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APPENDIX A Photographs

SITE 1
Highway 90 at Leon Creek
Upstream (East Bank to Channel Center)
P
SITE 1
— Highway 90 at Leon Creek

Upstream (Channel Center to West Bank)
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SITE 2
Old Highway 90 at Leon Creek
Upstream showing Heavy Growth

SITE 2
Old Highway 90 at Leon Creek
Along Road Looking Upstream
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SITE 3
Arvil at Leon Creek
Entrance to Rodriguez Park

SITE S
Pinn Road at Leon Creek
Downstream
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SITE 6
Highway 151 at Leon Creek
Upstream

SITE 7
Commerce at Leon Creek
Downstream
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SITE 8
Loop 410 at Leon Creek
Upstream

SITE9
—_ Culebra Road at Leon Creek
Downstream
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LEON CREEK WATERSHED
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SITE 10
Ingram Road at L.eon Creek
Downstream

SITE 11
Grissom Road at Leon Creek
Downstream
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SITE 12
Bandera Road at Leon Creek
Downstream

SITE 13
Babcock Road at Leon Creek
Upstream
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SITE 14
— Hausman Road at L.eon Creek
Downstream
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SITE 15
Vista Blvd. at Leon Creek
Downstream
SITE 16
- Loop 1604 at Leon Creek

Downstream (4 Bridges)
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SITE 17
Old Grissom Road at Leon Creek
Downstream

SITE 18
Timberpath at Culebra Creek
Downstream
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SITE 19
Culebra Road at Culebra Creek
Downstream

SITE 20
Culebra Road at Culebra Creek
Upstream
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SITE 21
Loop 1604 at Culebra Creek
Upstream

SITE 22
F.M. 1560 at Culebra Creek
Downstream
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SITE 24
Mainland at French Creek
Upstream

SITE 25
Guilbeau Road at French Creek
Upstream
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SITE 26
Bandera Road at French Creek
Downstream
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SITE 27
— Prue Road at French Creek
Upstream
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SITE 29
Loop 1604 at French Creek
Upstream

SITE 30
Leslie Road at French Creek
Downstream
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SITE 31
Ingram Road at Huebner Creek
Upstream

SITE 32
Timberhill at Huebner Creek
Downstream
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SITE 33
Bandera Road at Huebner Creek
Upstream

SITE 33
Bandera Road at Huebner Creek
Median
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SITE 34
Evers at Huebner Creek
Upstream

SITE 35
Huebner Road at Huebner Creck
Downstream
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SITE 36
Eckhert Road at Huebner Creek
Downstream

SITE 37
Babcock Road at Huebner Creek
Downstream
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SITE 37.5
Babcock Road at West Huebner Creek
Downstream

SITE 38
Hollyhock at West Huebner Creek
Upstream
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SITE 39
Babcock Road at West Huebner Creek
Upstream

SITE 40
Lockhill Selma Road at West Huebner Creek
Upstream
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SITE 41
White Bonnetl at West Huebner Creek
Downstream

SITE 42
Prue Road at West Huebner Creek
Upstream
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SITE 43
Babcock Road at Huesta Creek
From North, Low Water Crossing, No Culvert

SITE 44
Danvers at Huesta Creek
Upstream
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SITE 45
Hausman Road at Huesta Creek

Upstream

SITE 46
Loop 1604 at Huesta Creek
Upstream, Under Construction
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SITE 47
UTSA Blvd. at Maverick Creek
Upstream

SITE 49
Loop 1604 at Maverick Creek
Upstream
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SITE 50
Loop 1604 at Helotes Creek
Upstream

Braun Road at Helotes Creek
Downstream
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APPENDIX B Mitigation Projects

Table 1.1 - Leon Creek Problem Areas

Problem
Number
LC-1 (Split flow over Hausman Road creates low water crossing
LC-2 |Building on edge of floodplain at section 150400- south of Hausman|
LC-3 |Low water crossing entire - Babcock Road under water
LC-4 [|Private drive low water crossing just south of Bandera
Timber Creek Estates Subdivision 90+ houses in floodplain
LC-5 |(Remove illegal dumping across Leon Creek from Timber Creek
Estates: Old P-4)
LC-6 |Flooded road - Heath Lane
L.C-7 |Grissom Road - Bridge flooding
LC-8 |1 structure in floodplain and 4 on the edge just south of Grissom
LC-9 |3 houses near floodplain in Pipers Meadow Subdivision -OUT
LC-10 {Ingram Road - Low water crossing
Frontage on Loop 410 - 2 Retail structures on edge of floodplain
(car dealerships)
LC-12A |Culebra Road bridge causing problems
LC-12B |2 structures adjacent to Culebra Road bridge near floodplain - OUT
LC-13 |1 apartment near edge of floodplain - OUT
LC-14 |W. Commerce low water crossing
LC-15A |Pinn Road low water crossing
LC-15B |5 structures on edge of floodplain - OUT
LC-15C |1 commercial structure in floodplain
LC-16A |3 Structures in floodplain
LC-16B |8 Structures near floodplain - OUT
LC-17 |Rodriquez Park in floodplain

Problem

LC-11
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APPENDIX B Mitigation Projects

Table 1.2 - Helotes Creek Problem Areas

Problem

Number
HEL-1 |[Galm Road low water crossing

HEL-2A [Braun Road low water crossing

HEL-2B |2 structures near floodplain

HEL-3A |Leslie Road inundated

HEL-3B |Leslie Road inundated

HEL-3C |Leslie Road inundated

HEL-3D |7 structures in floodplain

HEL-4 {FM 1604 overtopped - TxDOT project to mitigate

HEL-5 |[New Territories Subdivision; 48 houses near floodplain - OUT
HEL-6 {Split flow down Wood Trail

Problem

Table 1.3 - Culebra Creek Problem Areas

Problem
Number
C-1 |Galm Road low water crossing

C-2  |Galm Road low water crossing

C-3A |2 structures near floodplain

C-3B |l structure near floodplain

C-4A |Stuebing low water crossing

C-4B |1 structure in floodplain

C-5A |FM 1604 inundated - TxDOT project to mitigate

C-5B |Culebra inundated

C-5C |10 structures near floodplain

C-6A |Culebra bridge inundated

C-6B |7 structures in floodplain, 3 structures OQUT
Easterling Road low water crossing; remove fill D.S. of low water
crossing
C-7B |2 structures near floodplain
C-8A |Culebra Road in floodplain
C-8B |[Timber Path in floodplain
C-8C |0OI1d Grissom to New Grissom in floodplain
C-8D |7 structures near floodplain - OUT
C-8E |1 structure in floodplain

Problem

C-7A

B-2
LEON CREEK WATERSHED

DRAINAGE MASTER PLAN




APPENDIX B Mitigation Projects

Table 1.4 - Huesta Creek Problem Areas

Problem
Number
HUE-1 |Split flow - no project required
HUE-2 |4 structures on edge of floodplain - OUT
HUE-3 |Inadequate drainage structure under Hausman Rd.
HUE-4 |Alley View Mobile Park 12 trailers in floodplain, 2 others OUT
HUE-5 |Babcock low water crossing inundated

Problem

Table 1.5 - Maverick Creek Problem Areas

Problem
Number
M-1A |Babcock in floodplain
M-1B [Babcock in floodplain
M-1C |Babcock in floodplain
M-1D |7 structures near floodplain
M-2 [Babcock in floodplain
M-3 [Babcock too low
M-4  |Babcock too low; UTSA Blvd. drainage structure too small
M-5 |Hausman Rd. drainage structure too small (low water crossing)

Problem

B-3
LEON CREEK WATERSHED
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APPENDIX B Mitigation Projects

Table 1.6 - Huebner Creek Problem Areas

Problem
Number
HB-1 |[DeZavala Road low water crossing
HB-2 |Section 90; 1 building in the floodplain
Section 84; 3 houses near floodplain, Babcock Place Subdivision -
ouT
HB-4 |Prue Road low water crossing
HB-5A |Lockhill low water crossing
HB-5B |White Bonnet low water crossing
HB-5C |1 building in the floodplain, 1 other OUT
HB-5D |4 buildings in the floodplain
Hollyhock low water crossing (currently under design - 1994 bonds)
HB-6A |Bridge cost shown is the additional amount required to bring bridge
up to a 100 year design

Problem

HB-3

HB-6B {5 structures near floodplain in Wellesly Manor Subdivision - OUT

HB-6C |5 structures in floodplain, 4 others OUT
Whitley low water crossing(currently under design - 1994 bonds)
HB-7A |Bridge cost shown is the additional amount required to bring the
bridge up to a 100 year design

HB-7B |1 structure near edge of floodplain - OUT

HB-8 |Eckert Road low water crossing
HB-9A |[Leon Valley in floodplain - approximately 167 structures flooded
HB-9B |9 houses near floodplain Win Creek Subdivision - QUT

HB-10 |Timberhill low water crossing

LEON CREEK WATERSHED
DRAINAGE MASTER PLAN




APPENDIX B

Mitigation Projects

Table 1.7 - French Creek Problem Areas

;rl:l:)lr:: Problem
F-1 |2 structures in floodplain, 13 others OUT or N/A
F-2A |Hausman Road low water crossing
F-2B |7 structures near floodplain - QUT
F-2C |4 structures near floodplain - OUT
F-3  |Prue Road overtopped
F-4A [N Verde low water crossing
F-4B [S Verde low water crossing
F-4C |11 structures in floodplain
F-5A |Inadequate drainage structure at Bandera Rd.
F-5B |3 structures in floodplain, 2 others OUT
F-5C |1 structures in floodplain, 5 others OUT
F-5D |1 structures in floodplain, 3 others OUT
F-6  |Inadequate drainage structures at Guilbeau
F-7 |Wildwood Subdivision 9 houses near floodplain - OUT
F-8A |Inadequate drainage structure at Mainland
F.8B 2 structures near floodplain - No mitigation req'd if bridge 1s
improved
F-8C |2 structures near floodplain - OUT
F-9A |Low Bid Lane in floodplain
F-9B |[Heath in floodplain
F-9C |Clyde Dent Drive in floodplain

LEON CREEK WATERSHED
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LEON CREEK WATERSHED
MITIGATION COSTS BY ADMINISTRATION

)

TABLE 3

(IN MILLIONS OF DOLLARS)

ADMINISTRATION

BASE PROJECTS FRINGE* PROJECTS [ SPECIAL PROJECTS

NUMBER|] COSTS | NUMBER COSTS NUMBER| COSTS
CITY OF SAN ANTONIO 23 $ 14.2 8 1.5 0 -
DRAINAGE PRQJECTS
(levees, channels, flood walls, buyouts)
CITY OF SAN ANTONIO 0 $ - 0 - 5 251
MULTI-USE/BENEFIT PROJECTS
(detention ponds)
ROAD & BRIDGE PROJECTS 46 $ 328 0 - 0 -
OTHER CITIES / MUNICIPALITIES 1 $ 105 0 - 0 -
(Leon Vatley)
TOTALS 70 $ 6575 8 1.5 5 25.1

* Fringe projects include those projects near the edge of the flood plain which require detailed survey information
to determine if they in fact are affected by the 100-yr event.
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APPENDIX B Mitigation Projects
Table 4.1a - Leon Creek High Priority Projects
(Base Projects Only)

Project T Cost Benefit Benefit/Cost

Number ype Ratio
LC-1 Levee $26,000 $1,000,000 38.5
LC-3 Bridge $751,000 $1,000,000 1.3
LC-5 | Channel Improvements] $4,340,000 | $10,000,000 2.3
LC-10 Bridge $1,813,000 | $2,000,000 1.1

LC-12A Bridge $2,713,000 $2,000,000 0.7
LC-17 Signs and Gates $50,000 $1,000,000 20.0
Total $9,693,000

Note that $1,760,000 for project LC-5 shouid be property owner funded.

Table 4.1b - Leon Creek Moderate Priority Projects

(Base Projects Only)
Project Benefit/Cost
Number Type Cost Benefit Ratio
LC-15C Purchase $240,000 $1,120,000 4.7
Total $240,000
Table 4.1c - Leon Creek Low Priority Projects
(Base Projects Only)
Project Benefit/Cost
Number Type Cost Benefit Ratio
LC-4 Bridge $590,000 $1,000,000 1.7
LC-6 Raise Roadway $219,000 $1,000,000 4.6
LCc7 Bridge $1,273,000 | $2,000,000 1.6
LC-14 Bridge $2,617,000 | $1,500,000 0.6
LC-15A Bridge $989.000 $1,500,000 1.5
L.C-16A | Verify FF/Floodwall $720,000 $200,000 0.3
Total $6,408,000
B-17
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APPENDIX B Mitigation Projects
Table 4.2a - Helotes Creek High Priority Projects
(Base Projects Only)
Project Benefit/Cost
Number Type Cost Benefit Ratio
HEL-6 |[Channel Improvements| $1,400,000 | $10,000,000 7.1
Total $1,400,000
Table 4.2b - Helotes Creek Moderate Priority Projects
(Base Projects Only)
Project Benefit/Cost
Number Type Cost Benefit Ratio
HEL-1 Bridge $513,000 $1,000,000 1.9
HEL-2A Bridge $365,000 $1,000,000 2.7
HEL-3D Purchase $1,260,000 | $1,500,000 1.2
Total $2,138,000
Table 4.2¢ - Helotes Creek Low Priority Projects
(Base Projects Only)
Project Benefit/Cost
Number Type Cost Benefit Ratio
HEL-3A Bridge $352,000 $1,000,000 2.8
HEL-3B Bridge $363,000 $1,000,000 2.8
HEL-3C Bridge $363,000 $1.,000,000 2.8
Total $1,078,000
B-18
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APPENDIX B Mitigation Projects
Table 4.3a - Culebra Creek High Priority Projects
(Base Projects Only)
Project Type Cost Benefit Benefit/Cost
Number Ratio
C-1 Bridge $1,842,000 | $2,000,000 1.1
C-2 Bridge $699,000 $2,000,000 2.9
C-4A Bridge $442 000 $1,500,000 3.4
C-5B Raise Roadway $365.,000 $1,500,000 4.1
C-6A Bridge $1,310,000 | $2,000,000 1.5
C-6B Verify FF/Purchase | $1,155,000 | $1,500,000 1.3
Total $5,813,000

Table 4.3b - Culebra Creek Moderate Priority Projects

(Base Projects Only)
Project Benefit/Cost
Number Type Cost Benefit Ratio
C-4B Verify FF/Levee $26,000 $250,000 9.6
C-8A Bridge $2,039,000 | $1,500,000 0.7
C-8E Purchase $120,000 $150,000 1.3
Total $2,185,000
Table 4.3¢ - Culebra Creek Low Priority Projects
(Base Projects Only)
Project Benefit/Cost
Number Type Cost Benefit Ratio
C-7A | Channel Improvements| $143,000 $250,000 1.7
C-8B Bridge $817,000 $1,500,000 1.8
C-8C Bridge $871,000 $1,500,000 1.7
Total $1,831,000

Note that $143,000 for project C-7A should be property owner funded.
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APPENDIX B Mitigation Projects

Table 4.4a - Huesta Creek High Priority Projects

{Base Projects Only)
Project Type Cost Benefit Benefit/Cost
Number Ratio
HUE-3 Bridge $315,000 $1,500,000 4.8
HUE-5 Bridge $584,000 $1,500,000 2.6
Total $899,000

Table 4.4b - Huesta Creek Moderate Priority Projects

(Base Projects Only)
Project Benefit/Cost
Number Type Cost Benefit Ratio
HUE-4 Verify FF/Levee $36,000 $1,000,000 27.8
Total $36,000
Table 4.4¢ - Huesta Creek Low Priority Projects
(Base Projects Only)
Project Benefit/Cost
Number Type Cost Benefit Ratio
Total $0
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APPENDIX B Mitigation Projects
Table 4.5a - Maverick Creek High Priority Projects
(Base Projects Only)
Project Type Cost Benefit Benefit/Cost
Number Ratio
M-1A Bridge $301,000 $1,000,000 33
M-1B Bridge $301,000 $1,000,000 3.3
M-1C Bridge $301,000 $1,000,000 3.3
M-2 Levee $92.,000 $1,500,000 16.3
M-3 Levee $36,000 $1,500,000 41.7
M-4 Bridge $448,000 $1,500,000 3.3
M-5 Bridge $239,000 $1,500,000 6.3
Total $1,718,000

Table 4.5b - Maverick Creek Moderate Prioritv Projects

(Base Projects Only)
Project Benefit/Cost
t B fit
Number Type Cos enell Ratio
Total $0
Table 4.5¢ - Maverick Creek Low Priority Projects
(Base Projects Only)
Project Benefit/Cost
Number Type Cost Benefit Ratio
Total $0
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APPENDIX B Mitigation Projects
Table 4.6a - Huebner Creek High Priority Projects
{Base Projects Only)

;ru::‘:;g Type Cost Benefit Ben;ﬂ:‘iffost
HB-1 Bridge $609,000 $1,000,000 1.6
HB-4 Bridge $493,000 $1,000,000 2.0
HB-6A Bridge $424.000 $1,500,000 3.5
HB-7A Bridge $231,000 $1,000,000 4,3
HB-8 Bridge $457,000 $1,500,000 3.3
HB-10 Bridge $928.,000 $2,000,000 2.2
Total $3,142,000

Note that $400,000 has already been funded on projects HB-6A and HB-7A.

Table 4.6b - Huebner Creek Moderate Priority Projects

(Base Projects Only)

Project Benefit/Cost
T Cost

Number ype 0s Benefit Ratio

HB-2 Verify FF/Floodwall | $100,000 $2,000,000 20.0
HB-5C | Verify FF/Floodwall | $172,000 $250,000 1.5
HB-5D Purchase $423,000 $600,000 1.4
up-gc | Vverify FF/Chamnel |g, 00 000 | $1,500,000 1.2

Improvements
Total $1,925,000
Table 4.6c - Huebner Creek Low Priority Projects
(Base Projects Only)

Project Benefit/Cost
Number Type Cost Benefit Ratio
HB-5A Bridge $288,000 $1,000,000 3.5
HB-5B Bridge $288,000 $1,000,000 3.5
HB-9A | Channel Improvements| $10,472,000 ( $35,000,000 3.3

Total $11,048,000

Note that $10,472,000 for project HB-9A should be Leon Valley funded.
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Mitigation Projects

Table 4.7a - French Creek High Priority Projects

(Base Projects Only)
Project Benefit/Cost
T
Number ype Cost Benefit Ratio
F-3 Bridge $512,000 $1,000,000 2.0
Total $512,000
Table 4.7b - French Creek Moderate Priority Projects
(Base Projects Only)
Project Benefit/Cost
Number Type Cost Benefit Ratio
F-2A Bridge $597,000 $1,000,000 1.7
F-6 Bridge $547,000 $1,500,000 2.7
Total $1,144,000
Table 4.7¢ - French Creek Low Priority Projects
(Base Projects Only)
Project Benefit/Cost
Number Type Cost Benefit Ratio
F-1 Verify FF/Channel - 006 600 | $1.500,000 1.9
Improvements
F-4A Bridge $655,000 $1.000,000 1.5
F-4B Bridge $751,000 $1,000,000 1.3
F-4C Verify FF/Purchase | $1,200,000 { $1,700,000 1.4
F-5A Bridge $1,584,000 ; $2,000,000 1.3
F-5B Verify FF/Levee $211,000 $1,500,000 7.1
F-5C Verify FF/Floodwall $328,000 $1,000,000 3.0
F-5D Verify FF/Purchase $195,000 $600,000 3.1
F-8A Bridge $254,000 $1,500,000 5.9
F-0A Bridge $142,000 $1,000,000 7.0
F-9B Raise Roadway $64.,000 $1,000,000 15.6
F-9C Bridge $139,000 $1,000,000 7.2
Total $6,328,000
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Table 5.1a - Leon Creek High Priority Projects
(Fringe Projects Only)

Project Benefit/Co
T
Number ype Cost Benefit st Ratio
Total $0

Table 5.1b - Leon Creek Moderate Priority Projects
(Fringe Projects Only)

Project Benefit/Co
Number Type Cost Benefit st Ratio
Total $0
Table 5.1c - Leon Creek Low Priority Projects
(Fringe Projects Only)
Project Benefit/Co
Number Type Cost Benefit st Ratio
LC-2 Verify FF/Levee $31,000 $250,000 8.1
LC-8 Verify FF/Levee $26,000 $750,000 28.8
Total $57,000
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Mitigation Projects

Table 5.2a - Helotes Creek High Priority Projects

{Fringe Projects Only)
Project Benefit/Co
T
Number ype Cost Benefit st Ratio
Total $0

Table 5.2b - Helotes Creek Moderate Priority Projects

(EFringe Projects Only)
Project Benefit/Co
Number Type Cost Benefit st Ratio
Total $0
Table 5.2c - Helotes Creek Low Priority Projects
(Fringe Projects Only)
Project Benefit/Co
Number Type Cost Benefit st Ratio
HEL-2B Verify FF/Levee $36,000 $550,000 15.3
Total $36,000
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APPENDIX B

Mitigation Projects

Table 5.3a - Culebra Creek High Priority Projects

(Fringe Projects Only)

Project Benefit/Co

Number Type Cost Benefit st Ratio
C-5C Verify FF/Purchase $975,000 $1,500,000 1.5
Total $975,000

Table 5.3b - Culebra Creek Moderate Priority Projects

(Fringe Projects Only)

Project Benefit/Co
T
Number ype Cost Benefit st Ratio
C-7B Verify FF/Purchase $210,000 $200,000 1.0
Total $210,000
Table 5.3c - Culebra Creek Low Priority Projects
(Fringe Projects Only)
Project Benefit/Co
Number Type Cost Benefit st Ratio
C-3A Verify FF/Levee $56,000 $200,000 3.6
C-38 Verify FF/Floodwall $152,000 $150,000 1.0
Total $208,000
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APPENDIX B Mitigation Projects
Table 5.4a - Huesta Creek High Priority Projects
(Fringe Projects Only)
Project Benefit/Co
T
Number ype Cost Benefit | Ratio
Total $0

Table 5.4b - Huesta Creek Moderate Priority Projects

(Fringe Projects Only)

Project Benefit/Co
T
Number ype Cost Benefit st Ratio
Total $0
Table 5.4c - Huesta Creek Low Priority Projects
{Fringe Projects Only)
Project Benefit/Co
Number Type Cost Benefit st Ratio
Total $0
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APPENDIX B

Mitigation Projects

Table 5.5a - Maverick Creek High Priority Projects

(Fringe Projects Only)

Praoject Benefit/Co
Number Type Cost Benefit st Ratio
Total $0

Table 5.5b - Maverick Creek Moderate Priority Projects

(Fringe Projects Only)

Project Benefit/Co
Number Type Cost Benefit st Ratio
Total $0
Table 5.5¢ - Maverick Creek Low Priority Projects
(Fringe Projects Only)
Project Benefit/Co
Number Type Cost Benefit st Ratio
M-1D Verify FF/Levee $56,000 $900,000 16.1
Total $56,000
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APPENDIX B Mitigation Projects

Table 5.6a - Huebner Creek High Priority Projects
(Fringe Projects Only)

Project Benefit/Co
T
Number ype Cost Benefit st Ratio
Total $0

Table 5.6b - Huebner Creek Moderate Priority Projects

(Fringe Projects Only)
Project Benefit/Co
Number Type Cost Benefit st Ratio
Total $0
Table 5.6c - Huebner Creek Low Priority Projects
(Fringe Projects Only)
Project Benefit/Co
Number Type Cost Benefit s Ratio
Total $0
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APPENDIX B Mitigation Projects
Table 5.7a - French Creek High Priority Projects
(Fringe Projects Only)
Project Benefit/Co
T Cost
Number ype o8 Benefit st Ratio
Total $0
Table 5.7b - French Creek Moderate Priority Projects
(Fringe Projects Only)
Project Benefit/Co
Number Type Cost Benefit st Ratio
Total $0
Table 5.7c - French Creek Low Priority Projects
(Fringe Projects Only)
Project Benefit/Co
Number Type Cost Benefit st Ratio
Total $0
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APPENDIX B

Mitigation Projects

Table 6.1 - Summary by Stream of High Priority Projects

Cost (Base Cost (Fringe

Stream Projects Only) Projects Onﬁy) Total Cost
Leon Creek $9,693,000 $0 $9,693.000
Helotes Creek $1,400,000 $0 $1,400,000
Culebra Creek $5,813,000 $975,000 $6,788,000

Huesta Creek $899,000 $0 $899,000
Maverick Creek $1,718,000 $0 $1,718,000
Huebner Creek $3,142,000 $0 $3,142,000

French Creek $512,000 $0 $512,000
Total $23,177,000 $975,000 $24,152,000

Note that $4,340,000 for a project on Leon Creek should be property owner
funded, and that $400,000 has already been funded for two projects on
Huebner Creek. These three projects are base projects.

Table 6.2 - Summary by Stream of Moderate Priority Projects

Cost (Base Cost (Fringe

Stream Projects Only) Projects Ongly) Total Cost

Leon Creek $240,000 $0 $240,000
Helotes Creek $2,138,000 $0 $2,138,000
Culebra Creek $2,185,000 $210,000 $2,395,000

Huesta Creek $36,000 $0 $36,000

Maverick Creek $0 $0 $0
Huebner Creek $1,925,000 $0 $1,925,000
French Creek $1,144,000 $0 $1,144,000
Total $7,668,000 $210,000 $7,878,000
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Mitigation Projects

Table 6.3 - Summary by Stream of Low Priority Projects

Cost (Base Cost (Fringe
Stream Projects Only) | Projects Ongly) Total Cost
Leon Creek $6,408,000 $57.,000 $6,465,000
Helotes Creek $1,078,000 $36,000 $1,114,000
Culebra Creek $1,831,000 $208,000 $2.039,000
Huesta Creek $0 $0 $0
Maverick Creek $0 $56,000 $56,000
Huebner Creek $11,048,000 $0 $11,048,000
French Creek $6,328,000 $0 $6,328,000
Total $26,693,000 $357,000 $27,050,000

Note that $143,000 for a project on Culebra Creek should be property owner
funded, and that $10,472,000 for a project on Huebner Creek should be Leon

Valley funded. Both of these projects are base projects.
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Table 7.1 - Cost Summary by Streams and Priority
(Base Projects Only)

Stream High Moderate Low Total

Leon Creek | $9,693,000 $240,000 $6,408,000 | $16,341,000
Helotes Creek | $1,400,000 $2,138,000 $1,078,000 $4,616,000
Culebra Creek | $5,813,000 $2,185,000 $1,831,000 $9.829,000

Huesta Creek { $899,000 $36,000 $0 $935,000
Maverick Cree | $1,718,000 $0 $0 $1,718,000
Huebner Creek| $3,142,000 $1,925,000 | $11,048,000 | $16,115,000
French Creek | $512,000 $1,144,000 $6,328,000 $7,984,000
Total $23,177,000 | $7,668,000 | $26,693,000 | $57,538,000

Note that $4,340,000 for a project on Leon Creek and $143,000 for a project o
Culebra Creek should be property owner funded, that $400,000 has already
been funded for two projects on Huebner Creek, and that $10,472,000 for a
project on Huebner Creek should be Leon Valley funded.

Table 7.2 - Cost Summary by Streams and Priority
(Fringe Projects Only)

Stream High Moderate Low Total
Leon Creek $0 $0 $57,000 $57,000
Helotes Creek $0 $0 $36,000 $36,000
Culebra Creek| $975,000 $210,000 $208,000 $1,393,000
Huesta Creek $0 30 $0 $0
Maverick Cree $0 $0 $56,000 $56,000
Huebner Creek $0 $0 $0 $0
French Creek $0 $0 $0 $0
Total $975,000 $210,000 $357,000 $1,542,000
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APPENDIX B Mitigation Projects
Table 7.3 - Cost Summary by Streams and Priority
Stream High Moderate Low Total

Leon Creek | $9,693,000 $240,000 $6,465,000 | $16,398,000
Helotes Creek | $1,400,000 $2,138,000 $1,114,000 $4.,652,000
Culebra Creek| $6,788,000 $2,395,000 $2.,039,000 $11,222,000

Huesta Creek | $899,000 $36,000 30 $935,000
averick Cree | $1,718,000 $0 $56,000 $1,774,000
Huebner Creek| $3,142,000 $1,925,000 | $11,048,000 | $16.115,000
French Creek | $512,000 $1,144,000 $6,328,000 $7,984.000
Total $24,152,000 $7,878,000 $27,050,000 | $59,080,000

Note that $4,340,000 for a project on Leon Creek and $143,000 for a project o
Culebra Creek should be property owner funded, that $400,000 has already
been funded for two projects on Huebner Creek, and that $10,472,000 for a
project on Huebner Creek shouid be Leon Valley funded.
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Mr. John Kight, P.E. I.i
City of San Antonio Public Works

114 W. Commerce, 7th Floor T
San Antonio, Texas 78205

s il
{ PR 15 1997 [l |
Ui T,

Re:  Leon Creek Watershed Master Drainage Plan
Final Report

Dear Mr. Kight:

Attached are ten (10) copies of our final report for the L.eon Creek Watershed Master Drainage
Plan.

We look forward to supporting your staff in presenting the findings of our report to City
.~ Council. Please call if you need additional copies or if you have any questions.

Sincerely,
Pape-Dawson Consulting Engineers, Inc.

ok W

Rick Wood, P.E.
Senior Project Manager

RW 3370-00

cc: Charlie Dodge - HNTB Corporation
Tom Bailey - Maestas & Bailey, Inc.
Everett Fly - E.L. Fly & Associates, Inc.
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SECTION [ Project Scope & Objectives

SECTION 1. PROJECT SCOPE & OBJECTIVES

STUDY SPONSOR & ADVISORS

The Leon Creek Watershed Master Drainage Plan project was developed by the City of San
Antonio Public Works Department. This project is being funded and administered through the
same department. The Public Works Department is coordinating with the San Antonio Water
System, Bexar County, Texas Department of Transportation, CSA Planning Department, CSA
Parks and Recreation Department, Edward’s Underground Water District and other local entities
to coordinate the common interest of all parties.

A citizens advisory committee was created by San Antonio’s City Council to seek citizen input
and insure their representation in the formulation of the Drainage Master Plan. This committee is
chaired by Councilman Howard Peak and has been named the Drainage Regulation and Review
Committee. Members of this committee are listed in the Table I-1 below.

Table I-1
DRAINAGE REGULATIONS & REVIEW COMMITTEE

Committee Member Representing
Howard Peak (Chair) City Council
Bob Ross City Council
Linda Billa Burke City Council
Ed Cross Planning Commissioner
Mike Cude Professional Engineers in Private Practice
Norm Dugas Real Estate Council
Dan Kossl Greater S.A. Homebuilders Assoc.
Mike Gonzales San Antonio River Authority
June Kachtik Open Space Advisory Board
Charlie Connors NODD
Unknown Near Westside neighborhood representative
Larry DeMartino Southeast neighborhood representative
John German CSA Department of Public Works
Ray Rendon Bexar County Department of Public Works
staff SAWS
Steve Ramsey SARA
Gayle Kipp EUWD
John Kight CSA Project Manager
I-1
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SECTION [ Project Scope & Objectives

PURPOSE

The City of San Antonio has authorized this study with the intent of developing a Master
Drainage Plan for the Leon Creek Basin including the Leon Creek and its major tributaries from
U.S. Hwy 90 to north of Loop 1604. Flood plain limits based on existing conditions will be
determined for the 10, 25, 50, 100 and 500 year storm events. Ultimate development flood plain
limits will be determined for the 25 and 100 year storm events. From the existing and ultimate
development flood plain analysis, projects and watershed management practices will be
identified to reduce existing and potential flood hazards. A ten year plan to implement the
projects, identified to reduce flood hazards, will be developed and will include an estimated cost,
priority and implementation schedule.

SCOPE OF SERVICES

This project consist of developing a Master Plan for drainage improvements in the Leon Creek
Watershed in the southwest, west and northwest areas of the City of San Antonio and its ETJ.
Other tributaries to be included in the study are Huebner Creek, French Creek, Helotes Creek,
Culebra Creek, Huesta Creek and Maverick Creek. There are approximately 58.4 miles of
related flood plains included in this study.

Limits of Detailed Study
Although this study addresses the entire Leon Creek Watershed, detailed flood plain delineation,

site specific analysis and project deveiopment are limited to the segments of Leon Creek
described in Table I-2 below.

Table 1I-2
LIMITS OF FLOOD PLAIN DELINEATION STUDY

Creek Limits of Detailed Study - Length

Leon Creek U.S. 90 to Loop 1604 17.8 miles
Culebra Creek Leon Creek to Galm Road 9.1 miles
Helotes Creek Culebra Creek to Helotes city Limits 5.7 miles
Huebner Creek Leon Creek to IH 10 8.7 miles
French Creek Leon Creek to Helotes city Limits 7.6 miles
Huesta Creek Leon Creek to fork in creek north of Loop 1604 3.8 miles
Maverick Creek Leon Creek to Heuermann Road 5.7 miles
Study Total 58.4 miles

[-2
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SECTION 1. Project Scope & Objectives

Specific Task

The study is divided into a preliminary phase and a design phase. The preliminary phase is a
research or discovery effort to determine what information has been developed in the past and to
generally develop background data for the design phase. After completion of the preliminary
phase, design efforts will begin to develop the detailed delineation of the existing and ultimate
development flood plain. Specific projects will be developed and included in a ten year master
drainage plan to reduce flood hazards within the Leon Creek Watershed.

During the preliminary phase, watershed maps were developed illustrating the full limits of the
Leon Creek Watershed. All available drainage studies prepared for public or private use were
identified through file searches and interviews and an index of these studies was prepared. These
studies were then analyzed to determine their usefulness for purposes of this watershed study.
This report is a summary of the preliminary phase effort.

The design phase will encompass development of a hydrologic model of Leon Creek and its
major tributaries. This model will include quantitative hydrology and hydraulic calculations for
the 10, 25, 50, 100, and 500 year storm events based on existing conditions of the watershed. In
areas where private property is found to be inundated by the 100 year rainfall event, projects will
be developed to mitigate the flooding in each location. A map depicting the existing flood plain
overlaid on the City’s Block Maps will be produced in conjunction with the study. A model will
also be developed for the 25 and 100 year storm event and overlaid on the City’s Block Maps
based on ultimate development conditions in the watershed to determine potential flood
mitigation practices or identify improvement projects to offset the effects of development and
prevent future development from creating flooding problems. Consideration will be given to
water quality issues, potential reuse and recharge projects and proposed by SAWS and other
environmental concerns. A cost estimate and ten year plan to implement the specific projects
identified in the design phase will be prepared along with project priorities.

Throughout this process, all efforts will be coordinated through the City’s designated watershed
study manager to insure that all interested parties are represented. This may include being
present at citizen group meetings and coordination meetings with other governmental agencies.

Upon completion of the study, a final report will be issued to present the results and
recommendations to the City.
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SECTION II Discovery

SECTION I1I. DISCOVERY

INTRODUCTION

San Antonio is located in the south-central portion of Texas, approximately 150 miles from the
Gulf of Mexico and 100 miles from the geographical center of Texas. Situated in Bexar County
on the San Antonio River, the terrain to the northwest slopes upward to the Edwards Plateau and
to the southeast it slopes downward to the Gulf Coastal Plains. These two distinct geological
regions are divided by the Balcones Escarpment, a critical recharge zone for the Edwards aquifer.
The rolling hills of the area account for the range in elevation from 600 feet MSL (feet above
mean sea level) in southern San Antonio to 1000 feet MSL just below the Balcones Escarpment
to over 1600 feet MSL in the upper reaches of Bexar County. A location map of the project area
is shown on Figure II-1.

Watershed Geographic Setting

The Leon Creek Watershed is located in the northwestern portion of Bexar County stretching
from the confluence of Leon Creek with the Medina River, south of Loop 410 to the southwest of
the City, to the northwest limits of Bexar County. Leon Creek’s total watershed area is 237
square miles at the Medina River. The watershed limits are shown on Figure II-1.

The watershed area includes a portions of the cities of San Antonio, Leon Valley and Helotes.
Kelly and Lackland Air Force Bases are located in the southern portion of the watershed adjacent
to US Highway 90. Just upstream of the bases near the intersection of Commerce Street and
Loop 410 is the Southwest Research Institute. All of these facilities were developed prior to the
1960's.

Development of the Leon Creek Watershed has been extensive in the last 30 years or so. The
vast majority of the commercial and residential development outside Loop 410 has be since the
late 60's. Aerial mapping flown in the early 60's from the Soil Conservation Service, Soil survey
for Bexar County, shows very little development outside of Loop 410 . Major development since
the early 60's include: the Medical Center, the University of Texas at San Antonio and the USAA
campus. Since the early 80's the following areas have been developed: Sea World, Fiesta Texas
and The Dominion.
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Figure II-1

WATERSHED LOCATION MAP
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Leon Creek

Leon Creek originates in the northwestern portion of Bexar County. The stream flows in a
southeasterly direction to its confluence with the Medina River. Within the Leon Creek
Watershed are numerous other tributaries to the Leon Creek. Within The "Leon Creek
Watershed Drainage Mater Plan" study area, only those segments or reaches of Leon Creek and
its major tributaries shown in Table I-2 will receive specific analyses to determine the extent of
the flood plain for design storm events,

HISTORIC RAINFALL & RUNOFF

The climate of San Antonio is best described as sub-tropical: continental during the winter
months and hot during the summer. Due to its location between the semi-arid area to the west
and the heavy rainfall area to the east and southeast, the annual rainfall of approximatety 30
inches per year is sufficient for the normal production of most crops. Precipitation is reasonably
distributed throughout the year, with the heaviest rains typically falling during May, in the
spring, and September, in the fall. Similar to other Texas cities, rainfall in San Antonio varies
greatly from year to year, ranging from approximately 10 inches in 1917 to approximately 50
inches in 1919. Recently, from December of 1992 To June of 1993, San Antonio received in the
neighborhood of 50 inches of rain.

Rainfall from April through September usually occurs with thunderstorms. Large amounts
falling in short periods of time create flash floods over some areas of the city. Winter
precipitation occurs as light rain or drizzle, although thunderstorms and heavy rains have
occurred in all months of the year. According to John Patton, of the National Weather Service,
the average rain for San Antonio produces 1" to 14" over a 50 square mile area and last for
approximately 60 minutes, peaking in approximately 20 minutes. There are generally 40 to 45
of these storms each year that deposit rainfall over different parts of Bexar County.

Heavy rains over short periods of time cause flash flooding in certain sections of the city.
Perhaps the worst flood of the century occurred in 1921 when 31.8 inches of rain fell in a 24 hour
consecutive period of time'. This storm started as a hurricane along the Mexican coastline and
moved inland and northeasterly across Texas. Five to nine feet of water stood in downtown San
Antonio.

San Antonio's location on the Balcones Escarpment can be an intersection point for cold northern
air to meet the warm moist prevailing southeast breezes of the coast. Frequently this condition
results in rain, sometimes intense.

' The amount of rain officially recorded for the month of September, 1921 is 8.27 inches. The
31.8 inches of rain occurred at a non-official localized rain gage.
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Throughout the “average" year measurable rain may be expected to fall on 80 days, with
thunderstorms accounting for 36 of these. Rainfall lasts for only a brief period of time during
the summer months as is characteristic of showers, except when the area comes under the
influence of tropical storms. Longer periods of rainfall, drizzle and fog occur during the winter
months when cool air stalls and is overrun by warm moist gulf air.

Rainfall Data

Official rainfall data was obtained from the National Climatic Weather Center in Ashville, North
Carolina. Monthly and annual rainfall for San Antonio is presented in Table II-1. Figure II-2
illustrates the annual rainfall totals from 1900 to 1990.

During our research we observed that rainfall intensities typically can vary widely between
different geographical area of the city. For example, on April 4 & 5, 1991, in Shavano Park
10.52 inches of rain was recorded in about two hours. However, small amounts of rainfall were
measured at Loop 1604/IH 10 and at Vance Jackson; both areas adjacent to Shavano Park.
Another example storm event happened on June 5, 1986 traveled from the southwest to the
northeast parts of town. Rainfall along this line varied from about 6 inches to over 9 inches in
Windcrest. Other areas of the city not directly within the path of the storm received less rain,
within the range of 4 to 5 inches.

U. S. G. S. Stream Gage Recording Station

The United States Geological Survey (USGS) maintains a stream gaging station on the Leon
Creek in the vicinity of Kelly and Lackland Air Force Bases. The station records the average
daily flow in Leon Creek. Data from the USGS recording station provide daily mean flows and
the maximum of the average daily discharge values in cubic feet per second (cfs) during each
month. This recording station does not record the instantaneous peak flow, and therefore, does
not provide any data to indicate what the peak flood flow from a storm event might have been.
Table II-2 shows the monthly summaries of these values for the last 10 years.
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Table II-1
SAN ANTONIO RAINFALL

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
1900 542 034 435 911 447 078 224 405 097 294 1.8 070 37.19
1901 041 071 0354 059 247 186 379 096 420 0.12 064 015 1644
1902 070 055 012 231 3.14 002 385 000 552 254 353 251 24.79
1903 239 788 129 1.74 195 475 752 020 29 161 TR 082 33.11
1904 030 064 0.16 325 593 1.73 350 197 774 286 024 1.06 29.38
1905 0.83% 162 274 608 4.11 6.01 2.82 051 180 183 263 15 32.59
1906 029 1.07 129 394 086 062 434 225 174 1.09 133 160 2042
1907 080 078 1.88 3.77 464 0.18 2.68 080 1.11 354 679 0380 27.77
1908 101 242 131 287 607 030 066 427 392 147 261 161 28.52
1909 0.10 07T 088 082 177 165 327 170 056 155 0.53 138 14.92
1910 088 0.78 042 331 156 0.55 137 037 056 335 138 1.69 1622
1911 0.02 166 272 341 201 030 103 048 012 357 201 135 18.68
1912 028 512 186 178 149 322 127 029 147 274 145 276 23.73
1913 090 191 136 132 288 290 0.03 129 721 886 4.55 4.47 37.68
1914 0.09 138 083 526 559 001 002 780 224 578 324 143 33.67
1915 053 181 120 1164 189 0.03 092 390 239 1.1l 029 157 27.28
1916 225 001 079 185 385 049 453 507 378 257 214 033 27.66
1917 095 049 016 028 330 002 219 010 139 048 075 TR 10.11
1918 0.10 1.10 145 514 280 335 168 261 149 405 253 361 2991
1919 378 1.56 139 360 3.06 7.01 788 214 761 866 156 205 5030
1920 336 027 083 1.09 242 283 039 226 015 285 295 0.16 19.56
1921 140 023 591 278 201 459 048 045 827 102 116 023 28.53
1922 123 126 329 546 346 392 0.10 027 097 355 098 0.10 24.59
1923 046 547 307 324 133 079 254 294 298 139 421 429 32.71
1924 097 3.02 129 336 471 466 005 TR 2352 052 024 231 23.65
1925 036 009 024 0.18 285 048 124 172 287 223 144 129 1499
1926 342 008 4.77 7.06 333 3.57 137 031 043 182 199 224 3039
1927 065 1.96 2.02 205 204 791 049 0.15 152 144 003 249 2275
1928 065 285 234 1.70 390 329 1.03 121 630 169 229 295 3020
1929 221 016 312 237 773 219 258 0.0l 202 160 317 2.08 29.24
1930 125 094 {76 220 089 4.03 199 041 174 401 269 088 22.79
1931 586 268 206 228 136 310 3.09 030 001 075 072 279 2500
1932 330 1.86 105 261 210 194 552 671 877 060 0.10 1.01 3557
1933 066 192 054 130 223 174 192 278 3.18 027 065 039 17.58
1934 488 043 205 456 165 0.18 383 088 195 0.19 288 4.17 27.65
1935 031 .87 231 352 14.07 841 161 098 561 194 044 186 42.93
1936 043 040 266 277 6.13 643 268 223 407 1.89 217 1.75 33.61
1937 056 013 210 084 768 219 182 0.14 004 309 086 622 26.07
1938 335 033 382 606 388 065 09! 044 182 013 063 124 2326
1939 208 095 065 078 322 0.10 212 508 190 007 099 0.39 18.83
1940 0.64 186 094 250 419 747 064 122 142 466 240 2385 30.79
1941 214 186 295 456 250 203 062 023 488 313 047 097 2634
1942 013 201 029 348 219 195 B8.19 1.88 767 956 047 0.64 38.46
1943 073 009 1.58 148 256 191 372 078 434 017 195 120 2051
1944 349 168 372 094 676 164 TR 432 130 152 366 4.16 33.19
1945 297 390 273 291 124 531 119 1.19 3.00 349 135 1.18 30.46
1946 3.64 224 1.75 3554 347 292 020 4.03 1578 131 186 243 4517
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Table II-1 (continued)
SAN ANTONIO RAINFALL

1947 214 029 146 030 332 031 1.00 534 0.06 0.19 101 190 17.32
1948 061 1.86 059 140 1359 296 235 583 198 324 1.00 023 23.64
1949 291 298 227 899 085 826 224 103 078 7.58 0.13 279 40.81
1950 032 143 024 342 241 1.03 160 615 302 008 0.13 003 19.86
1951 025 243 276 093 444 707 0351 006 375 144 067 0.13 24.44
1952 081 201 234 340 191 180 275 000 302 TR 447 3.67 26.18
1953 041 090 053 208 100 219 001 312 248 306 034 144 17.56
1954 151 0.03 003 194 146 271 125 1.05 052 198 2.02 020 14.70
1955 145 233 140 014 444 288 132 081 079 039 157 0.66 18.18
1956 081 085 027 049 307 027 153 394 062 123 113 1.10 1531
1957  0.51 253 419 932 822 349 0.73 021 11.10 471 290 092 48.83
1958 457 388 108 132 198 339 739 045 836 543 0.77 1.07 39.69
1959 052 250 013 255 243 132 148 305 1.72 511 217 1.52 24.50
1960 076 122 165 2.08 121 270 131 59 076 7.84 130 297 29.76
1961 068 1.79 003 032 017 787 7.04 015 224 339 209 070 2647
1962 048 090 091 4.02 131 244 013 157 269 219 497 229 2390
1963 027 359 021 1.88 303 228 0.03 063 LI1 275 193 094 18.65
1964 340 1.88 1.73 1.16 1.79 4.88 0.02 519 4.15 086 481 122 3109
1965 240 643 230 197 B8.18 242 008 1.65 3.13 269 091 458 36.74
1966 147 230 1.13 320 353 1798 006 428 213 111 TR 042 2141
1967 0.13 048 218 094 222 001 2.12 316 11.16 2.00 342 138 29.25
1968 825 1.835 127 192 282 263 153 0954 298 069 458 066 30.12
1969 1.76 290 236 246 461 232 036 4.19 1.32 583 1.02 228 3141
1970 1.16 266 198 1.13 730 089 091 095 435 131 001 001 22.60
1971 0.04 0.81 004 139 1.52 274 1.05 942 475 462 2.74 286 31.98
1972 135 040 0.13 194 1124 286 3.13 424 140 199 237 044 31.49
1973 277 276 158 541 273 1044 691 129 13.09 485 029 0.16 5228
1974 136 0.04 094 218 428 1.02 128 11.14 3.85 409 539 143 37.00
1975 1.04 330 052 269 691 460 106 128 051 225 003 148 25.67
1976 056 0.13 120 567 580 1.61 539 209 379 848 246 195 39.13
1977 3.10 091 0388 8.80 162 226 010 0.06 211 347 6.01 032 29.64
1978 0.68 176 1.71 3.62 245 396 143 497 886 055 491 1.09 3599
1979 407 138 355 534 198 559 738 209 084 0.11 143 286 36.62
1980 072 074 098 167 642 052 026 264 505 1.09 353 0.61 2423
1981 206 096 196 221 643 871 025 241 136 861 072 0.69 3637
1982 072 128 069 123 642 137 0.14 055 087 284 454 231 2296
1983 148 154 389 0.13 437 127 243 200 386 1.64 3.06 039 26.06
1984 187 054 191 011 376 140 TR 299 106 594 291 341 259
1985 268 191 285 327 247 820 580 045 48C 391 393 0.00 40.27
1986 0.76 252 035 060 629 1195 0.05 189 2.83 6.58 183 7.11 4276
1987 1.13 478 110 148 1285 769 121 033 224 044 253 218 3796
1988 039 092 086 123 041 550 558 198 083 062 0.02 067 19.01
1989 296 029 124 255 033 396 069 048 154 581 193 036 22.14
1990 117 268 517 452 328 118 829 130 370 371 311 020 3831
*AVE 1.56 1.68 1.66 289 3.61 3.04 220 219 325 280 2.02 1.64 2834

* For period of record shown (1900-1990).
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Figure II-2
ANNUAL RAINFALL

SAN ANTONIO ANNUAL RAINFALL

60.00

50.00 4

40.00 4

.00
20.00

2
(sayour)
nejuey [EjoL

I1-7

10.00

8861
861
0861
9L61

Lol

8961
Fool
0961
9561
413!
8tol
tr61
ool
9t61
(4334

8¢61

Year
W Annual Rainfall ===9 Year Moving Average

riol

0z61
9161
clol
8061
061

0061

0.00

LEON CREEK WATERSHED

MASTER DRAINAGE PLAN




SECTION 11 Discovery
Table I1-2
USGS MONTHLY STREAM FLOWS
1985 1986 1987 1988 1989 1990 1991 1992 1993
Month Mean Max Mean Max Mean Max Mean Max Mean Max Mean Max Mean Max Mean Max Mean Max
Jan 143 72 116 29 21 60 971 12 181 237 536 11 28.1 517 116 1320 26.1 116
Feb 153 193 161 107 459 310 12 102 593 19 94 58 23.7 287 355 5020 569 355
Mar 395 468 9.01 14 235 57 124 150 646 20 219 18 104 21 192 2630 374 192
Apr 166 64 692 13 188 36 694 15 292 471 18 283 82,6 1430 463 218 2565 826
May 169 150 493 1040 181 1150 761 38 589 11 124 110 373 348 356 3400 96.1 336
Jun 115 1660 324 4540 824 5580 109 100 25 361 496 46 509 804 168 1220 174 824
Jul 186 147 129 23 253 65 106 142 2356 42 i44 2260 232 182 174 25 295 144
Aug 139 &9 821 21 13.8 19 1.7 222 194 71 7.03 36 464 17 23 156 10.1 23
Sep 252 111 361 365 119 39 383 879 197 33 7.04 27 712 23 20 i99 {72 383
Oct 56 633 696 426 73 22 6.14 11 7.18 73 683 42 494 20 216 696
Nov 218 78 126 56 107 74 5.16 21 407 22 92 98 395 7 12.7 379
Dec 111 16 303 250 128 41 505 74 462 11 573 62 575 6190 7446 575
Flood Events

San Antonio has experienced a number of significant floods as shown in Table II-3. This
information was gathered from newspaper articles and other sources. Consequently, the duration
of some of these rainfall events was not available. The most significant flood occurred in 1921.
Another major flood event took place in September, 1946 when over 6 inches of rain fell in an 8
hour period and more than 10 inches of rain fell during the storm. Development in the Leon
Creek Watershed has occurred primarily since the late 50's, and consequently, little flood damage
has been documented.

Table 11-3
FLOODS OF RECORD
Date Description
September, 1921 up to 17" in two hours
May, 1937 6.21" in 8 hours
September, 1946 6.05" in 8 hours, 10.43" for the total storm event
May, 1965 6" prompting congressional action by Henry B. Gonzalez

September 23, 1969
August 8, 1974
June 13, 1981
September 19, 1983
June 5, 1986

May - June, 1987
June 11, 1987

May 6, 1993

6" downtown

4" in brief time with wet preceding conditions
3.2" in one hour at Kelly, 5" at Woodlawn Lake,
4.2"

9.61" reported in Windcrest

12.85" in May

7.21" in Helotes, 6.48" in 26 hours at Trailwood
7.25"

I1-8
LEON CREEK WATERSHED

MASTER DRAINAGE PLAN




SECTION 11

Discovery

GOVERNING AND CONTROLLING AGENCIES

There are numerous agencies that have interest in the Leon Creek Watershed. During this project
many of these agencies and individuals were contacted to obtain information relevant to the
drainage conditions in the Leon Creek Watershed. On the following pages are summaries of the
agencies and individuals contacted, reports that were reviewed and studies that were analyzed.

Agencies Contacted

During the investigation for this project many agencies were contacted for information that could
be beneficial to completing this study. We have listed below the agencies contacted and the

individual(s) we talked with.

Table II-4

AGENCY INTERVIEWS

Agency

City of San Antonio Drainage Department
San Antonio Water System

Bexar County Public Works
Edwards Underground Water District
Texas Department of Transportation

City of Leon Valley

San Antonio River Authority
San Antonio Police Department
San Antonio Fire Department

Person(s) Interviewed

Roy Akiona, Tom Carrasco & Mendi
Littman

Jay Aldean, Tom Fox & Chris
Powers

Ron Pena

Bobby Bader

Julia Brown, Preston Streicher &
Judy Freisenhahn

Jim Malone

Steve Ramsey

Desk Officer & Human Resources
Lt. Jim Collins

City of San Antonio Information Services Steve Bishop
City of San Antonio Traffic Department Andy Ballard
Kelly Air Force Base William Ryan
Lackland Air Force Base Eric Staph & Gabe Gonzalez
City of San Antonio Mapping Abner Martinez
UTSA Center for Archeological Research Robert Hard & Ann Fox
City of San Antonio Department of Parks & Recreation Dale Bransford
Soil Conservation Service Dale Mengers
U.S. Army Corp of Engineers Brian Rowe
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City of San Antonio Drainage Department

Drainage Assessment for the Middle L.eon Creek

Drainage Engineering of the City of San Antonio Department of Public Works prepared a
Drainage Assessment for the Middle Leon Creek and Huebner Creek in October of 1993. The
area included in "Middle Leon Creek" study consisted of Huebner and Leon Creeks from
Huebner Road upstream to Loop 1604. Presented in this report are known problem areas within
the Leon and Huebner Creek area along with proposed improvements that will address these
problems. Table II-5, shown below, is a summary of these problem areas, proposed
improvements and estimated costs for construction, right-of-way and engineering.

Table II-5

CSA - MIDDLE LEON CREEK DRAINAGE ASSESSMENT

Problem Area Proposed Improvement Cost Estimate
" 5 E I 8 g
ko b3 5]
w2 o < é ?::D
A = 3 i
Hills & Dales Subd. Y Y Y $684,000 £16,000 $86,000
Dell Oak Subd. - Lake Breeze St. Y Y $1,026,000  $243,000 $129,000
Hausman Rd. - W. of Babcock @ Huesta Y $492,000 NA $62,000
Creek
Hausman Rd. - E. of Babcock @ Y Y $650,000 £81,000 $82,000
Maverick Creek
Valley View Subd. - Nickle & Dime Y Y $1,154,000 $185,000 $145,000
area Phase |
Valley View Subd. - Nickle & Dime Y Y $1,963,000 $308,000  $247,000
area Phase 1
Babcock Rd. crossing Huesta, Maverick Y $7,985,000 $297,000 $1,005,000
Babcock Rd. crossing Leon Creek Y Y $3,678,000  $306,000 $463,000
(East)
Babcock Rd. crossing Leon Creek Y $4,259,000 $378,000  $536,000
(West)
DeZavala Rd. - North of Babcock Y Y $85,000 $4,000 $11,000
Babcock Rd. - West of DeZavala Rd. Y Y $419,000 $42,000 $53,000
Spring Forest Drive Y $635,000 $41,000 $80,000
Prue @ Huebner Creek Y Y $743,000 $56,000 $60,000
White Bonnet at Lockhill Selma Y Y $992,000 $112,000 $125,000
Hollyhock - West of Babcock Y Y $671,000  $143,000 $85,000
Strathaven - North of Hollyhock Y $689,000 $63,000 $87,000
Abe Lincoln and Hollyhock Y $829,000 $23,000  $104,000
Whitby @ Huebner Creek Y Y $527,000 $59,000 $66,000
Total $27,481,000 $2,098,000 $3.426,000
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Low Water Crossings

Many locations where streets cross creeks have little or no drainage structures. This condition is
commonly known as a low water crossing. A list of low water crossings in the Leon Creek Basin
was obtained from the San Antonio Fire Department and is shown in Table II-6 below.

Table I1-6
LOW WATER CROSSINGS

_§ 5 Location Creek g » Street Block #

& g “ g

E .g S =

o a,
38 6 2000 block of Pinn Rd. Leon, branch 613 F7 Pinn 2000
39 6 Arvil btw Keitha & Elmer L.eon, branch 614 B7
40 6 Rodriquez Leon 614 B7
41 6 Military & Westbriar Leon, branch 613 E7
42 6 Martinique btw Barbados & Andros Leon, branch 613 F7
43 6 Tallahasse btw Barbados & Andros Leon, branch 613 F7
44 6 Westfield btw Barbados & Andros Leon, branch 613 F7
45 6 Biscayne btw Barbados & Andros Leon, branch 613 F7
68 7 W. Commerce btw Pinn & Military Leon 613 F3 W. Commerce
69 7 Pinn, 2500' s. of W. Commerce Leon 613 F4 Pinn 100 - 500
70 7,8  Timber Path, 500" se of Grissom Culebra 579 B7  Timber Path 9000-9100
72 8 Hausman, 200' ¢ of Babcock Huesta 513 ES8 Hausman 7500
73 8 Hausman @ Roadrunner Huesta 513 F8  Hausman 7000-7100
74 8 Hausman Leon 514 A8 Hausman 6700
75 8 Old Fredericksburg, n of 1604 Leon 514 C3 Old Fred 15800
76 8 Hausman, 4800' w of [H10 Leon 514 B7 Hausman 6000-6100
77 8 Danvers btw Glidden & Dime Huesta 513 E8 Danvers short
78 8 Babcock, 100" n of Nickle Huesta 513 EB Babcock 12500
79 8 Babcock, 500' s of Nickle Huesta 513 ES8 Babcock to
&0 8 Babcock, 2300' s of Nickle Huesta 547 E1 Babcock
81 8 Babcock, 3700' s of Nickle Leon 347 F1 Babcock 13500
89 8 Prue Rd, 1600" e of Babcock Huebner 548 C4  6300-7000
90 8 Lockhill, 250' e of White Bonnet Huebner 548 €4  Lockhill @ White Bonnet
91 8 White Bonnet, s of Lockhill Huebner 548 C5 same
92 8 Hollyhock, 600" w of Babcock Huebner 548 B7  Hollyhock 6100-6500
93 8 Whitby, 200" n of Wellesly Manor Huebner 548 B8  Whitby & Wellesly Manor
96 8 Huebner, 460" s of Apple Green Huebner 548 B8  Huebner @ Wade Lane
112 7 Wurzbach, 750" s of Seville Huebner, branch 580 BS Wurzbach 4700-5000
113 6,7  Timberhill, n of Wurzbach Huebner 579 Fé6 Timberhill 4000-4200
114 7 Ingram, 2500' e of Culebra Leon 579 E7 Ingram btw  Mabe &

Northwestern Dr,

115 8 Easterling, s of Culebra Culebra 578 D4  Easterling
116 8 Old Grissom, 500" e of Culebra Culebra 579 C3 Old Grissom Culebra

During a moderate storm event the roadway at the low water crossing is overtopped by the creek
flow. Fire, Police and Public Works personnel typically put up barricades at the low water
crossings to warn the public of the danger. Problems can arise when a motorist drives a vehicle
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into water that reaches the floorboard. The combination of the force of the water splashing on
the upstream side of the vehicle coupled with the vehicle's poor traction caused by the wet
conditions and the vehicle's tendency to float can push the vehicle off the road and into the creck
bottom. Many cases of motorist being stranded in a low water crossing have been documented.

The Fire Department keeps records of high water rescues. Table II-7 below is a listing of recent

TESCUCs.

Table I1-7
RECENT LOW WATER CROSSING RESCUES
Incident No. Location Date
92002144 IH 35 S @ Leon creek 1/26/92
92002151 Hwy 151 @ Pinn Rd. 1/26/92
92002149 Ingram Rd. @ Potranco 1/26/92
92002169 Ingram @ Wurzbach 1/27/92
92002141 Ingram @ Wurzbach 1/26/92
92002757 Military Dr/Pearsall Rd. 2/4/92
92002740 Babcock/Hausman Rd. W 2/3/94
92002809 Babcock/Hausman Rd. W 2/4/92
92005068 Babcock/Southpoint 3/3/92
92005145 Babcock 3/4/92
92005135 Babcock/Hollyhock 3/4/92
92010234 Babcock/Nickle 5/4/92
92011159 Gen. McMullen S/EB New Hwy 90 5/14/92
92011580 Hwy 151/Pinn Rd 519792
92011616 Babcock/Hausman Rd W 5/20/92
92012275 Babcock/Louis Pasteur 5/27/92
92012286 Culebra Ave 5/27/92
92012294 Culebra /Loop 1604 5/27/92
92012293 Hwy 151/Loop 410 SW 5/27/92
92012289 Culebra/Laven Dr. 5/27/92
92012371 Leon Creek/Prue Rd 527192
92013405 Hwy 151/Potranco rd 6/9/92
92028521 Babcock/Hollyhock 11/19/92
93011942 Floyd Curl St./Huebner Rd 5/5/93
93011841 Eckhert/John Marshall 5/5/93
93011937 Babcock, 5700 5/5/93
93011967 Eckhert/Huebner 5/5/93
93011927 Babcock, 5700 5/5/93
93015952 Gen. McMullen S/EB New Hwy 90 6/12/93
93029135 Babcock, 2626 10/5/93
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An example of a typical low water crossing incident was found in the March 4" and 5%, 1992
issue of the San Antonio Express News. Excerpts from those two issues are shown below.

"Violent thunderstorms with occasional hail and winds of more than 50 mph bore down from the
west late Tuesday night, March 3'4 and early Wednesday, March 4, 1992. The storm dumped
an average of 3 inches of rain across the city. Soon after the first storm began, low water
crossings flooded across the Northwest Side, keeping police and firefighters hopping to respond
fo reports of trapped cars. In San Antonio, 26 calls for vehicles trapped in water were reported.

Among the locations where vehicles were reported trapped in high waters were the intersections
of Callaghan Road below Interstate 10, Interstate 410 at Bandera Road, Babcock and Vance
Jackson roads, Babcock and Huebner Roads, Hillcrest and Midcrest Drives, the 300 block of
Cherry Ridge, and at Dreamland Drive and Vance Jackson Road.

Jian Ke, a student at the University of Texas at San Antonio, had to be rescued about noon
Wednesday, March 4, when his car was pushed off Babcock Road into Leon Creek. The water
foated his vehicle off the road and lodged it between a couple of trees. Firefighters had a
difficult time getting to him because the water, about 5 feet deep, was moving fast and his
electric windows would not open. A rear window had to be smashed to free the man. The rescue
took about 45 minutes. Fire Caption Dennis O'Neill said: "He's lucky to be alive. If the car
would have turned over, he would have been gone”.

San Antonio Water System
Reuse Plan

SAWS has developed a water plan for the City of San Antonio that has many elements. The
reuse of treated effluent from the City's wastewater treatment plants for non-potable uses could
be a significant source of water that now is not appreciably used by the City.

Integral to the reuse program will be a need for storage facilities for seasonal and temporary
storage. There could be locations within the Leon Creek Watershed that could serve a dual
purpose of detention for flood abatement and storage for reuse water. Again, the amount of flood
abatement achieved depends on the storage capacity of the impoundment facility. If a facility is
to be shared with reuse storage, determination of a balance of storage capacity for reuse and
flood abatement would be critical.

Water Quality

Although water quality is not a direct charge of this report, we did discover information on this
subject. The Environmental Management staft at Kelly Air Force Base has and is developing
extensive baseline data on water quality in the Leon Creek as it crosses their base. When
complete, this information will be very useful for the SAWS stormwater department.
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The SAWS stormwater department is aiso developing water quality data through a contract with
the USGS.

Edwards Underground Water District

Recharge

The Edwards Underground Water District has sponsored a study to investigate recharge
enhancement in the San Antonio and Guadalupe River Basins. In this study three potential
recharge site were identified in the Leon Creck Watershed. These three location are:

1. Culebra Creek Government Canyon
. Helotes Creek North of Helotes
3. Leon Creek Near IH10 Loop 1604 interchange

These locations were identified during the phase 1 study in a general manner. A fourth site
located along Helotes Creek in the Vulcan Materials Quarry has been discussed as a potential
recharge site since the study was released. During the on-going phase 2 study, field surveys of
the potential recharge enhancement sites will be performed. The site evaluations should be
completed by the end of 1994.

Recharge enhancement impoundment facilities may also assist in flood abatement by detaining a
portion of the watershed runoff. The amount of flood abatement achieved depends on the storage
capacity of the impoundment facility.

EXISTING REPORTS AND STUDIES

During this project, numerous agencies and individuals were contacted to obtain information
relevant to the drainage conditions in the Leon Creek Watershed. On the following pages are
summaries of the agencies and individuals contacted, reports that were reviewed and studies that
were analyzed. The following paragraphs contain a synopsis of the information we collected
from these interviews, reports and studies. Table II-8 below is an index of drainage reports
sponsored by Public Agencies.
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Table 11-8§
EXISTING DRAINAGE REPORTS

Report Author Date
Flood insurance Study FEMA July 2, 1991
Flood Plain Information, Leon Creek Corp of Engineers  April, 1971

Flood Plain Information, Huebner Creek ~ Corp of Engineers  June, 1973
Issues & Impacts of Stormwater

Drainage, Bexar County, TX UTSA Summer, 1993
The Edwards Aquifer; S.A. mandates
for Water Quality Protection SAWS April 1, 1994
Drainage Assessment for the middle
Leon Creek & Huebner Creek CSA October 1, 1993
Recharge Enhancement Study,
Guadalupe - San Antonio River Basins HDR Summer, 1993
Lake Travis Non-point source Pollution
Contro! Ordinance LCRA January 1, 1991
Hydrologic Data for Urban Studies in
San Antonio, TX metro area USGS May, 1976
Hydrologic Data for Urban Studies in
San Antonio, TX metro area USGS February, 1982
Flood Protection Plan for Portions of
Salado, Cibolo & Leon Creeks CH2MHill August, 1989
Soil Survey, Bexar County Texas SCS 1962

Review of Reports

In reviewing the existing reports and studies we where interested in information that would be
relevant for use in this study. Below is a description of the relevant portions of the reports.

Flood Insurance Study -

This study includes a complete analysis of the Leon Creek. The water surface profiles for
the design storm events have been used to define the floodplain limits. Although this
study gave a complete picture of the Leon Creek, the base survey information of the
existing ground contours was based on course data.

The study was performed in the late 70's. Portions of the study have been updated by
private developers who modified the existing creek system to accommodate their
developments. The resulting 1991 update of this report is a mosaic of the original
analysis along with a number of updates.
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Flood Plain Information, Leon Creek and Huebner Creek(2 separate reports)

Both of these reports provide the same types of historical information for the respective
creeks. Information presented includes: Background information, flood information
(past, current and future) and guidelines and suggestions for floodplain management.

Issues & Impacts of Stormwater Drainage, Bexar County, TX

A product of the Environmental Sciences and Engineering Programs at the University of
Texas at San Antonio, "the intent of this study is to develop a clear definition of the
nature and extent of existing drainage problem"

The Edwards Aquifer; San Antonio Mandates for Water Quality Protection
This SAWS report presents regulatory requirements, organizational programming and
potential activities. These items consist of:

Regulatory Reguirements
The Unified Development Code
Stormwater
Water Code

Organizational Programming
Texas Natural Resource conservation Commission rules & regulations
Technical Improvements
Emergency Measures

Potential Activities
Future Studies

Drainage Assessment for the Middle Leon Creek & Huebner Creek
This assessment presents known problem areas, projected projects to solve these problem
areas and projects that are all ready funded to solve problem area.

Recharge Enhancement Study, Guadalupe - San Antonio River Basins

The Edwards Underground Water District sponsored this study to find potential recharge
enhancement projects. Three potential recharge enhancement sites were listed in this
report. The recharge dams may also assist in flood abatement.

Lake Travis Non-point Source Pollution Control Ordinance
This manual provides developers with guidance on the LCRA review requirements and
procedures. Also outlined are best management practices to meet the LCRA standards.

Hydrologic Data for Urban Studies in San Antonio, TX metro area
Presented in these reports is a compilation of hydrologic data for various water years.
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Flood Protection Plan for Portions of Salado, Cibolo & Leon Creeks

This report was sponsored by the Bexar County Public Works with a matching grant from
the Texas Water Development Board. The purpose of this report was to develop a flood
protection plan for segments of the Leon, Cibolo and Salado Creeks.

Review of Existing Studies

The studies generally were engineering backwater analyses of stretches of a particular creek.
These studies where mostly calculations with very little text and were completed to support
floodplain improvements or development activities,

The methodology used in the reviewed studies varied. Studies performed from the early 80's on
were performed on a computer system, typically using HEC II (the industry standard backwater
stream analysis program). Prior to the early 80's, some studies were performed on computer,
some by hand and some a combination of both. Most of the studies are small stretches of the
creek.

Many of the studies had historical significance in that they gave a "snapshot" of a particular
reach of a creek at a point in time. Some of the information in these studies is no longer relevant
due to changes in the development of the watershed and/or changes in the creek morphology.

In our review we found that the reports all used the same hydrologic parameters to base the
analysis on. The Rational method is used to calculate discharges for drainage area that are less
than 2000 acres. The Rational method is based upon drainage area, a cover factor and the rainfall
intensities (in inches per hour). The rainfall intensities were developed by the City's drainage
department in the early 70's. For areas large than 2000 acres a graph relating drainage area to
discharge (DA vs Q) is used. The DA vs Q graph was also developed in the early 70's by the
City's drainage department.

A listing of the existing studies reviewed is on the following page in Table II-9 and illustrated on
Figure II-3. The index numbers shown on this table correspond to those shown on Figure II-3.
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Table I1-9
INDEX OF EXISTING STUDIES

Index Waterway Subdivision or Project Engineer Date
1 Leon Pablo Grove, CSA landfill Jay Aldean 90
2 Leon Pablo Grove, CSA landfill Jay Aldean 72-74
3 Leon Brown Leaf PD 87
4 Leon Pin Oak MBC 73
5 Leon West Wood Park PD 69
6 Leon Hwy 151 TxDOT
7 Leon SW Research PD 85
8 Leon West Park PD 83
9 Leon Twin Creek Vickrey 72
10 Leon Ingram Square Bob Opitz 79
11 Leon Timber Creek Estates Vickrey 79
12 Leon Ingram Plaza Brown 80
13 Leon Parkwood WF Castella 85
14 Leon One North Place Bain 73
15 Leon Babcock Place garly 70's
16 Leon Alamo Farmstead WF Castella 82
17 Leon French Creek Village PD 74
18 Leon Wildwood WF Castella 76-85
19 Leon Prue Road Bridge Mike Cude 91
20 Leon Quail Creek Mike Cude 84
21  Leon Heath Road CEC 87
22 Leon Fiesta Tx PD
23 Leon Dominion PD 83
24  Leon [H10 Boerne Stage Road  Overby Descamps
25  Culebra Pipers Meadow D R Frazier 74, 80
26  Culebra Village Brown 87
27  Culebra Great Northwest unit 2 Vickrey 77-on
28  Culebra Culebra Bridge TxDOT
29  Culebra Culebra Bridge TxDOT
30 Culebra Hidden Meadows Glen Galbraith/ Cude 83
31 Culebra Loop 1604 TxDOT
32  Helotes NW Crossing MBC 86, 87
33  Helotes New Territories MBC 78
34  Helotes Loop 1604 TxDOT
35 Helotes Hidden Meadows Glen Galbraith
36  French Quail Creek Mike Cude
37  French Wildwood
38 French Concord Mike Cude
39  French Loop 1604 TxDOT
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Table I1-9 (continued)
INDEX OF EXISTING STUDIES

Index Waterwav Subdivision or Project Engineer Date
40  French N. of Loop 1604 MBI
41  French NW Bus Park Tom Flores 88
42 French Cedar Springs SEDA 87
43  Huesta Hunters Chase Rosin Kroesche 83-86
44  Huesta North Hills Village Brown
45  Huesta N. of Loop 1604 TxDOT
46  Maverick Loop 1604 PD
47  Maverick North Hills Village Brown

NOTE: The index number corresponds to those shown on Figure [[-3.
Watershed Mapping

The Mapping Section of the City of San Antonio Department of Public Works has developed
extensive mapping of the city on the Intergraph computer system. The work performed in this
study will be in the Intergraph format and will be compatible in layers, colors and other program
parameters.

The existing files that are referenced include:

Bexar County limits

Watershed limits (developed and labeled by SAWS)
City Streets

Street names

Railroads

State and Federal Highways

Creeks

Edwards Aquifer Recharge Limits

Site Reconnaissance -

During the initial site reconnaissance, all street crossings of the creeks within the detailed study
area were visited and photographs were taken. A list of these sites is shown in Table II-10 and
illustrated on Figure [I-4. The site numbers shown on Table II-10 correspond to those shown on
Figure I1-4.
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Table II-10
STREET CROSSINGS WITHIN THE DETAILED STUDY AREA

Site # Creek Location
1 Leon Highway 90
2 Leon Old Highway 90 St
3 Leon Arvil Avenue
4 Leon (Proposed Crossing) Shady Grove Drive
5 Leon Pinn Road
6 Leon Highway 151
7 Leon Commerce Street
8 Leon Loop 410 NW
9 Leon Culebra Road
10 Leon Ingram Road
11 Leon Grissom Road
12 Leon Bandera Road
13 Leon Babcock
14 Leon Hausman
15 Leon UTSA BLVD.
16 Leon Loop 1604
17 Culebra Old Grissom Road
18 Culebra Timber Path
19 Culebra Culebra
20 Culebra Culebra
21 Culebra Loop 1604
22 Culebra Stuebing
23 Culebra Galm
24 French Mainland
25 French Guilbeau
26 French Bandera
27 French Prue road
28 French Hausman
29 French - Loop 1604
30 French Leslie Road
31 Huebner Ingram Road
32 Huebner Timber Hill
33 Huebner Bandera
34 Huebner Evers
35 Huebner Huebner Road
36 Huebner Eckhert Road
37 Huebner Babcock
37.5 W. Huebner Eckhert Road
38 W. Huebner Hollyhock
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Table 11-10