11001 6.9 77 7.6 -0.1 7.7 0.0 77 0.0 77 0.0 76 0.0 76 -0.1 7.4 -03
Stevens Canal at Big Tree Road 10101 86 81 81 00 81 00 81 00 81 00 81 00 81 00 8.0 01
Upstream end of Stevens Canal 101 6.6 82 82 0.0 8.2 0.0 82 0.0 8.2 0.0 8.2 0.0 82 -0.1 8.1 -0.1
Alternative 1 Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals
Alternative 2 Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)
Alternative 3 Navy Canal storage and flow diversion west of Clyde Morris Boulevard
Alternative 4 Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond
Alternative 5 Combination of alternatives 2, 3 and 4
Alternative 6 Combination of alternatives 1, 2, 3 and 4

Alternative 7 Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals



Nova Canal Flood Control and Integrated Water Resources Project
Summary of Modeling Results

Reed Canal System

25 Year Event- Reed Canal System

s | e | : = = = = = r
oo | o | nvnr e L T s ey |t | e | | ency | i | e | o | eeny | e
Reed Canal Outfall 12102 - 22 22 0.0 22 0.0 22 0.0 22 0.0 22 0.0 22 0.0 22 0.0
Upstream of US 1 12101 7.5 28 2.9 01 28 00 28 00 28 00 28 00 30 01 25 04
Proposed Pond REED_SITE - - 43 - #N/A - #N/A - #N/A - #N/A - 4.4 - 27 -
Efu";'u‘:;z:l‘;f RR/ Upstream of | 15004 115 49 50 01 49 00 49 00 49 00 49 00 50 01 32 17
Reed Canal at Stevens Canal 128 8.8 6.4 6.2 -0.2 6.4 0.0 6.3 0.0 6.3 0.0 6.3 0.0 6.2 -0.2 5.7 -0.7
[Saul Drive 122 9.6 71 6.9 -0.2 71 0.0 71 0.0 71 0.0 71 0.0 6.9 -0.2 6.7 -0.4
Reed Canal at Nova Road 13104 9.2 8.1 8.0 -0.1 8.1 0.0 8.1 0.0 8.1 -0.1 8.0 -0.1 8.0 -0.2 79 -0.2
[Stevens Canal at Ridge Drive 11001 6.9 6.9 6.7 -03 6.9 0.0 6.9 0.0 6.9 0.0 6.9 0.0 6.7 -0.3 6.6 -0.4
Stevens Canal at Big Tree Road 10101 86 73 7.2 -0.1 7.3 0.0 73 0.0 73 0.0 73 0.0 7.2 -0.1 7.2 -0.2
Upstream end of Stevens Canal 101 6.6 74 7.4 -0.1 7.4 0.0 74 0.0 7.4 0.0 74 0.0 73 -0.1 7.3 -0.1
Alternative 1 Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals
Alternative 2 Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)
Alternative 3 Navy Canal storage and flow diversion west of Clyde Morris Boulevard
Alternative 4 Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond
Alternative 5 Combination of alternatives 2, 3 and 4
Alternative 6 Combination of alternatives 1, 2, 3 and 4

Alternative 7 Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals



Nova Canal Flood Control and Integrated Water Resources Project

Summary of Modeling Results

Halifax Canal System

May 2009 Storm Event- Halifax Canal System

o [ : : s : : ; :
Outfall 1010 - 37 37 0.0 37 0.0 37 0.0 37 0.0 37 0.0 37 0.0 37 0.0
Pump Station Site HAL_SITE - - 3.0 - #N/A - #N/A - #N/A - #N/A - 3.0 - #N/A -
Nova Road d/s 1591 11 4.0 3.4 -0.7 4.0 0.0 40 0.0 37 -03 37 -03 31 -1.0 37 -03
Nova Road u/s 159 11 4.1 35 -0.6 4.1 0.0 4.0 0.0 39 -0.2 39 -0.2 3.1 -1.0 37 -0.4
Near Jackson Street 150 53 59 5.8 -0.1 59 0.0 5.9 0.0 4.2 -1.7 42 -17 3.6 -2.3 3.8 =21
Oak Street 141 6 6.8 6.8 0.0 6.8 0.0 6.8 0.0 6.0 -0.9 5.9 -0.9 5.9 -0.9 5.8 -1.1
Powers Avenue 2301HAL 6.6 7.1 7.1 0.0 71 0.0 71 0.0 6.7 -0.4 6.7 -0.4 6.7 -0.4 6.6 -0.5
Ryanwood Ave 1381 8.5 82 8.2 0.0 8.2 0.0 8.2 0.0 8.0 -0.2 8.0 -0.3 79 -0.3 7.9 -0.3
Nova Road 132 9.1 8.4 83 0.0 8.4 0.0 83 0.0 8.2 -0.2 8.1 -0.2 8.1 -0.3 8.1 -0.3

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6

Alternative 7

Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals

Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)

Navy Canal storage and flow diversion west of Clyde Morris Boulevard

Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond

Combination of alternatives 2, 3 and 4

Combination of alternatives 1, 2, 3 and 4

Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals




Nova Canal Flood Control and Integrated Water Resources Project

Summary of Modeling Results

Halifax Canal System

100-Year Event- Halifax Canal System

o [ : : s : : ; :
Outfall 1010 - 3.0 3.0 0.0 3.0 0.0 3.0 0.0 3.0 0.0 3.0 0.0 3.0 0.0 3.0 0.0
Pump Station Site HAL_SITE - - 42 - #N/A - #N/A - #N/A - #N/A - 3.1 - #N/A -
Nova Road d/s 1591 11 4.6 4.6 0.0 4.6 0.0 4.6 0.0 4.6 0.0 4.6 0.0 4.6 -0.1 4.6 0.0
Nova Road u/s 159 11 49 4.8 -0.1 49 0.0 49 0.0 5.0 0.1 5.0 0.1 4.9 -0.1 49 0.0
Near Jackson Street 150 53 6.0 6.0 0.0 6.0 0.0 6.0 0.0 5.1 -0.9 5.1 -0.9 5.0 -1.0 5.0 -1.0
Oak Street 141 6 6.8 6.7 0.0 6.8 0.0 6.8 0.0 6.2 -0.5 6.2 -0.5 6.2 -0.6 6.2 -0.6
Powers Avenue 2301HAL 6.6 7.1 7.1 0.0 71 0.0 71 0.0 6.9 -0.2 6.9 -0.2 6.9 -0.2 6.9 -0.2
Ryanwood Ave 1381 85 8.6 8.6 0.0 8.6 0.0 8.6 0.0 85 0.0 85 0.0 85 -0.1 85 -0.1
Nova Road 132 9.1 88 8.8 0.0 8.8 0.0 8.8 0.0 8.8 0.0 8.8 0.0 8.8 -0.1 87 -0.1

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6

Alternative 7

Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals

Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)

Navy Canal storage and flow diversion west of Clyde Morris Boulevard

Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond

Combination of alternatives 2, 3 and 4

Combination of alternatives 1, 2, 3 and 4

Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals




Nova Canal Flood Control and Integrated Water Resources Project

Summary of Modeling Results

Halifax Canal System

25-Year Event- Halifax Canal System

o [ : : s : : ; :
Outfall 1010 - 3.0 3.0 0.0 3.0 0.0 3.0 0.0 3.0 0.0 3.0 0.0 3.0 0.0 3.0 0.0
Pump Station Site HAL_SITE - - 32 - #N/A - #N/A - #N/A - #N/A - 3.0 - #N/A -
Nova Road d/s 1591 11 43 4.1 -0.2 43 0.0 43 0.0 4.1 -0.2 41 -0.2 42 -0.1 4.2 -0.1
Nova Road u/s 159 11 45 43 -0.2 45 0.0 45 0.0 45 0.1 45 0.0 44 -0.1 4.4 -0.1
Near Jackson Street 150 53 5.4 53 -0.1 5.4 0.0 5.4 0.0 4.6 -0.8 4.6 -09 45 -0.9 45 -0.9
Oak Street 141 6 6.4 6.3 0.0 6.4 0.0 6.3 0.0 57 -0.6 5.7 -0.6 57 -0.6 57 -0.7
Powers Avenue 2301HAL 6.6 6.7 6.7 0.0 6.7 0.0 6.7 0.0 6.6 -0.1 6.6 -0.1 6.6 -0.2 6.6 -0.2
Ryanwood Ave 1381 8.5 81 8.1 0.0 8.1 0.0 8.1 0.0 8.1 -0.1 8.1 0.0 8.0 -0.1 8.0 -0.1
Nova Road 132 9.1 83 83 0.0 83 0.0 83 0.0 83 -0.1 8.3 0.0 8.2 -0.1 82 -0.1

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6

Alternative 7

Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals

Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)

Navy Canal storage and flow diversion west of Clyde Morris Boulevard

Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond

Combination of alternatives 2, 3 and 4

Combination of alternatives 1, 2, 3 and 4

Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals




Nova Canal Flood Control and Integrated Water Resources Project

Summary of Modeling Results

Nova Canal System

May 2009 Storm Event- Nova Canal System

SWMMS L'I':",:::; P::i‘;’;ie Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7
e | v | e | | e || o |t e || |t e || e
10th Street 1 83 85 85 0.0 85 00 84 0.1 78 07 77 038 76 09 77 038
3rd street 1901 108 90 %0 0.0 9.0 00 89 0.1 79 11 78 12 77 13 78 12
Mason Avenue 3203 10 92 92 0.0 9.2 00 9.0 02 77 15 76 16 75 7 76 17
Madison Avenue 3201 87 93 93 0.0 93 00 9.1 02 7.4 19 72 20 71 2.1 72 21
(George W. Engram Boulevard 3501 95 93 93 00 93 00 9.1 02 79 14 76 17 76 18 76 17
:ﬁ;xs”"m" Speedway 4601 89 93 93 0.0 93 00 9.1 02 82 11 ) 14 7.9 15 79 15
utton Place Apartment Complex | 5501 . 93 93 0.0 93 00 9.1 02 82 11 79 14 7.9 15 79 14
Museum Boulevard/Navy Canal 6102 8.4 94 93 0.0 9.4 00 9.1 02 83 10 80 14 80 14 80 14
Bellevue Avenue 7201 8.4 93 93 0.0 93 00 9.1 03 83 10 80 13 80 14 80 13
(Woodclif Drive 8701 8.4 93 93 0.0 93 00 9.0 03 84 09 82 11 8.1 12 81 12
Beville Road 10401 94 92 92 00 92 00 9.0 03 84 058 82 10 82 10 82 10
Big Tree Road 11601 94 90 %0 01 90 00 88 02 84 056 82 08 81 09 81 09
Reed Canal Road 12401 94 79 78 01 79 00 78 02 75 04 73 056 7.2 07 72 07
Moonstone Court 13901 65 84 83 00 84 00 83 00 82 02 81 02 81 03 81 03
Madeline Avenue 12901 9.4 84 83 01 84 00 83 01 81 03 81 03 80 03 80 04

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6

Alternative 7

Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals

Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)

Navy Canal storage and flow diversion west of Clyde Morris Boulevard

Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond

Combination of alternatives 2, 3 and 4

Combination of alternatives 1, 2, 3 and 4

Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals




Nova Canal Flood Control and Integrated Water Resources Project

Summary of Modeling Results

Nova Canal System

100-Year Event- Nova Canal System

swmms IET:\II:::::! P::i‘;’;ie Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7
e | o | o [ e v e | s ot | e e | e o |t e | e
10th Street 1 83 87 87 00 87 00 87 00 86 02 86 02 86 02 85 02
3rd Street 1901 108 94 94 00 94 00 94 00 91 03 91 03 9.1 03 91 03
Mason Avenue 3203 108 96 96 00 96 00 95 01 %0 05 90 05 90 05 %0 06
Madison Avenue 3201 87 96 96 00 96 00 95 01 89 07 89 07 89 07 88 08
George W. Engram Boulevard 3501 95 96 96 00 96 00 95 01 91 05 91 05 9.1 06 %0 06
:ﬁ;xs”"m" Speedway 4601 89 96 96 0.0 96 00 9.4 02 %0 06 838 038 88 0.9 88 09
Sutton Place Apartment Complex | 5501 . 96 96 00 96 00 94 02 %0 06 88 08 87 09 87 09
Museur Boulevard/Navy Canal 6102 84 96 96 00 96 00 94 02 91 05 88 08 88 038 88 08
Bellevue Avenue 7201 84 96 96 00 96 00 94 02 91 05 838 08 88 038 88 08
[Woodcliff Drive 8701 84 97 97 00 97 00 96 01 94 03 93 04 93 04 93 04
Beville Road 10401 94 o8 o8 00 98 00 98 01 98 01 97 01 97 0.1 97 02
Big Tree Road 11601 9.4 101 101 0.0 101 00 101 01 101 01 100 01 100 01 100 01
Reed Canal Road 12401 94 91 90 00 9.1 00 9.0 00 90 01 90 01 9.0 01 89 02
Moonstone Court 13901 65 88 88 00 88 00 88 00 88 00 88 00 88 0.1 87 01
Madeline Avenue 12901 94 94 94 00 94 00 9.4 00 94 01 94 00 95 00 94 00

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6

Alternative 7

Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals

Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)

Navy Canal storage and flow diversion west of Clyde Morris Boulevard

Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond

Combination of alternatives 2, 3 and 4

Combination of alternatives 1, 2, 3 and 4

Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals




Nova Canal Flood Control and Integrated Water Resources Project

Summary of Modeling Results

Nova Canal System

25-Year Event- Nova Canal System

SWMMS L'I':",:::; P::i‘;’;ie Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7
e | v | e | | e || o |t e || [t e ||
10th Street 1 83 82 82 0.0 82 00 82 00 80 02 80 02 80 02 80 02
3rd street 1901 108 89 89 0.0 89 00 88 00 84 04 85 0.4 85 0.4 84 -04
Mason Avenue 3203 10 o1 90 0.0 9.1 00 9.0 0.1 84 07 85 056 85 06 84 07
Madison Avenue 3201 87 o1 o1 0.0 9.1 00 9.0 0.1 81 -10 83 038 83 08 81 08
George W. Engram Boulevard 3501 95 o1 o1 0.0 9.1 00 9.0 0.1 84 07 85 07 85 07 84 038
:ﬁ;xs”"m" Speedway 4601 89 92 92 0.0 9.2 00 88 03 85 07 82 -0 83 0.9 82 10
Sutton Place Apartment Complex | 5501 . 92 92 0.0 9.2 00 88 0.4 85 07 8.1 11 8.1 11 81 11
Museum Boulevard/Navy Canal 6102 8.4 92 92 0.0 9.2 00 88 0.4 86 06 8.1 11 8.1 11 81 11
Bellevue Avenue 7201 8.4 92 92 0.0 9.2 00 88 0.4 86 05 82 09 82 0.9 82 08
(Woodclif Drive 8701 8.4 91 91 0.0 9.1 00 89 03 88 03 87 05 87 05 87 05
Beville Road 10401 94 91 91 00 9.1 00 9.0 01 90 01 89 02 89 02 89 02
Big Tree Road 11601 94 91 91 00 91 00 9.1 01 90 01 90 01 9.0 01 89 02
Reed Canal Road 12401 94 82 81 01 82 00 81 00 81 01 81 01 80 02 79 02
Moonstone Court 13901 65 83 83 00 83 00 83 00 83 01 83 00 83 0.1 82 01
Madeline Avenue 12901 9.4 86 86 01 86 00 86 00 85 01 86 01 86 00 86 01

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6

Alternative 7

Weir-gates and "pump-around" pump stations on LPGA, Reed and Halifax Canals

Bottleneck analysis (result was no recommended upgrades, so values are same as Existing)

Navy Canal storage and flow diversion west of Clyde Morris Boulevard

Pump station and force main at Laurel Creek, North Street pond, Samuel Butts pond, and Buschman pond

Combination of alternatives 2, 3 and 4

Combination of alternatives 1, 2, 3 and 4

Combination of alternatives 2, 3 and 4, plus weir-gates on LPGA, Reed and Halifax Canals and parallel pumps on LPGA and Reed Canals




Appendix G

Flood Inundation Maps
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§ Alternative ' Flood Deph - May 2009 Storm

Altérnative 1: Pump Around
k Systems at LPGA, Reed, & Halifax
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