
Three Forks of Beargrass Creek 

Ecosystem Restoration 

Appendix H 

Additional Planning Data

Appendix H 
Additional Planning Data

1



Contents 

H1. Focused Array Conceptual Maps 

H2. Screening Matrices 1

H3. Screening Matrices 2

H4. Stakeholder Distribution List 

H5.Stakeholder Meeting Notes

H6. Public Comments

H7. Habitat Analysis Inputs

Appendix H 
Additional Planning Data

2



H1. Focused Array Conceptual Maps

Appendix H 
Additional Planning Data

3



!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!( !(

!(
!(

!(

!(

!(!(
!(
!(

!( !(

!(

!(

!(

!(

Rock Vanes
(8 total)

Concrete Slab Removal
(100 pieces @ 6'x6'x4")

X2

Alternative Array
!( Grade Control Structure
!( Habitat Structure

R1 (8.25-ac)
R1, R2 (1.64-ac)
R1, R4 (0.79-ac)
R3 (1.88-ac)
R4 (2.66-ac)
H2 (27.11-ac)
Disposal (Elevated Berm / Mound)

Plant Community
Aquatic (5.62-ac)
Forest Floodplain (0.78-ac)
Forest Hardwoods (16.23-ac)
Woodland (36.63-ac)
Woodland Floodplain (15.64-ac)
Woodland Hardwoods (8-ac)
Invasive Species Removal (83.05-ac)
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X4

Add riffle
to culvert

Replace existing outlet
structure with a control
structure suitable
for fish passage

Alternative Array
!( C

R1, R3, R4 (1.53-ac)
H2 (15.18-ac)

Plant Community
Forest Hardwoods (11.67-ac)
Woodland Floodplain (27.34-ac)
Woodland Hardwoods Bottom (4.49-ac)
Invasive Species Removal (43.5-ac)
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X8
Add riffle

Add riffle

Add riffle

Add riffle

Alternative Array
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R2 (3.6-ac)
R4 (1.3-ac)

Plant Community
Canebrake (2.95-ac)
Forest Hardwoods (61.8-ac)
Woodland (9.4-ac)
Woodland Floodplain (1.12-ac)
Woodland Hardwoods Bottom (18.86-ac)
Invasive Species Removal (94.17-ac)

¯
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Add riffle
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R2 (0.34-ac)
Plant Community

Forest Hardwoods (20.93-ac)
Woodland Floodplain (3.18-ac)
Invasive Species Removal (9.99-ac)

¯
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- 15 Grade Control
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X10

Connect with
stream, currently
perched culvert

Remove dam and
repair/protect
sewer line

Culvert removal,
channel
reconnection

Alternative Array
!( C

R1 (0.41-ac)
R2 (2.81-ac)
R4 (2.94-ac)
H2 (3.65-ac)
H3 (1.22-ac)

Plant Community
Forest Hardwoods (27.63-ac)
Forested Floodplain (41.97-ac)
Woodland (4.89-ac)
Invasive Species Removal (52.47-ac)
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X11

Alternative Array
R1 (3.34-ac)
R2 (2.18-ac)
H2 (4.74-ac)

Plant Community
Forest Floodplain (78.51-ac)
Forest Hardwoods (11.16-ac)
Forest Swamp (3.95-ac)
Woodland Floodplain (0.06-ac)
Woodland Hardwoods Bottom (0.17-ac)

Invasive Species Removal (93.86-ac)

¯
0 1,000 2,000500 Feet

- 87 Habitat Structures
- 58 Grade Control Structures
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X15

Alternative Array
R3 (0.44-ac)
R4 (0.32-ac)

H3 (6.85-ac)
Plant Community

Canebrake (11.88-ac)
Forest Floodplain (5.7-ac)
Forest Hardwoods (7.44-ac)
Invasive Species Removal (4.95-ac)¯

0 400 800200 Feet
- 10 Habitat Structures
- 13 Grade Control Structures
- 23 Structures Total
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X19

Alternative Array
R1 (3.07-ac)
R4 (0.66-ac)
H2 (11.87-ac)
H3 (7.39-ac)

Plant Community
Forest Bottomland (3.56-ac)
Forest Swamp (0.52-ac)
Woodland (21.32-ac)
Woodland Hardwoods Bottom (6.37-ac)
Invasive Species Removal (24.36-ac)

¯
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X20

Alternative Array
R1 (1.72-ac)
R1, R2 (0.42-ac)
H2 (0.43-ac)
H2, H3 (2.28-ac)

Plant Community
Canebrake (15.93-ac)
Forest Hardwoods (14.49-ac)

Invasive Species Removal (23.74-ac)

¯
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X21

Alternative Array
R1, R3 (0.99-ac)
R2 (0.79-ac)
R4 (1.42-ac)
H2 (2.46-ac)
H3 (2.77-ac)

Plant Community
Bluegrass Savannah (16.41-ac)
Forest Hardwoods (1.71-ac)
Forested Floodplain (4.26-ac)
Invasive Species Removal (31.28-ac)

¯
0 400 800200 Feet
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X22

Alternative Array
R1 (8.94-ac)
R2 (2-ac)
H2 (10.96-ac)

Plant Community
Forest Hardwoods (0.56-ac)
Woodland (10.4-ac)
Invasive Species Removal (32.93-ac)

¯
0 1,000 2,000500 Feet

- 59 Habitat Structures
- 40 Riffle Structures
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X24
Add riffle

Adjust open
channel and

install riffle

Demolish pipe and
create open channel

and grade control
riffle. Install
foot bridge.

Demolish pipe and
create open channel

and grade control
riffle. Install
foot bridge.

Alternative Array
!( C

R3 (7.95-ac)
H2 (5.62-ac)

Plant Community
Forest Bottomland (4.13-ac)
Forest Floodplain (7.88-ac)
Forest Hardwoods (48.91-ac)
Woodland (0.13-ac)
Invasive Species Removal (61.04-ac)¯

0 1,000 2,000500 Feet
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X28
Demolition of inline

weir and replace with
riffle structure

Demolition of inline
weir and replace with

riffle structure

Demolition of inline
weir and replace with
riffle structure

Alternative Array
!( C

R2 (2.48-ac)
Plant Community

Canebrake (9.78-ac)
Woodland (4.8-ac)
Invasive Species Removal (14.63-ac)

¯
0 1,000 2,000500 Feet
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X29
Address aquatic
habitat connect

through structures

Alternative Array
!( C

R1 (2.07-ac)
R2 (3.68-ac)
R3 (1.23-ac)
R4 (2.77-ac)

Plant Community
Forest Floodplain (57.84-ac)
Forest Hardwoods (0.03-ac)
Woodland (4.05-ac)
Invasive Species Removal (86.4-ac)

¯
0 500 1,000250 Feet
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X30

Large
barrier

removal

Alternative Array
!( C

R1 (0.87-ac)
R2 (1.56-ac)
R4 (2.28-ac)
H2 (4.32-ac)
H3 (3.1-ac)

Plant Community
Forest Floodplain (30.51-ac)
Forest Hardwoods (11.16-ac)
Woodland (0.38-ac)
Woodland Floodplain (5.97-ac)
Woodland Hardwoods Bottom (13.35-ac)
Invasive Species Removal (91.6-ac)

¯
0 400 800200 Feet

Appendix H 
Additional Planning Data

18



!(

!(

!(

X31
Add riffle

Water Control
Structure

Water Control
Structure

Alternative Array
!( C
!( Water Control Structure

R1 (4.6-ac)
H3 (29.27-ac)

Plant Community
Woodland (34.04-ac)
Invasive Species Removal (24.76-ac)

¯
0 400 800200 Feet

- 11 Habitat Structures
- 9 Grade Control Structures
- 20 Structures Total
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!(X33
Water Control

Structure

Water Control
Structure

Alternative Array
!( Water Control Structure

R2 (0.72-ac)
H2, H3 (4.23-ac)

Plant Community
Forest Floodplain (4.77-ac)
Forest Hardwoods (1.08-ac)
Invasive Species Removal (5.01-ac)¯

0 200 400100 Feet - 8 Habitat Structures
- 5 Grade Control Structures
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X34
Add riffle

Add riffle

Add riffle

Add riffle
Add riffle

Alternative Array
!( C

R1 (6.48-ac)
R2 (8.69-ac)
R3 (0.24-ac)
R4 (1.47-ac)
H2 (0.55-ac)

Plant Community
Canebrake (4.24-ac)
Forest Hardwoods (0.03-ac)
Woodland (1.13-ac)
Invasive Species Removal (202.98-ac)

¯
0 2,000 4,0001,000 Feet
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X35
Add riffle

Add riffle

Add riffle

Add riffle

Add riffle
Add riffle

Add riffle

Alternative Array
!( C

R1 (1.87-ac)
R2 (2.38-ac)
H2 (16.3-ac)

Plant Community
Forest Floodplain (0.37-ac)
Forest Hardwoods (93-ac)
Woodland Floodplain (16.59-ac)
Woodland Hardwoods Bottom (1.65-ac)
Invasive Species Removal (111.61-ac)

¯
0 1,000 2,000500 Feet

- 7 Steep Pool or Riffle
Structures at Outfalls
- 71 Habitat Structures
- 59 Grade Control Structures

Appendix H 
Additional Planning Data

22



!(

!(

!(

!(

Concrete Slab Removal
(100 pieces @ 6'x6'x4")

X38

Water Control
Structure

Water Control
Structure

Water Control
Structure

Water Control
Structure

Alternative Array
!( Water Control Structure

R2 (2.07-ac)
H2, H3 (15.06-ac)

Plant Community
Forest Hardwoods (0.9-ac)
Woodland Hardwoods (43.2-ac)
Invasive Species Removal (44.11-ac)

¯
0 500 1,000250 Feet
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X2 Screening Logic Matrix

Alt #
Alternative & Measure 
Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes)

0 No Action 6 1 1 1
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars.

C Connectiivty 6 1 1 1

1.0
Would not provide or support plan completeness. Given the durarion of river gate closure, no habitat benefit is expected. Would 

not meet objectives or solve problems
Extremely high cost. 

R1
Instream Habitat 
Only 16 3 2 4

2.7

Would restore some critical habitat structure such as riffles and large woody debris 
south of the pump station. Rock structures at the confluenece would increase instream 
habitat at that specific location. Does not improve floodplain connectivity  

Fully supports Objective #1 and partially supports Objective #2. Would be efficient as would only require a limited amount of riffle and large woody 
debris structures. 

R2

Instream Habitat 
& Floodplain 
Connectivity 17 3 2 3

2.8

Would restore some riparian habitat and connectiivty to floodplain through bank 
grading. Instream function would improve at the confluence, but not in the other 
loaction of R2 in the site (pump station to confluence). Only bank grading is inlcuded 

Partially supports Objective #1, and fully supports Objective #2. Would be moderately effecient as would require clearing and earth moving in an area 
with constrained access, a few stabilization feautures and a moderate amount of adaptive 
management options and BMPs.

R3
Natural Riverine 
Establishment 15 1 3 3

2.5

Current channel configuration, soil types and and adjacent land use limit full 
implemention of this alternative. Would restore riparian habitat and floodplain 
connectivity in this location.   

Would be  effective at addressing study problems, achieving Objective #1, and 
supporting Objective #2. 

Would be  efficient via allowing water and fluvialgeomorphic processes to do the work 
naturally. 

R4
Sculpted Riverine 
Establishment 17 3 3 2

2.8

Alternative can be fully implemented between River Road and I-71. Would restore 
riparian habitat and floodplain connectivity in this location.   

Would be highly effective at addressing most of the study 
problems, fully supports Objective #2 and Objective #1. 

Would be moderately efficient compared to other alternatives as moderate amounts of 
earth moving is required, stabilization feautures, adaptive management options and 
BMPs.

H1
Hydrologic 
Resurgence 11 1 2 2

1.8

Alternative components are not neccesary within this site. Would not be effective at addressing study problems, achieving Objective #2, 
and supporting Objective #1. Draiange patterns in site appear to be suffciient as-
is.  

Would be a duplication of natural processes at site. May be benefical during infrequent 
dry years. Cost relative to frequency of need makes this alternative ineffcient.

H2

Hydrologic 
Resurgence Via 
Basins/Swales 24 4 4 4

4.0

Would not leave out any components critical to resotring riverine and palustrine 
wetlands. Provides all components for diverse, healthy riparian communities.

Would be highly effective at addressing study problems, achieving Objective #2, 
and supporting Objective #1. 

Would be highly efficient in loactions north of I-71. Water table and current toppgrphy 
would require minor excavation to create depressions. Likely areas are already cleared of 
vegetaion (Eva Bandman) 

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 14 1 2 2

2.3
Alternative components are not neccesary withinn this site. Would not be effective at addressing study problems, achieving Objective #2, 

and supporting Objective #1. Draiange patterns in site appear to be suffciient as-
is.  

Would be a duplication of natural processes at site. May be benefical during infrequent 
dry years. Cost relative to frequency of need makes this alternative ineffcient.  

P

Native Plant 
Community 
Establishment 22 4 4 3
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Acceptability Natural Resources Sustainability / O&M

1 1 1

Unacceptable to stakeholders, as well as regional and state agencies with 
missions/goals for ecosystem improvements.

Passive recover is not expected and there would be no improvement to habitat. Continued degradtion would be expected coupled with current O&M requiremnts extending into 
the future.

1 1 1

Unaccpetable to stakeholders. Would impact authorized FRM project No benefit given timing and frequency of river gate closure High O&M to maiantain

3 2 2

Would be acceptable to federal, state and some municipal agencies. Would be 
acceptable to the the non-Federal sponsor in terms of management goals.

Would induce a lower response in terms of biological recovery via mimicking habitat 
structure and geomorphology created by fluvialgeomorphic processes.

Would have a high level of sustainibility with high amounts of O&M requirements to keep the 
features static within the confined portion of the channel. 

3 3 3

Would be acceptable to federal, state and some municipal agencies. Would be 
acceptable to the the non-Federal sponsor in terms of management goals.

Would induce a moderate response in terms of biological recovery via mimicking habitat 
structure and geomorphology created by fluvialgeomorphic processes and allowing limited 
processes to continue in certain reaches.

Would have a moderate level of sustainibility with moderate amounts of O&M requirements to 
keep the features static.

1 3 4

Would be acceptable to federal, state and some municipal agencies. May not be 
acceptable to the the non-Federal sponsor in terms of management goals.

Would induce a moderate response in terms of biological recovery via mimicking habitat 
structure and geomorphology created by fluvialgeomorphic processes.

Would have the highest level of sustainibility with minimal to no O&M requirements. All is left 
to nature accept site ingress/egress. 

3 4 2

Would be acceptable to federal, state and some municipal agencies. Would be 
acceptable to the the non-Federal sponsor in terms of management goals.

Would induce a moderate to high response in terms of biological recovery via mimicking 
habitat structure and geomorphology created by fluvialgeomorphic processes.

Would have a low level of sustainibility with high amounts of O&M requirements to keep the 
features static given inudation from high Ohio River flows.

1 2 3

Would be acceptable to federal, state and some municipal agencies. May not be 
acceptable to the the non-Federal sponsor in terms of management goals.

Would induce a low response in terms of biological recovery via resurging 
hydrogeomorphic processes and features that riverine, palustrine and riparian communities 
adapted and evolved to.

Would have a high level of sustainibility with minimal to moderate O&M requirements.

4 4 4

Would be acceptable to federal, state and some municipal agencies. Would be 
acceptable to the the non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological recovery via resurging 
hydrogeomorphic processes and features that riverine, palustrine and riparian communities 
adapted and evolved to.

Would have a high level of sustainibility with minimal to moderate O&M requirements.

3 2 4

Would be acceptable to federal, state and some municipal agencies. May not be 
acceptable to the the non-Federal sponsor in terms of management goals.

Would induce a low response in terms of biological recovery via resurging 
hydrogeomorphic processes and features that riverine, palustrine and riparian communities 
adapted and evolved to.

Would have a high level of sustainibility with minimal to moderate O&M requirements.

3 4 4

X2
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X4 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes) Acceptability Natural Resources Sustainability / O&M

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

There would be no viable native habitats to sustain.

C Connectiivty 10 2 3 1 1 2 1

1.7

Would restore connectivity throughout the site Would be effective at supporting Objective #1, does not 
address Objective #2.

Would be inefficient as modifying existing connectivity 
barriers (under Hurstboune Lane and Whipps Mill 
Road) would induce a high cost. 

Would be unacceptable to federal, state and some 
municipal agencies. Would be unacceptable to the the 
non-Federal sponsor in terms of management goals. 
Would likely be unacceptable for the land owner.

Would induce a moderate repsonce in terms 
biological recovery by allowing enhanced hydraulic 
connectivity between the site and the rest of the 
watershed.

Would have a low level of sustainability with high 
amounts of O&M.

R1
Instream Habitat 
Only 15 2 2 4 4 1 2

2.5

Would restore some critical habitat structure such as 
riffles and large woody debris, but would leave out 
geomorphic components, floodplain connectivity and 
critical fluvialgeomorphic functions that create and 
sustain habitat overtime. 

Would be effective at addressing some of the study 
problems: does not fully meet Objective #1 and doesn't 
support Objective #2.

Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals. Would 
likely be acceptable for the land owner.

Would induce a lower response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.

Would have a moderate level of sustainibility with 
high amounts of O&M requirements to keep the 
features static within a confined channel (i.e. no 
floodplain connectivity) with flashy flow patterns.

R2

Instream Habitat 
& Floodplain 
Connectivity 11 1 1 2 4 1 2

1.8

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and sustain 
habitat overtime. However, there is existing 
floodplain connectivity at this site, so this alternative 
would not provide much ecological lift.

Would be not be effective at addressing most of the 
study problems: somewhat supports Objective #1 but 
does not fully meet Objective #2. 

Would be moderately effecient as would require some 
earth moving, a few stabilization feautures and a 
moderate amount of adaptive management options and 
BMPs. However, this alternative would not highly 
improve this site since there is existing floodplain 
connectivity. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals. Would 
likely be acceptable for the land owner.

This would not induce a high response in habitat 
recovery as there is existing floodplain connectivity at 
the site. 

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep the 
features static.

R3
Natural Riverine 
Establishment 18 1 4 4 1 4 4

3.0

Would not leave out any components critical to 
establishing sustainible riverine habitat and would be 
connected to floodplain, but may not work within the 
constraints of the site or with a nonwilling 
landowner.

Would be highly effective at addressing study 
problems, achieving Objective #1, and supporting 
Objective #2. 

Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally.

May not be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor. Would likely be unacceptable for 
the land owners.

Would induce the highest response in terms of 
biological recovery via restoring processes that 
riverine species adapted and evolved to.

Would have the highest level of sustainibility with 
minimal O&M requirements. All is left to nature 
accept site ingress/egress. 

R4

Sculpted 
Riverine 
Establishment 20 4 4 2 4 3 3

3.3

Would recreate static habitat and geomorphic 
components with connected floodplain; however, 
would not include critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 
Does work within the constraints of the site and 
would be feasible to implement.

Would be highly effective at addressing study 
problems, achieving Objective #1, and supporting 
Objective #2. 

Would be efficient but would require large amounts of 
earth moving, stabilization feautures, adaptive 
management options, BMPs, and land acquisition.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor.

Would induce a moderate to high response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

Would have a moderate to high level of sustainibility 
with high amounts of O&M requirements to keep the 
features static.

H1
Hydrologic 
Resurgence 6 1 1 1 1 1 1

1.0

Would restore some habitat components by restoring 
the natural hydrology of the site, restoring 
connectivity to the floodplain and riparian areas. 
Would require a willing landowner.

Would be effective at addressing some of the study 
problems: doesn't support Objective 1 and does not 
fully meet Objective #2.

Would be moderately efficient but involves survey of 
existing drainage system and moderate 
excavation/demolition to remove drain tiles. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals. 
Would likely be unacceptable for the land owners.

Would induce a low response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

H2

Hydrologic 
Resurgence Via 
Basins/Swales 19 2 4 3 3 4 3

3.2

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities. Would require a willing landowner.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be moderately effecient as would require some 
earth moving and a moderate amount of adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would likely be acceptable to the 
the non-Federal sponsor.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep the 
features operating as intended.

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 10 2 2 2 1 1 2

1.7

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities. Would require a willing landowner.

Would be somewhat effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be moderately efficient with the combined use 
of strategic disablement in certain instances and 
intensive excavation in others.

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals. 

Would induce a low response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
and structures in working condition.

P

Native Plant 
Community 
Establishment 24 4 4 4 4 4 4
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X5 Screening Logic Matrix

Alt #
Alternative & 
Measure Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes) Acceptability Natural Resources Sustainability / O&M

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

There would be no viable native habitats to sustain.

C Connectiivty 21 4 4 4 1 4 4
3.5

R1 Instream Habitat Only 14 1 2 4 3 2 2

2.3

Would restore some critical habitat structure such as 
riffles and large woody debris, but would leave out 
geomorphic components, floodplain connectivity and 
critical fluvialgeomorphic functions that create and 
sustain habitat overtime. 

Would be effective at addressing some of the study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce a lower response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

R2
Instream Habitat & 
Floodplain Connectivity 17 2 3 3 3 3 3

2.8

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and sustain 
habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

Would be moderately effecient as would require some 
earth moving, a few stabilization feautures and a 
moderate amount of adaptive management options and 
BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to continue 
in certain reaches.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep the 
features static.

R3
Natural Riverine 
Establishment 21 4 4 4 1 4 4

3.5

Would not leave out any components critical to 
establishing sustainible riverine habitat and would be 
connected to floodplain.

Would be highly effective at addressing study 
problems, achieving Objective #1, and supporting 
Objective #2. 

Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce the highest response in terms of 
biological recovery via restoring processes that 
riverine species adapted and evolved to.

Would have the highest level of sustainibility with 
minimal to no O&M requirements. All is left to 
nature accept site ingress/egress. 

R4
Sculpted Riverine 
Establishment 14 2 3 2 3 3 1

2.3

Would recreate static habitat and geomorphic 
components with connected floodplain; however, 
would not include critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

Would be inefficient as would require large amounts of 
earth moving, stabilization feautures, adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce a moderate to high response in terms 
of biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static.

H1 Hydrologic Resurgence 20 4 4 4 1 4 3

3.3

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be highly efficient since valve placement is 
strategic and eliminates intensive excavation. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

H2
Hydrologic Resurgence 
Via Basins/Swales 22 4 4 2 4 4 4

3.7

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be inefficient since physical excavation and pipe 
demolition would be intensive.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

H3

Hydrologic Resurgence 
Via Water Control 
Structures 22 4 4 3 3 4 4

3.7

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be moderately efficient with the combined use 
of strategic disablement in certain instances and 
intensive excavation in others.

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

P

Native Plant 
Community 
Establishment 22 4 4 3 3 4 4
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X8 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes) Acceptability Natural Resources Sustainability / O&M

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

      
There would be no improvements to habitat and 

  
There would be no viable native habitats to sustain.

C Connectiivty 22 4 4 4 3 4 3
3.7 Supports H2 and H3 Supports H2 and H4 Supports H2 and H5 Supports H2 and H6 Supports H2 and H7 Supports H2 and H8

R1
Instream Habitat 
Only 18 2 3 3 4 3 3

3.0 Would restore some critical habitat structure such as 
        

Would be effective at addressing some of the study 
       

Would be efficient as would only require a limited 
        

Would be acceptable to federal, state and some 
        

Would induce a lower response in terms of biological 
      

Would have a low level of sustainibility with high 
       Multiple R alts considered for same reaches. 

Awaiting additional screening.
Multiple R alts considered for same reaches. Awaiting 
additional screening.

Multiple R alts considered for same reaches. Awaiting 
additional screening.

Multiple R alts considered for same reaches. Awaiting 
additional screening.

Multiple R alts considered for same reaches. Awaiting 
additional screening.

Multiple R alts considered for same reaches. 
Awaiting additional screening.

Supports H2 and H3 Supports H2 and H4 Supports H2 and H5 Supports H2 and H6 Supports H2 and H7 Supports H2 and H8

R2

Instream Habitat & 
Floodplain 
Connectivity 18 2 3 3 4 3 3

3.0 Would restore some habitat components such as 
       

Would be effective at addressing most of the study 
        

Would be moderately effecient as would require some 
        

Would be acceptable to federal, state and some 
        

Would induce a moderate response in terms of 
      

Would have a moderate level of sustainibility with 
      Multiple R alts considered for same reaches. 

Awaiting additional screening.
Multiple R alts considered for same reaches. Awaiting 
additional screening.

Multiple R alts considered for same reaches. Awaiting 
additional screening.

Multiple R alts considered for same reaches. Awaiting 
additional screening.

Multiple R alts considered for same reaches. Awaiting 
additional screening.

Multiple R alts considered for same reaches. 
Awaiting additional screening.

Supports H2 and H3 Supports H2 and H4 Supports H2 and H5 Supports H2 and H6 Supports H2 and H7 Supports H2 and H8

R3
Natural Riverine 
Establishment 17 2 3 3 3 3 3

2.8 Would not leave out any components critical to 
     

Would be highly effective at addressing study 
     

Would be highly efficient via allowing water and 
      

Would be acceptable to federal, state and some 
      

Would induce the highest response in terms of 
     

Would have the highest level of sustainibility with 
         Supports H3. Supports H3. Supports H3. Supports H3. Supports H3. Supports H3.

R4
Sculpted Riverine 
Establishment 20 4 3 4 3 4 2

3.3 Would recreate static habitat and geomorphic 
    

Would be effective at addressing most of the study 
        

Would be inefficient as would require large amounts of 
     

Would be acceptable to federal, state and some 
        

Would induce a moderate to high response in terms 
       

Would have a low level of sustainibility with high 
       Multiple R alts considered for same reaches. 

Awaiting additional screening.
Multiple R alts considered for same reaches. Awaiting 
additional screening.

Multiple R alts considered for same reaches. Awaiting 
additional screening.

Multiple R alts considered for same reaches. Awaiting 
additional screening.

Multiple R alts considered for same reaches. Awaiting 
additional screening.

Multiple R alts considered for same reaches. 
Awaiting additional screening.

Supports H2 and H3 Supports H2 and H4 Supports H2 and H5 Supports H2 and H6 Supports H2 and H7 Supports H2 and H8

H1
Hydrologic 
Resurgence 6 1 1 1 1 1 1

1.0 Not applicable for this site Not applicable for this site Not applicable for this site Not applicable for this site Not applicable for this site Not applicable for this site

H2

Hydrologic 
Resurgence Via 
Basins/Swales 20 4 4 2 3 4 3

3.3 Would not leave out any components critical to 
     

Would be highly effective at addressing study 
     

Would be inefficient since physical excavation and pipe 
   

Would be acceptable to federal, state and some 
      

Would induce a high response in terms of biological 
    

Would have a high level of sustainibility with 
    Utilizes MSD property upstream of dam Utilizes MSD property upstream of dam Utilizes MSD property upstream of dam Utilizes MSD property upstream of dam Utilizes MSD property upstream of dam Utilizes MSD property upstream of dam

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 20 4 4 2 3 4 3

3.3 Would not leave out any components critical to 
     

Would be highly effective at addressing study 
     

Would be moderately efficient with the combined use 
       

Would be acceptable to federal, state and some 
      

Would induce a high response in terms of biological 
    

Would have a high level of sustainibility with 
    Includes private land owner(s) Includes private land owner(s) Includes private land owner(s) Includes private land owner(s) Includes private land owner(s) Includes private land owner(s)

P

Native Plant 
Community 
Establishment 22 4 4 3 3 4 4
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X9 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes) Acceptability Natural Resources Sustainability / O&M

0 No Action
Would not provide or support plan completeness. Would not solve problems or address 

objectives.
Would not expend federal dollars. Unacceptable to stakeholders, as well as 

regional and state agencies with missions/goals 
for ecosystem improvements.

There would be no improvements to habitat and native 
species richness.

There would be no viable native 
habitats to sustain.

C Connectiivty 19 4 2 4 3 3 3

3.2 Would provide access to both restored and existing 
stream habitat

Would be effective at addressing most study 
problems and objecives, Does not fully meet 
either objective, Also only avoids some 
constraints

Would be efficient as would only 
require woody debris and native 
rock structures

Would be acceptable to most federal, state and 
local agencies, as we as NFS

There would be some improvements to habitat and native 
species richness

Low maintanence and medium 
sustainability, as habitat could 
continue to degrade even with 
increase access

R1
Instream Habitat 
Only 15 1 2 4 4 2 2

2.5

Would restore some critical habitat structure such as 
riffles and large woody debris, but would leave out 
geomorphic components, floodplain connectivity and 
critical fluvialgeomorphic functions that create and 
sustain habitat overtime. 

Would be effective at addressing some of the 
study problems, doesn't support Objective #2, 
and does not fully meet Objective #1.

Would be efficient as would only 
require a limited amount of riffle 
and large woody debris 
structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the 
the non-Federal sponsor in terms of 
management goals.

Would induce a lower response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic processes.

Would have a low level of 
sustainibility with high amounts of 
O&M requirements to keep the 
features static within a confined 
channel (i.e. no floodplain 
connectivity).

R2

Instream Habitat & 
Floodplain 
Connectivity 18 3 3 3 3 3 3

3.0

Would restore some habitat components such as riffles 
and large woody debris, but would leave out critical 
geomorphic functions that create and sustain habitat 
overtime. 

Would be effective at addressing most of the 
study problems, avoids constraints, partially 
supports both objectives

Would be moderately effecient as 
would require some earth 
moving, a few stabilization 
feautures and a moderate amount 
of adaptive management options 
and BMPs.

Would be acceptable to federal, state and 
municipal agencies. Would be acceptable to the 
the non-Federal sponsor in terms of 
management goals.

Would induce a moderate response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic processes 
and allowing limited processes to continue in certain 
reaches.

Would have a moderate level of 
sustainibility with moderate 
amounts of O&M requirements to 
keep the features static.

R3
Natural Riverine 
Establishment 13 2 2 3 2 2 2

2.2

Would leave out some components critical to 
establishing sustainible riverine habitat but would be 
connected to floodplain.

Would not be effective at addressing study 
problems, achieving Objective #1, and 
supporting Objective #2. 

Would be efficient via allowing 
water and fluvialgeomorphic 
processes to do the work 
naturally. 

May not be acceptable due to the amount of 
time establishment would take.

Has potential to induce the highest response in terms of 
biological recovery via restoring processes that riverine 
species adapted and evolved to, although the current state 
of stream on site suggests this site may not be suitable to 
support native species.

Low O&M but not sustainable due 
to the current condition of stream 
on site. Does not have the potential 
to restore itself naturally.

R4
Sculpted Riverine 
Establishment 12 2 3 1 2 3 1

2.0

Would recreate static habitat and geomorphic 
components with connected floodplain; however, 
would not include critical fluvialgeomorphic functions 
that create and sustain habitat overtime. 

Would be effective at addressing most of the 
study problems, supports Objective #2, but 
does not fully meet Objective #1. 

Would be inefficient as would 
require large amounts of earth 
moving, stabilization feautures, 
adaptive management options and 
BMPs.

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to 
nfs due to affordability.

Would induce a moderate to high response in terms of 
biological recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic processes.

Would have a low level of 
sustainibility with high amounts of 
O&M requirements to keep the 
features static.

H1
Hydrologic 
Resurgence 6 1 1 1 1 1 1

1.0

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides all 
components for diverse, healthy riparian communities.

Would be effective at addressing study 
problems, achieving Objective #2, and 
supporting Objective #1. 

Would be highly efficient since 
valve placement is strategic and 
eliminates intensive excavation. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to 
the the non-Federal sponsor in terms of 
management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes and 
features that riverine, palustrine and riparian communities 
adapted and evolved to.

Would have a high level of 
sustainibility with minimal to 
moderate O&M requirements.

H2

Hydrologic 
Resurgence Via 
Basins/Swales 17 4 4 3 2 3 1
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2.8

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides all 
components for diverse, healthy riparian communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and 
supporting Objective #1. 

Would be moderately efficient 
since there will be some physical 
excavation needed.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the 
the non-Federal sponsor in terms of 
management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes and 
features that riverine, palustrine and riparian communities 
adapted and evolved to.

Would have low sustainability and 
high O&M costs due to lack of 
hydric soils

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 17 4 4 3 2 3 1

2.8

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides all 
components for diverse, healthy riparian communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and 
supporting Objective #1. 

Would be moderately efficient 
since there will be some physical 
excavation needed.

Would not be acceptable to local municipality 
due to the excavation and alteration of the park. 

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes and 
features that riverine, palustrine and riparian communities 
adapted and evolved to.

Would have low sustainability and 
high O&M costs due to lack of 
hydric soils

P

Native Plant 
Community 
Establishment 22 4 4 3 3 4 4
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X10 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs)

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives.

C Connectiivty 14 1 2
Would partially support Objective #1; doesn't 
support Objective #2.

Would be effective at addressing some of the study 
problems, doesn't support Objective #2, and does not 

R1 Instream Habitat Only 14 1 2

2.3
Would restore some critical habitat structure such 
as riffles and large woody debris, but would leave 
out some geomorphic components, floodplain 

Would be effective at addressing some of the study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

R2

Instream Habitat & 
Floodplain 
Connectivity 17 2 3

2.8

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and 
sustain habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

R3
Natural Riverine 
Establishment 6 1 1

1.0

Would leave out some components critical to 
establishing sustainible riverine habitat, i.e. 
floodplain connection.

Would not solve problems or address objectives.

R4
Sculpted Riverine 
Establishment 22 4 4

3.7

Would not leave out any components critical to 
establishing sustainible riverine habitat and would 
be connected to floodplain.

Would be highly effective at addressing most of the 
study problems, supports Objective #2 and Objective 
#1. 

H1
Hydrologic 
Resurgence 6 1 1

Would not provide or support plan completeness. Would not solve problems or address objectives.

H2

Hydrologic 
Resurgence Via 
Basins/Swales 22 3 4

3.7

Would leave out some components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 22 3 4

3.7

Would leave out some components critical to 
restoring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

P

Native Plant 
Community 
Establishment 24 4 4

Would not leave out any components critical to 
restoring native plan communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 
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Efficiency (cost magnitudes) Acceptability Natural Resources

Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and There would be no improvements to habitat and 

4 3
Would be efficient as would only require a limited 
amount of  structure material. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 

Would induce minimal response in terms of 
biological recovery via mimicking habitat structure 

4 3
Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a lower response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 

3 3
Would be moderately effecient as would require some 
earth moving, a few stabilization feautures and a 
moderate amount of adaptive management options 
and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to continue 
in certain reaches.

1 1
Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce the moderate response in terms of 
biological recovery via restoring processes that 
riverine species adapted and evolved to.

3 3
Would be moderately efficient as would require some 
earth moving, in-stream habitat features, adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.

1 1
Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

3 4
Would be moderately efficient since physical 
excavation would need to occurr.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

3 4
Would be moderately efficient since physical 
excavation would need to occurr.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

4 4
Would be highly efficient with the combined use of 
alternatives and selected measures

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.
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Sustainability / O&M

There would be no viable native habitats to sustain.

1 3
Would have a moderate level of sustainibility and 
minimal maintenance.

2 2
Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 

3 3
Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep 
the features static.

1 1
Would have low level of sustainibility; 
infrastructure would be exposed without O&M 
requirements. 

4 4
Would have a high level of sustainibility with 
minimal amounts of O&M requirements to keep the 
features static.

1 1
There would be no viable native habitats to sustain.

4 4
Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

4 4
Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

4 4
Would have a high level of sustainibility with 
minimal to moderate O&M requirements.
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X11 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes) Acceptability Natural Resources Sustainability / O&M

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

      
There would be no improvements to habitat and 

  
There would be no viable native habitats to sustain.

C Connectiivty 6 1 1 1 1 1 1

1.0
N/A, Stream connectivity is not mpacted throughout 
the sample reach and wouild not benefit from this 
alternative..  

N/A, Stream connectivity is not mpacted throughout 
the sample reach and wouild not benefit from this 
alternative..  

N/A, Stream connectivity is not mpacted throughout 
the sample reach and wouild not benefit from this 
alternative..  

N/A, Stream connectivity is not mpacted throughout 
the sample reach and wouild not benefit from this 
alternative..  

N/A, Stream connectivity is not mpacted throughout 
the sample reach and wouild not benefit from this 
alternative..  

N/A, Stream connectivity is not mpacted throughout 
the sample reach and wouild not benefit from this 
alternative..  

R1 Instream Habitat Only 16 3 2 4 3 2 2

2.7

Would restore some critical habitat structure such as 
riffles and large woody debris, but would leave out 
geomorphic components, floodplain connectivity and 
critical fluvialgeomorphic functions that create and 
sustain habitat overtime.  Would be limited to repair 
or enhancement of exhisting in-stream habitat.

Would meet Objective 1 and support objective 2, 
avoids constraints

When compared to other, more labor and material 
intensive alternatives, would be efficient as would only 
require a limited amount of riffle enhancement and 
possibly placement of woody debris structures. 

May not be acceptable to some local agencies (LGE) 
Would be acceptable to the the non-Federal sponsor in 
terms of management goals. Assumtion is that it would 
likely be acceptable for the land owner.

Would induce a lower response in terms of biological 
recovery via enhanceing habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.  

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

R2

Instream Habitat & 
Floodplain 
Connectivity 19 4 3 3 3 3 3

3.2

Would restore some habitat components such as 
riffles and large woody debris, and would partially 
restore geomorphic functions that create and sustain 
habitat overtime. Would create floodplain 
connectivity. 

Would be effective at addressing most of the study 
problems: when used in conjunction with other 
alternatives, supports Objective #1 and more fully meet 
goals outlined in Objective #2. 

Would be moderately effecient as would require some 
earth moving in the form of grading or amendments, a 
few stabilization feautures and a moderate amount of 
adaptive management options and BMPs.

May not be acceptable to some local agencies (LGE) 
Would be acceptable to the the non-Federal sponsor in 
terms of management goals. Assumtion is that it would 
likely be acceptable for the land owner.

Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to continue 
in certain reaches.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep the 
features static.

R3
Natural Riverine 
Establishment 8 1 2 2 1 1 1

1.3

Would not leave out any components critical to 
establishing sustainible riverine habitat and would be 
connected to floodplain, but is not suited for use at 
this site due to the constraints of the site associated 
with space. 

Would be highly effective at addressing study 
problems, achieving Objective #1, and supporting 
Objective #2, but alternative does not work within 
constraints of site.

Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally 
but alternative is not suited to this site.

If stream is allowed to meander on its own, threat to 
infrastructure is increased.

Natural meander is limited to width of site therefore 
habitat unit increase is hindered.

Given the constraints placed on restoration efforts by 
limited space of surrounding residential and 
commercianl development, this alternative is not 
suitable for this site. 

R4
Sculpted Riverine 
Establishment 7 1 2 1 1 1 1

1.2

Would not leave out any components critical to 
establishing sustainible riverine habitat and would be 
connected to floodplain, but is not suited for use at 
this site due to the constraints of the site associated 
with space. 

Would be highly effective at addressing study 
problems, achieving Objective #1, and supporting 
Objective #2, but alternative does not work within 
constraints of site.

Given the constraints placed on restoration efforts by 
limited space and potential of surrounding residential 
and commercianl development, this alternative is not 
suitable for this site. 

If stream meander is sculpted, threat to infrastructure is 
increased.

Natural meander is limited to width of site therefore 
habitat unit increase is hindered.

Given the constraints placed on restoration efforts by 
limited space of surrounding residential and 
commercianl development, this alternative is not 
suitable for this site. 

H1
Hydrologic 
Resurgence 6 1 1 1 1 1 1

1.0
N/A. This type  No known drain tiles are prsent at 
the site.

N/A. This type  No known drain tiles are prsent at the 
site.

N/A. This type  No known drain tiles are prsent at the 
site.

N/A. This type  No known drain tiles are prsent at the 
site.

N/A. This type  No known drain tiles are prsent at the 
site.

N/A. This type  No known drain tiles are prsent at the 
site.

H2

Hydrologic 
Resurgence Via 
Basins/Swales 18 3 3 3 3 3 3

3.0

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
the best mix of components necessary for diverse, 
healthy riparian communities. Would require a 
willing landowner.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be moderately effecient as would require some 
earth moving and a moderate amount of adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. With adequate planning to avoid 
flooding, may be acceptable to the the non-Federal 
sponsor.

Would induce a moderate response in terms of 
biological recovery via resurging hydrogeomorphic 
processes and features that riverine, palustrine and 
riparian communities adapted and evolved to.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep the 
features operating as intended.

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 12 2 2 2 2 2 2

2.0

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities. However, because usable space is 
limited in the survey area and the dangers posed to 
nearby residential and commercial development by 
flooding, most of the restoration applications of this 
allternative would not be suitable.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1.  However, because space is limited in the 
survey area and the dangers posed to nearby residential 
and commercial development by flooding, most of the 
restoration applications of this allternative would not be 
suitable.

Because usable space is limited in the survey area and 
the surrounding topography, most of the restoration 
applications of this allternative would not be suitable.  
As such, employing this alternatvie would require 
extensive excavation and would therefore by relatively 
inefficient.

Would be acceptable to federal, state and some 
municipal agencies. Because of the threats posed by 
flooding to nearby residential and commercial 
developments, this alternative ay not be acceptable to 
the the non-Federal sponsor in terms of management 
goals. 

Although space is limiited in the survey area, this 
alternative would induce a high response in terms of 
biological recovery via resurging hydrogeomorphic 
processes and features that riverine, palustrine and 
riparian communities adapted and evolved to.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
and structures in working condition.

P

Native Plant 
Community 
Establishment 24 4 4 4 4 4 4
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X15 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes) Acceptability Natural Resources Sustainability / O&M

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

There would be no viable native habitats to sustain.

C Connectiivty 20 4 2 4 2 1 4 4

3.3

Would provide access to both restored and existing 
habitat

Would support Objective 1 and avoids constraints while 
realizing opportunties

Would be efficient as it only requires placement of 
native rock.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce a lower response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.

Would have very little O&M.

R1
Instream Habitat 
Only 15 2 2 4 3 2 2

2.5

Would restore some critical habitat structure such as 
riffles and large woody debris, but would leave out 
geomorphic components, floodplain connectivity and 
critical fluvialgeomorphic functions that create and 
sustain habitat overtime. 

Would be effective at addressing some of the study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce a lower response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

R2

Instream Habitat 
& Floodplain 
Connectivity 18 3 3 3 3 3 3

3.0

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
some critical geomorphic functions that create and 
sustain habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

Would be moderately effecient as would require some 
earth moving, a few stabilization feautures and a 
moderate amount of adaptive management options and 
BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to continue 
in certain reaches.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep the 
features static.

R3
Natural Riverine 
Establishment 20 4 4 4 1 3 4

3.3

Would not leave out any components critical to 
establishing sustainible riverine habitat and would be 
connected to floodplain.

Would be highly effective at addressing study 
problems, achieving Objective #1, and supporting 
Objective #2. 

Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via restoring processes that riverine species 
adapted and evolved to.

Would have the highest level of sustainibility with 
minimal to no O&M requirements. All is left to nature 
accept site ingress/egress. 

R4
Sculpted Riverine 
Establishment 22 4 4 3 4 4 3

3.7

Site has space to implement and includes critical 
fluvialgeomorphic functions that create and sustain 
habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, and partially supports 
Objective 1

Would be inefficient as would require large amounts of 
earth moving, stabilization feautures, adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce the highest response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

Would have a high level of sustainibility with high 
amounts of O&M requirements to keep the features 
static.

H1
Hydrologic 
Resurgence 7 2 1 1 1 1 1

1.2

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. No drain 
tiles present to remove.

Would not be effective since no drain tiles are present 
on site.

Would not be efficient because no drain tiles present. Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a lower response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.

Would have a low level of sustainibility as the 
alternative is not applicable due to the absence of 
drain tiles.

H2

Hydrologic 
Resurgence Via 
Basins/Swales 19 3 3 2 4 4 3

3.2

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
most components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be inefficient since physical excavation and pipe 
demolition would be intensive.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with minimal 
to moderate O&M requirements.

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 23 4 4 3 4 4 4

3.8

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be moderately efficient with the combined use 
of strategic disablement in certain instances and 
intensive excavation in others.

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with minimal 
to moderate O&M requirements.

P

Native Plant 
Community 
Establishment 23 4 4 4 3 4 4
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X19 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes) Acceptability Natural Resources Sustainability / O&M

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

There would be no viable native habitats to sustain.

C Connectiivty 21 4 4 4 1 4 4
3.5 Supports the H2 and H3 Alternatives Supports the H2 and H3 Alternatives Supports the H2 and H3 Alternatives Supports the H2 and H3 Alternatives Supports the H2 and H3 Alternatives Supports the H2 and H3 Alternatives

R1
Instream Habitat 
Only 18 2 2 4 4 2 4

3.0

Would restore some critical habitat structure such as 
riffles and large woody debris, but would leave out 
geomorphic components, floodplain connectivity and 
critical fluvialgeomorphic functions that create and 
sustain habitat overtime. 

Would be effective at addressing some of the study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce a lower response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

R2

Instream Habitat 
& Floodplain 
Connectivity 18 3 3 3 3 3 3

3.0

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and sustain 
habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

Would be moderately effecient as would require some 
earth moving, a few stabilization feautures and a 
moderate amount of adaptive management options and 
BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to continue 
in certain reaches.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep the 
features static.

R3
Natural Riverine 
Establishment 6 1 1 1 1 1 1

1.0 Not Applicable at this site Not Applicable at this site Not Applicable at this site Not Applicable at this site Not Applicable at this site Not Applicable at this site

R4

Sculpted 
Riverine 
Establishment 18 4 4 2 2 4 2

3.0

Would recreate static habitat and geomorphic 
components with connected floodplain; however, 
would not include critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

Would be inefficient as would require large amounts of 
earth moving, stabilization feautures, adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce a moderate to high response in terms 
of biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static.

H1
Hydrologic 
Resurgence 6 1 1 1 1 1 1

1.0 Not Applicable at this site Not Applicable at this site Not Applicable at this site Not Applicable at this site Not Applicable at this site Not Applicable at this site

H2

Hydrologic 
Resurgence Via 
Basins/Swales 22 4 4 3 4 3 4

3.7

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study problems, 
achieving Objective #2, and supporting Objective #1. 

Would be inefficient since physical excavation and pipe 
demolition would be intensive.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the non-
Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with minimal 
to moderate O&M requirements.

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 21 4 4 2 3 4 4

3.5

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study problems, 
achieving Objective #2, and supporting Objective #1. 

Would be moderately efficient with the combined use 
of strategic disablement in certain instances and 
intensive excavation in others.

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with minimal 
to moderate O&M requirements.

P

Native Plant 
Community 
Establishment 22 4 4 3 3 4 4
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X20 Screening Logic Matrix
Alt # Alternative & Measure Com Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes) Acceptability

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

C Connectivity 6 1 1 1 1

1.0 Connectivity at project site is adequate and does 
not require improvement.

Connectivity at project site is adequate and does not 
require improvement.

Connectivity at project site is adequate and does not 
require improvement.

Connectivity at project site is adequate and does not 
require improvement.

R1 Instream Habitat Only 17 2 3 4 3

2.8

Would restore some critical habitat structure such 
as riffles and large woody debris, but would leave 
out geomorphic components, floodplain 
connectivity and critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 
Would be limited to repair and rehabilitation of 
existing habitat features.

Would be effective at addressing some of the study 
problems, doesn't support Objective #2. Site has 
previously experienced in-stream restoration, so this 
alternative would only serve to repair and rehabilitate 
existing features.

Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 
Mostly this would be maintaining and rehabilitating 
existing habitat features.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the  non-
Federal sponsor in terms of management goals.

R2 Instream Habitat & Floodplain 19 3 4 3 3

3.2

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and 
sustain habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2. This alternative is 
primarily targeting stream segment upstream of 
Browns Ln.

Would be moderately efficient as would require some 
earth moving, a few stabilization features and a 
moderate amount of adaptive management options 
and BMPs. Would be limited to specific areas of the 
site.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the  non-
Federal sponsor in terms of management goals.

R3 Natural Riverine Establishmen 14 2 2 3 1

2.3

Would not leave out any components critical to 
establishing sustainable riverine habitat and would 
be connected to floodplain. However, requires 
extensive land eastements and freedom for stream 
migration, which is limted by urban environment.

Existing restoration project on site limits ability for 
R3 alternative. Urban environment creates substantial 
risk if stream is left to develop under its own forces.

Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the  
non-Federal sponsor in terms of management goals. 
May cause undesirable erosion, changes to stream 
alignment at bridges, and removal of existing in-
stream habitat features

R4 Sculpted Riverine Establishme 13 2 3 2 1

2.2

Would not leave out any components critical to 
establishing sustainable riverine habitat and would 
be connected to floodplain.

Existing restoration project on site limits ability for 
R4 alternative.

Would be inefficient as would require large amounts 
of earth moving, stabilization features, adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the  
non-Federal sponsor in terms of management goals. 
Would require removal of exisitng in-stream habitat 
features. Would require additional land easements.

H1 Hydrologic Resurgence 19 4 2 4 1

3.2

Would not leave out any components critical to 
restoring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Tile drain does not exist on site. Some 
stormwater/sanitary drains are on site and could 
potentially be relocated, however this would not 
necessarily improve hydrology.

Would be highly efficient since valve placement is 
strategic and eliminates intensive excavation. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the  
non-Federal sponsor in terms of management goals.

H2 Hydrologic Resurgence Via B 22 4 4 3 4

3.7

Would not leave out any components critical to 
restoring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be moderately efficient with utilization of 
existing topographic features in the floodplain

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the  non-
Federal sponsor in terms of management goals.

H3 Hydrologic Resurgence Via W 22 4 4 3 4

3.7

Would not leave out any components critical to 
restoring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be moderately efficient with utilization of 
existing topographic features in the floodplain

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the  
non-Federal sponsor in terms of management goals.

P Native Plant Community Estab 23 4 4 3 4
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Natural Resources Sustainability / O&M

There would be no improvements to habitat and 
native species richness.

There would be no viable native habitats to sustain.

1 1

2 3
Would induce a lower response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

Would have a low level of sustainability with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

3 3
Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to 
continue in certain reaches.

Would have a moderate level of sustainability with 
moderate amounts of O&M requirements to keep 
the features static.

3 3
Would induce moderate to high response in terms of 
biological recovery via restoring processes that 
riverine species adapted and evolved to. May be 
limited by exisitng bridge crossings, sediment 
loading, and stream/tributary incision.

All is left to nature accept site ingress/egress. High 
potential that if "left to nature" stream may not 
recover fully within given time frame. O&M may 
be required to produce lift.

4 1
Would induce a moderate to high response in terms 
of biological recovery via mimicking habitat 
structure and geomorphology created by 
fluvialgeomorphic processes.

Would have a low level of sustainability with high 
amounts of O&M requirements to keep the features 
static.

4 4
Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainability with 
minimal to moderate O&M requirements.

4 3
Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainability with 
minimal to moderate O&M requirements.

4 3
Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainability with 
minimal to moderate O&M requirements.

4 4

X20
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X21 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs)

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives.

C Connectiivty 6 1 1

1.0
Would not provide or support plan completeness. Would not solve problems or address objectives.

R1
Instream Habitat 
Only 14 1 2

2.3

Would restore some critical habitat structure such 
as riffles and large woody debris, but would leave 
out some geomorphic components, floodplain 
connectivity and critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 

Would be effective at addressing some of the study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

R2

Instream Habitat & 
Floodplain 
Connectivity 17 2 3

2.8

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and 
sustain habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

R3
Natural Riverine 
Establishment 21 4 4

3.5

Would not leave out any components critical to 
establishing sustainible riverine habitat in specific 
identified areas and would be connected to 
floodplain.  

Would be highly effective at addressing study 
problems, achieving Objective #1, and supporting 
Objective #2. 

R4
Sculpted Riverine 
Establishment 20 4 4

3.3

Would recreate static habitat and geomorphic 
components with connected floodplain and critical 
fluvialgeomorphic functions would be created to 
sustain habitat overtime. 

Would be highly effective at addressing most of the 
study problems, supports Objective #2 and Objective 
#1. 

H1
Hydrologic 
Resurgence 6 1 1

1.0
Would not provide or support plan completeness. Would not solve problems or address objectives.

H2

Hydrologic 
Resurgence Via 
Basins/Swales 21 3 4

3.5

Would leave out some components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 21 3 4

3.5

Would leave out some components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

P

Native Plant 
Community 
Establishment 24 4 4

Would not leave out any components critical to 
restoring native plan communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 
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Efficiency (cost magnitudes) Acceptability Natural Resources

Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 
state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

1 1 1
Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

4 3 2
Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a lower response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

3 3 3
Would be moderately effecient as would require some 
earth moving, a few stabilization feautures and a 
moderate amount of adaptive management options 
and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to 
continue in certain reaches.

4 1 4
Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce the highest response in terms of 
biological recovery via restoring processes that 
riverine species adapted and evolved to.

3 3 3
Would be moderately efficient as would require some 
earth moving, in-stream habitat features, adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.

1 1 1
Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

2 4 4
Would be inefficient since physical excavation and 
pipe demolition would be intensive.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

3 3 4
Would be moderately efficient with the combined use 
of strategic disablement in certain instances and 
intensive excavation in others.

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

4 4 4
Would be highly efficient with the combined use of 
alternatives and selected measures

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.
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Sustainability / O&M

There would be no viable native habitats to sustain.

1
There would be no viable native habitats to sustain.

2
Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

3
Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep 
the features static.

4
Would have the highest level of sustainibility with 
minimal to no O&M requirements. All is left to 
nature accept site ingress/egress. 

3
Would have a high of sustainibility with high 
amounts of O&M requirements to keep the features 
static.

1
There would be no viable native habitats to sustain.

4
Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

4
Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

4
Would have a high level of sustainibility with 
minimal to moderate O&M requirements.
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X22 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes)

0 No Action
Would not provide or support plan 
completeness.

Would not solve problems or 
address objectives.

Would not expend federal dollars.

C Connectiivty 13 4 1 1

2.2

Would provide access to both 
restored and existing stream habitat

Would be effective at addressing 
most study problems and 
objecives, Does not fully meet 
either objective, Will likely go 
agaist constraints due to amount 
of land and infrastructure 
disturbed.

Would not be efficient due to the 
cost of demolition and real estate

R1
Instream Habitat 
Only 14 3 2 2

2.3

Would restore some critical habitat 
structure such as riffles and large 
woody debris, but would leave out 
geomorphic components, floodplain 
connectivity and critical 
fluvialgeomorphic functions that 
create and sustain habitat overtime. 

Would be effective at addressing 
some of the study problems, 
doesn't support Objective #2, .

Would not be very efficient as would 
require demolition of  a large 
amounts of concrete channel and 
hundreds of riffle structures. 

R2

Instream Habitat & 
Floodplain 
Connectivity 17 3 3 2

2.8

Would restore some habitat 
components such as riffles and 
large woody debris, but area for 
floodplain connectivity is limited as 
site is constrained.

Would be effective at addressing 
most of the study problems, 
avoids constraints, partially 
supports both objectives

Would not be very effecient as would 
require large amounts of demolition, 
land acquisition, adaptive 
management and BMPs.

R3
Natural Riverine 
Establishment 9 1 2 2

1.5

Site is constrained to the point that 
natural riverine establishment 
would not have space required 
within stream buffer to undergo 
natural processes.

Would be partially effective at 
addressing study problems, 
achieving Objective #1.Does not 
support Objective 2 

Would be efficient via allowing 
water and fluvialgeomorphic 
processes to do the work naturally 
but would still require costs for 
demolition.

R4
Sculpted Riverine 
Establishment 8 1 1 1

1.3

Would recreate static habitat and 
geomorphic components with 
connected floodplain; however, 
would not include critical 
fluvialgeomorphic functions that 
create and sustain habitat overtime. 
A complete plan would require 
ample amounts of land that are 
currently already highly urbanized. 

Would not avoid any constraints 
and would not meet objective 2. 

Would be inefficient as would 
require large amounts of land 
acquisition, demoltion, earth moving, 
stabilization feautures, adaptive 
management options and BMPs.

H1
Hydrologic 
Resurgence 6 1 1 1

1.0 NA- no drain tiles present NA- no drain tiles present NA- no drain tiles present

H2

Hydrologic 
Resurgence Via 
Basins/Swales 16 3 2 2

2.7

Would not leave out any 
components critical to resotring 
riverine and palustrine wetlands. 
Provides all components for 
diverse, healthy riparian 
communities. More acceptable 
amount of space required.

Would be effective at addressing 
study problems and would 
partially avoid constraints, would 
not achieve objective 1 but would 
partially achieve objective 2 

Would be slightly inefficient since 
physical excavation  would be 
intensive.

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 12 2 1 1

2.0

Would not leave out any 
components critical to resotring 
riverine and palustrine wetlands. 
The space available for this action 
is limited.

Would not avoid constaints and 
would only partially achieve 
objective 2

Would not be efficient due to the 
intensive excavation required and 
alternation required.

P Community 21 3 4 3
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Acceptability Natural Resources Sustainability / O&M

Unacceptable to stakeholders, as 
well as regional and state agencies 
with missions/goals for ecosystem 
improvements.

There would be no improvements to 
habitat and native species richness.

There would be no viable native 
habitats to sustain.

3 3 1

Is acceptable to the NFS and most 
other stakehodlers

There would be some improvements to 
habitat and native species richness

Low sustainability and high 
maintenance to ensure the stability of 
stream habitat within a narrow stream 
channel

4 2 1
Would be acceptable to federal, state 
and some municipal agencies. 
Would be acceptable to the the non-
Federal sponsor in terms of 
management goals.

Would induce a lower response in terms 
of biological recovery via mimicking 
habitat structure and geomorphology 
created by fluvialgeomorphic processes.

Would have a low level of 
sustainibility with high amounts of 
O&M requirements to keep the 
features static within a confined 
channel (i.e. no floodplain 
connectivity).

4 3 2
Would be acceptable to federal, state 
and municipal agencies. Would be 
acceptable to the the non-Federal 
sponsor in terms of management 
goals.

Would induce a moderate response in 
terms of biological recovery via 
mimicking habitat structure and 
geomorphology created by 
fluvialgeomorphic processes and 
allowing limited processes to continue in 
certain reaches.

Would have a moderate level of 
sustainibility with moderate amounts 
of O&M requirements to keep the 
features static.

1 2 1
Would not be acceptable to federal, 
state and some municipal agencies. 

Would induce the highest response in 
terms of biological recovery via 
restoring processes that riverine species 
adapted and evolved to but current 
condition of stream would not provide 
the needed environment that would 
foster natural establishment.

Would have the highest level of 
sustainibility with minimal to no 
O&M requirements. All is left to 
nature accept site ingress/egress but 
existing conditions do not make this 
alternative possible due to the 
demolition and grading that would be 
required.

1 3 1
Would not be acceptable to federal, 
state and some municipal agencies 
due to the large amounts of 
infrstucture impacted.

Would induce a moderate to high 
response in terms of biological recovery 
via mimicking habitat structure and 
geomorphology created by 
fluvialgeomorphic processes.

Would have a low level of 
sustainibility with high amounts of 
O&M requirements to keep the 
features static.

1 1 1
NA- no drain tiles present NA- no drain tiles present NA- no drain tiles present

2 4 3
Would be acceptable to federal, state 
and some municipal agencies. 
Would be acceptable to the the non-
Federal sponsor in terms of 
management goals.

Would induce a high response in terms 
of biological recovery via resurging 
hydrogeomorphic processes and features 
that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of 
sustainibility with minimal to 
moderate O&M requirements.

1 4 3
Would not be acceptable due to the 
extent of affected land

Would induce a high response in terms 
of biological recovery via resurging 
hydrogeomorphic processes and features 
that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a medium level of 
sustainibility with minimal to 
moderate O&M requirements.

3 4 4
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X24 Screening Logic Matrix

Alt #
Alternative & Measure 
Components Score/Ave Completeness Effectiveness (POOCs)

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives.

C Connectiivty 21 4 4
3.5

R1 Instream Habitat Only 14 1 2

2.3

Would restore some critical habitat structure such 
as riffles and large woody debris, but would leave 
out geomorphic components, floodplain 
connectivity and critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 

Would be effective at addressing some of the study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

R2
Instream Habitat & 
Floodplain Connectivity 17 2 3

2.8

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and 
sustain habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

R3
Natural Riverine 
Establishment 21 4 4

3.5

Would not leave out any components critical to 
establishing sustainible riverine habitat and would 
be connected to floodplain.

Would be highly effective at addressing study 
problems, achieving Objective #1, and supporting 
Objective #2. 

R4
Sculpted Riverine 
Establishment 14 2 3

2.3

Would recreate static habitat and geomorphic 
components with connected floodplain; however, 
would not include critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

H1 Hydrologic Resurgence 20 4 4

3.3

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

H2
Hydrologic Resurgence 
Via Basins/Swales 22 4 4

3.7

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

H3

Hydrologic Resurgence 
Via Water Control 
Structures 22 4 4

3.7

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

P
Native Plant Community 
Establishment 22 4 4
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Efficiency (cost magnitudes) Acceptability Natural Resources

Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 
state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

4 1

4 3
Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a lower response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

3 3
Would be moderately effecient as would require some 
earth moving, a few stabilization feautures and a 
moderate amount of adaptive management options 
and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to continue 
in certain reaches.

4 1
Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce the highest response in terms of 
biological recovery via restoring processes that 
riverine species adapted and evolved to.

2 3
Would be inefficient as would require large amounts 
of earth moving, stabilization feautures, adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a moderate to high response in terms 
of biological recovery via mimicking habitat 
structure and geomorphology created by 
fluvialgeomorphic processes.

4 1
Would be highly efficient since valve placement is 
strategic and eliminates intensive excavation. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

2 4
Would be inefficient since physical excavation and 
pipe demolition would be intensive.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

3 3
Would be moderately efficient with the combined use 
of strategic disablement in certain instances and 
intensive excavation in others.

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

3 3
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Sustainability / O&M

There would be no viable native habitats to sustain.

4 4

2 2
Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

3 3
Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep 
the features static.

4 4
Would have the highest level of sustainibility with 
minimal to no O&M requirements. All is left to 
nature accept site ingress/egress. 

3 1
Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static.

4 3
Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

4 4
Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

4 4
Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

4 4
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X28 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes) Acceptability

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

C Connectiivty 20 3 4 4 1
3.3

R1
Instream Habitat 
Only 16 2 2 4 4

2.7

Would restore some critical habitat structure such 
as riffles and large woody debris, but would leave 
out geomorphic components, floodplain 
connectivity and critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 

Would be effective at addressing some of the study 
problems: does not fully meet Objective #1 and 
doesn't support Objective #2.

Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals. 
Would likely be acceptable for the land owner.

R2

Instream Habitat & 
Floodplain 
Connectivity 19 3 3 3 4

3.2

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and 
sustain habitat overtime. Would create floodplain 
connectivity. Channel would remain straigntened 
and constrained.

Would be effective at addressing most of the study 
problems: supports Objective #1 but does not fully 
meet Objective #2. 

Would be moderately effecient as would require 
some earth moving, a few stabilization feautures and 
a moderate amount of adaptive management options 
and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals. 
Would likely be acceptable for the land owner.

R3
Natural Riverine 
Establishment 6 1 1 1 1

1.0

Would not leave out any components critical to 
establishing sustainible riverine habitat and would 
be connected to floodplain, but does not work 
within the constraints of the site or with a 
nonwilling landowner.

Would be highly effective at addressing study 
problems, achieving Objective #1, and supporting 
Objective #2. 

Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally, 
but would require extensive land acquisition costs. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals. 
Would likely be unacceptable for the land owner.

R4
Sculpted Riverine 
Establishment 11 1 3 1 2

1.8

Would recreate static habitat and geomorphic 
components with connected floodplain; however, 
would not include critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 
Does not work within the constraints of the site or 
with a nonwilling landowner.

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

Would be inefficient as would require large amounts 
of earth moving, stabilization feautures, adaptive 
management options, BMPs, and land acquisition.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals. 
Would likely be unacceptable for the land owner.

H1
Hydrologic 
Resurgence 6 1 1 1 1

1.0

Would restore some habitat components by 
restoring the natural hydrology of the site, 
restoring connectivity to the floodplain and 
riparian areas. Would require a willing landowner.

Would be effective at addressing some of the study 
problems: doesn't support Objective 1 and does not 
fully meet Objective #2.

Would be moderately efficient but involves survey of 
existing drainage system and moderate 
excavation/demolition to remove drain tiles. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals. 
Would likely be unacceptable for the land owner.

H2

Hydrologic 
Resurgence Via 
Basins/Swales 16 2 3 2 2

2.7

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. 
Provides all components for diverse, healthy 
riparian communities. Would require a willing 
landowner.

Would be  effective at addressing study problems, 
achieving Objective #2, and supporting Objective #1. 

Would be inefficient since physical excavation and 
pipe demolition would be intensive and would 
require land acquisition.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals. 
Would likely be unacceptable for the land owner.

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 6 1 1 1 1

1.0

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. 
Provides all components for diverse, healthy 
riparian communities. Would require a willing 
landowner.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be inefficient since physical excavation and 
pipe demolition would be intensive and would 
require land acquisition.

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals. 
Would likely be unacceptable for the land owner.

P

Native Plant 
Community 
Establishment 22 4 4 3 3
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Natural Resources Sustainability / O&M

There would be no improvements to habitat and 
native species richness.

There would be no viable native habitats to sustain.

4 4

2 2
Would induce a lower response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

3 3
Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to 
continue in certain reaches.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep 
the features static.

1 1
Would induce the highest response in terms of 
biological recovery via restoring processes that 
riverine species adapted and evolved to.

Would have the highest level of sustainibility with 
minimal to no O&M requirements. All is left to 
nature accept site ingress/egress. 

3 1
Would induce a moderate to high response in terms 
of biological recovery via mimicking habitat 
structure and geomorphology created by 
fluvialgeomorphic processes.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static.

1 1
Would induce a low response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

4 3
Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep 
the features operating as intended.

1 1
Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
and structures in working condition.

4 4
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X29 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs)

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives.

C Connectiivty 13 1 1
Would partially support Objective #1; doesn't 
support Objective #2.

Would be effective at addressing some study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

R1
Instream Habitat 
Only 14 1 2

2.3

Would restore some critical habitat structure such 
as riffles and large woody debris, but would leave 
out some geomorphic components, floodplain 
connectivity and critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 

Would be effective at addressing some of the study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

R2

Instream Habitat & 
Floodplain 
Connectivity 17 2 3

2.8

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and 
sustain habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

R3
Natural Riverine 
Establishment 12 2 1

2.0

May leave out some components critical to 
establishing sustainible riverine habitat, i.e. 
floodplain connection dependent upon existing 
conditions. 

Would not solve problems or address objectives.

R4
Sculpted Riverine 
Establishment 22 4 4

3.7

Would not leave out any components critical to 
establishing sustainible riverine habitat and would 
be connected to floodplain.

Would be highly effective at addressing most of the 
study problems, supports Objective #2 and Objective 
#1. 

H1
Hydrologic 
Resurgence 6 1 1

1.0
Would not solve problems or address objectives. Would not solve problems or address objectives.

H2

Hydrologic 
Resurgence Via 
Basins/Swales 6 1 1

1.0

May leave out  some components critical to 
resotring riverine and palustrine wetlands. Provides 
most components for diverse, healthy riparian 
communities. Hydric soils may develop but none 
are currently present. 

Would not solve problems or address objectives.

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 6 1 1

1.0

May leave out some components critical to 
resotring riverine and palustrine wetlands. Provides 
most components for diverse, healthy riparian 
communities. Hydric soils may develop but none 
are currently present. 

Would not solve problems or address objectives.

P

Native Plant 
Community 
Establishment 24 4 4

Would not leave out any components critical to 
restoring native plan communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 
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Efficiency (cost magnitudes) Acceptability Natural Resources

Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 
state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

4 3
Would be efficient as would only require a limited 
amount of  structure material. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce minimal response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

4 3
Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a lower response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

3 3
Would be moderately effecient as would require some 
earth moving, a few stabilization feautures and a 
moderate amount of adaptive management options 
and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to continue 
in certain reaches.

4 1
Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce the moderate response in terms of 
biological recovery via restoring processes that 
riverine species adapted and evolved to.

3 3
Would be moderately efficient as would require some 
earth moving, in-stream habitat features, adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.

1 1
Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

1 1
Would not solve problems or address objectives. Would not solve problems or address objectives. Would not solve problems or address objectives.

1 1
Would not solve problems or address objectives. Would not solve problems or address objectives. Would not solve problems or address objectives.

4 4
Would be highly efficient with the combined use of 
alternatives and selected measures

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.
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Sustainability / O&M

There would be no viable native habitats to sustain.

1 3
Would have a moderate level of sustainibility and 
minimal maintenance.

2 2
Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

3 3
Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep 
the features static.

3 1
Would have low level of sustainibility; 
infrastructure would be exposed without O&M 
requirements. 

4 4
Would have a high level of sustainibility with 
minimal amounts of O&M requirements to keep the 
features static.

1 1
There would be no viable native habitats to sustain.

1 1
Would not solve problems or address objectives.

1 1
Would not solve problems or address objectives.

4 4
Would have a high level of sustainibility with 
minimal to moderate O&M requirements.
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X30 Screening Logic Matrix

Alt #
Alternative & Measure 
Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes)

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars.

C Connectiivty 13 1 1 4
Would partially support Objective #1; doesn't 
support Objective #2.

Would be effective at addressing some study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

Would be efficient as would only require a limited 
amount of  structure material. 

R1 Instream Habitat Only 14 1 2 4

2.3

Would restore some critical habitat structure such as 
riffles and large woody debris, but would leave out 
some geomorphic components, floodplain 
connectivity and critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 

Would be effective at addressing some of the study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 

R2
Instream Habitat & 
Floodplain Connectivity 17 2 3 3

2.8

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and sustain 
habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

Would be moderately effecient as would require some 
earth moving, a few stabilization feautures and a 
moderate amount of adaptive management options and 
BMPs.

R3
Natural Riverine 
Establishment 6 1 1 1

1.0
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars.

R4
Sculpted Riverine 
Establishment 22 4 4 3

3.7

Would not leave out any components critical to 
establishing sustainible riverine habitat and would 
be connected to floodplain.

Would be highly effective at addressing most of the 
study problems, supports Objective #2 and Objective 
#1. 

Would be moderately efficient as would require some 
earth moving, in-stream habitat features, adaptive 
management options and BMPs.

H1 Hydrologic Resurgence 6 1 1 1

1.0
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars.

H2
Hydrologic Resurgence Via 
Basins/Swales 22 4 4 2

3.7

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be inefficient since physical excavation and 
pipe demolition would be intensive.

H3
Hydrologic Resurgence Via 
Water Control Structures 22 4 4 3

3.7

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be moderately efficient with the combined use 
of strategic disablement in certain instances and 
intensive excavation in others.

P
Native Plant Community 
Establishment 24 4 4 4

Would not leave out any components critical to Would be highly effective at addressing study Would be highly efficient with the combined use of 
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Acceptability Natural Resources Sustainability / O&M

Unacceptable to stakeholders, as well as regional and There would be no improvements to habitat and There would be no viable native habitats to sustain.

3 1 3
Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce minimal response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

Would have a moderate level of sustainibility and 
minimal maintenance.

3 2 2
Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a lower response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

3 3 3
Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to continue 
in certain reaches.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep the 
features static.

1 1 1
Unacceptable to stakeholders, as well as regional and 
state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

There would be no viable native habitats to sustain.

3 4 4
Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.

Would have a high level of sustainibility with 
minimal amounts of O&M requirements to keep the 
features static.

1 1 1
Unacceptable to stakeholders, as well as regional and 
state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

There would be no viable native habitats to sustain.

4 4 4
Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

3 4 4
Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

4 4 4
Would be acceptable to federal, state and some Would induce a high response in terms of biological Would have a high level of sustainibility with 
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X31 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes) Acceptability Natural Resources Sustainability / O&M

0 No Action
Would not provide or support 
plan completeness.

Would not solve problems or 
address objectives.

Would not expend federal dollars. Unacceptable to 
stakeholders, as well 
as regional and state 
agencies with 
missions/goals for 
ecosystem 
improvements.

There would be no 
improvements to habitat and 
native species richness.

There would be no viable native 
habitats to sustain.

C Connectiivty 16 4 3 2 3 3 1

2.7 Would provide access to both 
restored and existing stream 
habitat

Would be effective at addressing 
most study problems and 
objecives, Does not fully meet 
either objective

Would be mostly efficient but does require 
demolition and excavation.

Is acceptable to the 
NFS and most other 
stakehodlers

There would be  improvements 
to habitat and native species 
richness

Low sustainability and high 
maintenance to ensure the 
stability of stream habitat within 
a narrow stream channel

R1
Instream 
Habitat Only 17 3 3 3 4 3 1

2.8

Would restore some critical 
habitat structure such as riffles 
and large woody debris, but 
would leave out geomorphic 
components, floodplain 
connectivity and critical 
fluvialgeomorphic functions 
that create and sustain habitat 
overtime. 

Would be effective at addressing 
some of the study problems, 
doesn't support Objective #2, .

Would be very efficient as would only 
require palcement of rock structures and 
woody debris.

Would be acceptable 
to federal, state and 
some municipal 
agencies. Would be 
acceptable to the the 
non-Federal sponsor 
in terms of 
management goals.

There would be  improvements 
to habitat and native species 
richness

Would have a low level of 
sustainibility with high amounts 
of O&M requirements to keep 
the features static within a 
confined channel (i.e. no 
floodplain connectivity).

R2

Instream 
Habitat & 
Floodplain 
Connectivity 13 3 2 1 2 3 2

2.2

Would restore some habitat 
components such as riffles and 
large woody debris, but area for 
floodplain connectivity is 
limited as site is constrained.

Would be effective at addressing 
some of the study problems, 
partially supports both 
objectives, but does not avoid all 
constraints

Would not be very effecient as would 
require large amounts of demolition, land 
acquisition, adaptive management and 
BMPs.

Would be acceptable 
to federal, state and 
municipal agencies. 
May not be acceptable 
to NFS due to land 
acquisition costs.

Would induce a moderate 
response in terms of biological 
recovery via mimicking habitat 
structure and geomorphology 
but site constraints greatly limit 
the scope of the riparian habitat

Would have a moderate level of 
sustainibility with moderate 
amounts of O&M requirements 
to keep the features static.

R3

Natural 
Riverine 
Establishment 11 1 2 2 2 1 3

1.8

Site is constrained to the point 
that natural riverine 
establishment would not have 
space required within stream 
buffer to undergo natural 
processes.

Would be partially effective at 
addressing study problems, 
achieving Objective #1.Does not 
support Objective 2 

Would be efficient via allowing water and 
fluvialgeomorphic processes to do the work 
naturally but would still require costs for 
demolition.

Would be acceptable 
to federal, state and 
some municipal 
agencies. May not be 
acceptable to the the 
non-Federal sponsor 
in terms of 
management goals.

Could not induce a high 
biological responnse due to 
constraints

Would have the highest level of 
sustainibility with minimal 
O&M requirements. All is left to 
nature accept site ingress/egress 
but site is constrained

R4

Sculpted 
Riverine 
Establishment 9 2 1 1 1 3 1

1.5

Would recreate static habitat 
and geomorphic components 
with connected floodplain; 
however, would not include 
critical fluvialgeomorphic 
functions that create and 
sustain habitat overtime. A 
complete plan would require 
ample amounts of land that are 
currently already highly 
urbanized. 

Would not avoid any constraints 
and would not meet objective 2. 

Would be inefficient as would require large 
amounts of land acquisition, demoltion, 
earth moving, stabilization feautures, 
adaptive management options and BMPs.

Would be 
unacceptable to many 
federal, state and 
some municipal 
agencies due to the 
amounts of 
infrastructure and 
disturbance.

Would induce a moderate to 
high response in terms of 
biological recovery via 
mimicking habitat structure and 
geomorphology created by 
fluvialgeomorphic processes but 
site constraints will not allow 
full implementation of plan.

Would have a low level of 
sustainibility with high amounts 
of O&M requirements to keep 
the features static.

H1
Hydrologic 
Resurgence 15 2 2 3 2 3 3

2.5

Many natural soils are not 
intact. Limited in area to 
perform this alt.

Would be effective at addressing 
study problems but would not 
avoid constraints, would not 
achieve objective 1 but would 
partially achieve objective 2 

Would be efficient since valve placement is 
strategic and eliminates intensive 
excavation. 

May not be acceptable 
to the the non-Federal 
sponsor in terms of 
management goals.

Would induce a high response in 
terms of biological recovery via 
resurging hydrogeomorphic 
processes and features that 
riverine, palustrine and riparian 
communities adapted and 
evolved to but site does not have 
drain tiles and is constrained.

Would have a high level of 
sustainibility with minimal to 
moderate O&M requirements.

H2

Hydrologic 
Resurgence 
Via 
Basins/Swales 15 3 2 2 2 3 3

2.5

Would not leave out any 
components critical to resotring 
riverine and palustrine 
wetlands. Provides all 
components for diverse, healthy 
riparian communities. More 
acceptable amount of space 
required.

Would be effective at addressing 
study problems and would 
partially avoid constraints, 
would not achieve objective 1 
but would partially achieve 
objective 2 

Would be slightly inefficient since physical 
excavation  would be intensive.

Would be acceptable 
to federal, state and 
some municipal 
agencies. May not be 
acceptable to the the 
non-Federal sponsor 
in terms of 
management goals.

Would induce a high response in 
terms of biological recovery via 
resurging hydrogeomorphic 
processes and features that 
riverine, palustrine and riparian 
communities adapted and 
evolved to.

Would have a high level of 
sustainibility with minimal to 
moderate O&M requirements.

H3

Hydrologic 
Resurgence 
Via Water 
Control 
Structures 18 3 4 3 2 3 3

3.0

Would not leave out any 
components critical to resotring 
riverine and palustrine 
wetlands. Provides all 
components for diverse, healthy 
riparian communities.

Would be effective at addressing 
study problems, would support 
both objectives

Would be moderately efficient with the 
combined use of strategic disablement in 
certain instances and excavation in others.

Would be acceptable 
to federal, state and 
some municipal 
agencies. May not be 
acceptable to the the 
non-Federal sponsor 
in terms of 
management goals.

Would induce a high response in 
terms of biological recovery via 
resurging hydrogeomorphic 
processes and features that 
riverine, palustrine and riparian 
communities adapted and 
evolved to.

Would have a medium level of 
sustainibility with minimal to 
moderate O&M requirements.

P

Native Plant 
Community 
Establishment 21 3 4 3 3 4 4
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X33 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs)

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives.

C Connectiivty 14 1 1

2.3 Plan will provide some habitat but connectivity is 
not a particular issue at this site

Would not realize opportunities of site or meet either 
objective.

R1
Instream Habitat 
Only 15 2 2

2.5

Would restore some critical habitat structure such 
as riffles and large woody debris, but would leave 
out geomorphic components, floodplain 
connectivity and critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 

Would be effective at addressing some of the study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

R2

Instream Habitat & 
Floodplain 
Connectivity 18 3 3

3.0

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and sustain 
habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

R3
Natural Riverine 
Establishment 15 2 1

2.5

Would leave out components critical to establishing 
sustainible riverine habitat due to the constrained 
environment 

Would not be effective at achieving either objective 
due to the surrounding land use and constrainted 
corridor

R4
Sculpted Riverine 
Establishment 11 2 2

1.8

Would recreate static habitat and geomorphic 
components with connected floodplain but limited 
space for meander; however, would not include 
critical fluvialgeomorphic functions that create and 
sustain habitat overtime.

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

H1
Hydrologic 
Resurgence 16 2 2

2.7

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities butwould be restained by current land 
use

Would be effective at addressing study problems, 
would not fully support both objectives

H2

Hydrologic 
Resurgence Via 
Basins/Swales 24 4 4

4.0

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 18 3 3

3.0

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities.

Would be effective at addressing study problems, 
would support both objectives

P

Native Plant 
Community 
Establishment 22 4 4

Appendix H 
Additional Planning Data

56



Efficiency (cost magnitudes) Acceptability

Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

4 4
Plan would be very cost efficient Plan would be accepted by sponsor and other 

stakeholders

4 3
Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

3 3
Would be moderately effecient as would require some 
earth moving, a few stabilization feautures and a 
moderate amount of adaptive management options and 
BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

4 2
Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

1 2
Would be inefficient as would require large amounts 
of earth moving, stabilization feautures, adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would not be acceptable to NFS

4 2
Would be highly efficient since valve placement is 
strategic and eliminates intensive excavation. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

4 4
Would be efficient because basins are already present, 
little excavation needed.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

3 3
Would be moderately efficient with the combined use 
of strategic disablement in certain instances and 
excavation in others.

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

3 3
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Natural Resources Sustainability / O&M

There would be no improvements to habitat and There would be no viable native habitats to sustain.

2 2
There is already connectivity at site so alt would not 
create much lift

Moderate sustainability and O&M required

2 2
Would induce a lower response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

3 3
Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to continue 
in certain reaches.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep the 
features static.

2 4
Would not induce a high biological response due to 
the constrainted area

Would have the highest level of sustainibility with 
minimal to no O&M requirements. All is left to 
nature accept site ingress/egress. 

3 1
Would induce a moderate to high response in terms 
of biological recovery via mimicking habitat 
structure and geomorphology created by 
fluvialgeomorphic processes.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static.

3 3
Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

4 4
Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

3 3
Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

4 4
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X34 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs)

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives.

C Connectiivty 13 1
Would partially support Objective #1; doesn't 
support Objective #2.

Would be effective at addressing some study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

R1
Instream Habitat 
Only 14 1

2.3

Would restore some critical habitat structure such 
as riffles and large woody debris, but would leave 
out some geomorphic components, floodplain 
connectivity and critical fluvialgeomorphic 
functions that create and sustain habitat overtime. 

Would be effective at addressing some of the study 
problems, doesn't support Objective #2, and does not 
fully meet Objective #1.

R2

Instream Habitat & 
Floodplain 
Connectivity 17 2

2.8

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and sustain 
habitat overtime. 

Would be effective at addressing most of the study 
problems, supports Objective #2, but does not fully 
meet Objective #1. 

R3
Natural Riverine 
Establishment 12 2

2.0

May leave out some components critical to 
establishing sustainible riverine habitat, i.e. 
floodplain connection dependent upon existing 
conditions. 

Would not solve problems or address objectives.

R4
Sculpted Riverine 
Establishment 22 4

3.7

Would not leave out any components critical to 
establishing sustainible riverine habitat and would 
be connected to floodplain.

Would be highly effective at addressing most of the 
study problems, supports Objective #2 and Objective 
#1. 

H1
Hydrologic 
Resurgence 6 1

1.0
Would not provide or support plan completeness. Would not solve problems or address objectives.

H2

Hydrologic 
Resurgence Via 
Basins/Swales 19 3

3.2

May leave out some components critical to 
restoring riverine and palustrine wetlands. Provides 
most components for diverse, healthy riparian 
communities. Hydric soils may develop but none 
are currently present. 

Would be effective at addressing study problems, 
achieving Objective #2, and supporting Objective #1. 

H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 6 1

1.0
Would not provide or support plan completeness. Would not solve problems or address objectives.

P

Native Plant 
Community 
Establishment 24 4

Would not leave out any components critical to 
restoring native plan communities.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 
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Efficiency (cost magnitudes) Acceptability

Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 
state agencies with missions/goals for ecosystem 
improvements.

1 4 3
Would be efficient as would only require a limited 
amount of  structure material. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

2 4 3
Would be efficient as would only require a limited 
amount of riffle and large woody debris structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

3 3 3
Would be moderately effecient as would require some 
earth moving, a few stabilization feautures and a 
moderate amount of adaptive management options and 
BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

1 4 1
Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals.

4 3 3
Would be moderately efficient as would require some 
earth moving, in-stream habitat features, adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

1 1 1
Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

3 3 4
Would be moderately efficient since physical 
excavation would need to occurr.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.

1 1 1
Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

4 4 4
Would be highly efficient with the combined use of 
alternatives and selected measures

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals.
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Natural Resources Sustainability / O&M

There would be no improvements to habitat and 
native species richness.

There would be no viable native habitats to sustain.

1 3
Would induce minimal response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

Would have a moderate level of sustainibility and 
minimal maintenance.

2 2
Would induce a lower response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

3 3
Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to continue 
in certain reaches.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep 
the features static.

3 1
Would induce the moderate response in terms of 
biological recovery via restoring processes that 
riverine species adapted and evolved to.

Would have low level of sustainibility; 
infrastructure would be exposed without O&M 
requirements. 

4 4
Would induce a high response in terms of biological 
recovery via mimicking habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.

Would have a high level of sustainibility with 
minimal amounts of O&M requirements to keep the 
features static.

1 1
There would be no improvements to habitat and 
native species richness.

There would be no viable native habitats to sustain.

3 3
Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

1 1
There would be no improvements to habitat and 
native species richness.

There would be no viable native habitats to sustain.

4 4
Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.
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X35 Screening Logic Matrix

Alt #
Alternative & Measure 
Components Score/Ave Completeness Effectiveness (POOCs)

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives.

C Connectiivty 19 3 3

3.2

No man made barriers were identified, there is 
potential disconnection of streams from head 
cutting, etc. Quality of habitiat is good, so removal 
of barriers would increase access to existing 
habitat.

Meet objective 1, partially supports objective 2, meets 
some opportunties and avoid constraints 

R1 Instream Habitat Only 15 3 3

2.5

Would restore some critical habitat structure such 
as riffles and large woody debris, but would leave 
out geomorphic components, floodplain 
connectivity and critical fluvialgeomorphic 
functions that create and sustain habitat overtime.  
Would be limited to repair or enhancement of 
exhisting in-stream habitat.

Would be effective at addressing some of the study 
problems, as decribed in Objective #1 but limited 
applicability to Obj. #2.

R2
Instream Habitat & 
Floodplain Connectivity 18 4 4

3.0

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and 
sustain habitat overtime. Would create floodplain 
connectivity. 

Would be effective at addressing most of the study 
problems: when used in conjunction with other 
alternatives, supports Objective #1 and more fully 
meet goals outlined in Objective #2. 

R3
Natural Riverine 
Establishment 8 1 2

1.3

Would not leave out any components critical to 
establishing sustainible riverine habitat and would 
be connected to floodplain, but is not suited for use 
at this site due to the constraints of the site 
associated with space.

Would be highly effective at addressing study 
problems, achieving Objective #1, and supporting 
Objective #2, but alternative does not work within 
constraints of site.

R4
Sculpted Riverine 
Establishment 7 1 2

1.2

Would not leave out any components critical to 
establishing sustainible riverine habitat and would 
be connected to floodplain, but is not suited for use 
at this site due to the constraints of the site 
associated with space.

Would be highly effective at addressing study 
problems, achieving Objective #1, and supporting 
Objective #2, but alternative does not work within 
constraints of site.

H1 Hydrologic Resurgence 6 1 1

1.0 N/A. This type  No known drain tiles are prsent att 
the site.

N/A. This type  No known drain tiles are prsent att 
the site.

H2
Hydrologic Resurgence 
Via Basins/Swales 18 3 3

3.0

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
the best mix of components necessary for diverse, 
healthy riparian communities. Would require a 
willing landowner.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

H3

Hydrologic Resurgence 
Via Water Control 
Structures 12 2 2

2.0

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities. However, because usable space is 
limited in the survey area and the dangers posed to 
nearby residential and commercial development by 
flooding, most of the restoration applications of 
this allternative would not be suitable.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1.  However, because space is limited in 
the survey area and the dangers posed to nearby 
residential and commercial development by flooding, 
most of the restoration applications of this allternative 
would not be suitable.

P

Native Plant 
Community 
Establishment 24 4 4
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Efficiency (cost magnitudes) Acceptability Natural Resources

Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and There would be no improvements to habitat and 

3 3
Only rock structures would be needed but some costs 
for access to sites.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals. 
Assumtion is that it would likely be acceptable for the 
land owner.

making connections to higher quality reaches would 
provide good habitat lift.

3 2
When compared to other, more labor and material 
intensive alternatives, would be efficient as would 
only require a limited amount of riffle enhancement 
and possibly placement of woody debris structures. 
Cost of access to reaches for construction may be 
considerable.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals. 
May not be acceptable to landowners due to access 
and tree removal.

Would induce a lower response in terms of 
biological recovery due to the quality of the existing 
conditions and the rate of improvement over time.

3 2
When compared to other, more labor and material 
intensive alternatives, would be efficient as would 
only require a limited amount of riffle enhancement 
and possibly placement of woody debris structures. 
Cost of access to reaches for construction may be 
considerable.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals. 
May not be acceptable to landowners due to access 
and tree removal.

Would induce a lower response in terms of 
biological recovery due to the quality of the existing 
conditions and the rate of improvement over time.

2 1
Would be highly efficient via allowing water and 
fluvialgeomorphic processes to do the work naturally 
but alternative is not suited to this site.

If stream is allowed to meander on its own, threat to 
infrastructure is increased.

Natural meander is limited to width of site therefore 
habitat unit increase is hindered.

1 1
Given the constraints placed on restoration efforts by 
limited space and potential of surrounding residential 
and commercianl development, this alternative is not 
suitable for this site. 

If stream meander is sculpted, threat to infrastructure 
is increased.

Natural meander is limited to width of site therefore 
habitat unit increase is hindered.

1 1
N/A. This type  No known drain tiles are prsent att 
the site.

N/A. This type  No known drain tiles are prsent att 
the site.

N/A. This type  No known drain tiles are prsent att 
the site.

3 3
Would be moderately effecient as would require some 
earth moving and a moderate amount of adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. With adequate planning to avoid 
flooding, may be acceptable to the the non-Federal 
sponsor.

Would induce a moderate response in terms of 
biological recovery via resurging hydrogeomorphic 
processes and features that riverine, palustrine and 
riparian communities adapted and evolved to.

2 2
Because usable space is limited in the survey area and 
the surrounding topography, most of the restoration 
applications of this allternative would not be suitable.  
As such, employing this alternatvie would require 
extensive excavation and would therefore by 
relatively inefficient.

Would be acceptable to federal, state and some 
municipal agencies. Because of the threats posed by 
flooding to nearby residential and commercial 
developments, this alternative ay not be acceptable to 
the the non-Federal sponsor in terms of management 
goals. 

Although space is limiited in the survey area, this 
alternative would induce a high response in terms of 
biological recovery via resurging hydrogeomorphic 
processes and features that riverine, palustrine and 
riparian communities adapted and evolved to.

4 4
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Sustainability / O&M

There would be no viable native habitats to sustain.

3 4
Some OandM would be required to keep features 
static over time, features mostly stable and failtures 
would not be catastrophic

2 2
Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

2 3
Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep 
the features static.

1 1
Given the constraints placed on restoration efforts 
by limited space of surrounding residential and 
commercianl development, this alternative is not 
suitable for this site. 

1 1
Given the constraints placed on restoration efforts 
by limited space of surrounding residential and 
commercianl development, this alternative is not 
suitable for this site. 

1 1
N/A. This type  No known drain tiles are prsent att 
the site.

3 3
Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep 
the features operating as intended.

2 2
Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
and structures in working condition.

4 4
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X38 Screening Logic Matrix

Alt #

Alternative & 
Measure 
Components Score/Ave Completeness Effectiveness (POOCs) Efficiency (cost magnitudes) Acceptability Natural Resources Sustainability / O&M

0 No Action
Would not provide or support plan completeness. Would not solve problems or address objectives. Would not expend federal dollars. Unacceptable to stakeholders, as well as regional and 

state agencies with missions/goals for ecosystem 
improvements.

There would be no improvements to habitat and 
native species richness.

There would be no viable native habitats to sustain.

C Connectiivty 0 0 0 0 0 0 0

0.0
N/A, Stream connectivity is not mpacted throughout 
the sample reach and wouild not benefit from this 
alternative..  

N/A, Stream connectivity is not mpacted throughout 
the sample reach and wouild not benefit from this 
alternative..  

N/A, Stream connectivity is not mpacted throughout 
the sample reach and wouild not benefit from this 
alternative..  

N/A, Stream connectivity is not mpacted throughout 
the sample reach and wouild not benefit from this 
alternative..  

N/A, Stream connectivity is not mpacted throughout 
the sample reach and wouild not benefit from this 
alternative..  

N/A, Stream connectivity is not mpacted throughout 
the sample reach and wouild not benefit from this 
alternative..  

R1
Instream Habitat 
Only 14 3 2 3 3 2 1

2.3

Would restore some critical habitat structure such as 
riffles and large woody debris, but would leave out 
geomorphic components, floodplain connectivity 
and critical fluvialgeomorphic functions that create 
and sustain habitat overtime.  Would be limited to 
repair or enhancement of exhisting in-stream 
habitat.

Would be effective at addressing some of the study 
problems, as decribed in Objective #1 but limited 
applicability to Obj. #2.

When compared to other, more labor and material 
intensive alternatives, would be efficient as would only 
require a limited amount of riffle enhancement and 
possibly placement of woody debris structures. 

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals. 
Assumtion is that it would likely be acceptable for the 
land owner.

Would induce a lower response in terms of biological 
recovery via enhanceing habitat structure and 
geomorphology created by fluvialgeomorphic 
processes.  In addition, given the constrictions placed 
on the management of the site by limited space and 
threat posed by flooding by large scale operations, 
probably amoung the best alternatives in terms of 
maximizing the use and recovery of natural 
resources. 

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
static within a confined channel (i.e. no floodplain 
connectivity).

R2

Instream Habitat & 
Floodplain 
Connectivity 18 3 3 3 4 2 3

3.0

Would restore some habitat components such as 
riffles and large woody debris, but would leave out 
critical geomorphic functions that create and sustain 
habitat overtime. Would create floodplain 
connectivity. Channel would remain straigntened 
and constrained.

Would be effective at addressing most of the study 
problems: when used in conjunction with other 
alternatives, supports Objective #1 and more fully 
meet goals outlined in Objective #2. 

Would be moderately effecient as would require some 
earth moving in the form of grading or amendments, a 
few stabilization feautures and a moderate amount of 
adaptive management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. Would be acceptable to the the 
non-Federal sponsor in terms of management goals. 
Would likely be acceptable for the land owner.

Would induce a moderate response in terms of 
biological recovery via mimicking habitat structure 
and geomorphology created by fluvialgeomorphic 
processes and allowing limited processes to continue 
in certain reaches.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep the 
features static.

R3
Natural Riverine 
Establishment 10 1 1 2 1 2 3

1.7

Would not leave out any components critical to 
establishing sustainible riverine habitat and would 
be connected to floodplain.  However, this alt. is not 
suited for use at this site due to the constraints of 
the site associated with space, potential flooding, 
and utilities.

Would be highly effective at addressing study 
problems, achieving Objective #1, and supporting 
Objective #2. 

Would be highly efficient by allowing water and 
fluvialgeomorphic processes to do the work naturally.  
However, implementation of this alternative would be 
problematic considering the limits on space and 
proximity to commercial, residential, and utilities. 

May not be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor. Would likely be unacceptable for 
the land owners.

Would induce a relatively high response in terms of 
biological recovery via restoring processes that 
riverine amd palustrine species require.

Given the reliance on natural processes, would have 
the highest level of sustainibility with minimal to no 
O&M requirements. 

R4
Sculpted Riverine 
Establishment 14 3 2 2 2 3 2

2.3

Would not leave out any components critical to 
establishing sustainible riverine habitat and would 
be connected to floodplain. Note that limited space 
and proximity of surrounding residential and 
commercianl development may limit restoration 
opportunities. 

Alternative may be utilized in certain sections of the 
study area.  Proper planning would need to be done to 
reduce impacts to nearby residential and commercial 
development.

Given the constraints placed on restoration efforts by 
limited space and potential for flooding of surrounding 
residential and commercianl development, this 
alternative may not be the most efficient use of 
resources.

Would be acceptable to federal, state and some 
municipal agencies. Would require removal of exisitng 
in-stream habitat features. May involve conflicts with 
utilities. 

Would induce a moderate to high response in terms 
of biological recovery via the expansion of the 
original stream path and creation of palustrine 
wetlands and wet meadows.  Application may be 
limited by available space and proximity to 
residential and commercial development. 

Would have a low level of sustainability and 
relatively high amount of O&M to keep the features 
functioning properly.

H1
Hydrologic 
Resurgence 6 1 1 1 1 1 1

1.0

N/A. This type  No known drain tiles are prsent att 
the site.

Would be effective at addressing some of the study 
problems: doesn't support Objective 1 and does not 
fully meet Objective #2.

Would be highly inefficient since valve placement is 
strategic and reduces the need for intensive excavation. 

Would be acceptable to federal, state and some 
municipal agencies. May not be acceptable to the the 
non-Federal sponsor in terms of management goals. 
Would likely be unacceptable for the land owners.

Would induce a low response in terms of biological 
recovery.

Would have a high level of sustainibility with 
minimal to moderate O&M requirements.

H2

Hydrologic 
Resurgence Via 
Basins/Swales 18 2 3 3 3 4 3

3.0

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
the best mix of components necessary for diverse, 
healthy riparian communities. Would require a 
willing landowner.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1. 

Would be moderately efficient as would require some 
earth moving and a moderate amount of adaptive 
management options and BMPs.

Would be acceptable to federal, state and some 
municipal agencies. With adequate planning to avoid 
flooding, may be acceptable to the the non-Federal 
sponsor.

Would induce a high response in terms of biological 
recovery via resurging hydrogeomorphic processes 
and features that riverine, palustrine and riparian 
communities adapted and evolved to.

Would have a moderate level of sustainibility with 
moderate amounts of O&M requirements to keep the 
features operating as intended.
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H3

Hydrologic 
Resurgence Via 
Water Control 
Structures 13 2 3 2 2 2 2

2.2

Would not leave out any components critical to 
resotring riverine and palustrine wetlands. Provides 
all components for diverse, healthy riparian 
communities. However, because usable space is 
limited in the survey area and the dangers posed to 
nearby residential and commercial development by 
flooding, most of the restoration applications of this 
allternative would not be suitable.

Would be highly effective at addressing study 
problems, achieving Objective #2, and supporting 
Objective #1.  However, because space is limited in 
the survey area and the dangers posed to nearby 
residential and commercial development by flooding, 
most of the restoration applications of this allternative 
would not be suitable.

Because usable space is limited in the survey area and 
the surrounding topography, most of the restoration 
applications of this allternative would not be suitable.  
As such, employing this alternatvie would require 
extensive excavation and would therefore by relatively 
inefficient.

Would be acceptable to federal, state and some 
municipal agencies. Because of the threats posed by 
flooding to nearby residential and commercial 
developments, this alternative ay not be acceptable to 
the the non-Federal sponsor in terms of management 
goals. 

Although space is limiited in the survey area, this 
alternative would induce a high response in terms of 
biological recovery via resurging hydrogeomorphic 
processes and features that riverine, palustrine and 
riparian communities adapted and evolved to.

Would have a low level of sustainibility with high 
amounts of O&M requirements to keep the features 
and structures in working condition.

P

Native Plant 
Community 
Establishment 24 4 4 4 4 4 4
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X2

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS
All parcels owned by NFS 

and public entity
Most parcels owned by 

public entity
Most parcels owned by 

private entity
12

Focused on north of I-71(probably less 
than 5 owners), If impound lot was 

included would be much lower score, 115 
acquisitions for whole site, 25 owned by 

Metro, 2 owned by MSD

Access (constuctability)

Nearby public roadways and 
lands available to utilize for 
construction, no issues with 

topography

Topography is conducive to 
access but private 

properties surrounding

Topography is not ideal but 
access can be found in other 

ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive 
to good access, private 

property and obstructions
18 If north of I-71, no access issues 

HTRW issues

No known historical uses 
that may have contributed 
to contamination, very little 

uncertainty

No known historical uses 
that may have contributed 

to contamination, high levels 
of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
5

Capped landfills east and west of railline 
area, utility tower as well, database-one 

EPA issue in database, polygons not 
changed yet to avoid HTRW areas, need 

map of known areas for this site and 
others where contamination is known

35

Category Optimal Suboptimal Marginal Poor Site Score
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment
Ten or more businesses 

directly adjacent to stream 
5-9 businesses directly

adjacent to stream
1-4 businesses directly

adjacent to stream
0 businesses directly 
adjacent to stream

11
marina, endless summer, kayak rental, 

waterfront botanical

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 
action will provide good 

potential for outdoor and 
paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

18

Impact to local flooding
Vast improvement in 

flooding conditions based 
on H&H modeling

Slight improvement in 
flooding conditions based 

on H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling

11

40

Category Optimal Suboptimal Marginal Poor Site Score
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic improvement 
possible

Little accessibility to 
surrounding neighborhoods, 

little potential for 
improvement, not included 

in plans, aesthetic 
improvement unlikely

No accessibility from 
surrounding neighborhoods, 

little or no connection ro 
current plans, no aesthetic 

opportunity

16
Greenway, Not embedded in 
neighborhood but accessible

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 

green infrastructure within 5 
min walk

No low income or minority 
populations present, good 

network green 
infrastructure already within 

5 min walk

9
Probably 5 min walk from neighborhoods 

but not low income

Recreation/Education

Predicted water quality 
improvements and points of 
access, adjacent to schools, 

churches, etc

Predicted some water 
qualilty improvements, 

some opportunity for points 
of access, schools, churches, 
etc nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
18 Waterfront botanical, St Joseph's

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public 

meetings, some interest at 
neighborhood level

No interest at 
public/stakeholder 

meetings, no interest from 
local neighborhood

19
Lots of user groups, letters of intent 

received, mouth of creek, two PAS studies

62

Category Optimal Suboptimal Marginal Poor Site Score
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration substantially 
reduces local scarcity (e.g., 
>50% over current reach

condition).

Habitat is extremely scarce, 
and restoration reduces 

local scarcity (e.g., 25-50% 
over current reach 

condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not measurably 

reduce local scarcity.
18

Probable wetlands, although no hydric 
soils from soil survey, running buffalo 

clover, wetlands, bluegass savannah, look 
at % within reach- which fork does this 

site belong to- south

Connectivity

Makes critical direct physical 
connection between existing 
habitat areas or establishes 
a network of interconnected 

habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  

Expands area within corridor 
or home range.

Provides minor expansion to 
existing habitat.

16

Several fishes that would utilize this 
portion of the creek if it was more 

accessible from Ohio, existing silt issues- 
substrate is homogenous sediment

34

Logistical

Economic

Social

Technical
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X4

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

Real Estate All parcels owned by NFS
All parcels owned by NFS 

and public entity
Most parcels owned by 

public entity
Most parcels owned by 

private entity
15

Owned by University of Louiville and Jeff 
County

Access (constuctability)

Nearby public roadways and 
lands available to utilize for 
construction, no issues with 

topography

Topography is conducive to 
access but private properties 

surrounding

Topography is not ideal but 
access can be found in other 

ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive 
to good access, private 

property and obstructions
18

Accessible all along reach, from Whipps 
Mill Rd, Sawyer Park, UofL parking lot, 

Hurstborne Pkwy

HTRW issues

No known historical uses 
that may have contributed 

to contamination, very little 
uncertainty

No known historical uses 
that may have contributed 

to contamination, high 
levels of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
17

No known contamination sites on 
property. Some drainage structures from 

streets

50

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment
Ten or more businesses 

directly adjacent to stream 
5-9 businesses directly

adjacent to stream
1-4 businesses directly

adjacent to stream
0 businesses directly 
adjacent to stream

5

Businesses nearby, but seem unlikely to 
be impacted by changes: Center for 

Predictive Medicine, Building Industry 
Association of Greater Louisville, Sawyer 

Park

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 
action will provide good 

potential for outdoor and 
paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

12
Wholly accessible, but Whipps Mill Road 
dams up the flow, so not really suitable 

for paddlesports.

Impact to local flooding
Vast improvement in 

flooding conditions based 
on H&H modeling

Slight improvement in 
flooding conditions based 

on H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling

13

30

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic improvement 
possible

Little accessibility to 
surrounding neighborhoods, 

little potential for 
improvement, not included 

in plans, aesthetic 
improvement unlikely

No accessibility from 
surrounding neighborhoods, 

little or no connection ro 
current plans, no aesthetic 

opportunity

11
Not near neighborhoods, but accessible 

through park or UofL Shelby Campus 2016 
State of Streams Plan

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 

green infrastructure within 5 
min walk

No low income or minority 
populations present, good 

network green 
infrastructure already within 

5 min walk

1
adjacent to Tom Sawyer Park, high income 

neighborhood

Recreation/Education

Predicted water quality 
improvements and points of 
access, adjacent to schools, 

churches, etc

Predicted some water 
qualilty improvements, 

some opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
15

Plenty of opportunity for points of access -- 
UofL Shelby Campus and Sawyer Park are 

adjacent. WQ improvements possible.

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public 

meetings, some interest at 
neighborhood level

No interest at 
public/stakeholder 

meetings, no interest from 
local neighborhood

10
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration substantially 
reduces local scarcity (e.g., 
>50% over current reach

condition).

Habitat is extremely scarce, 
and restoration reduces 

local scarcity (e.g., 25-50% 
over current reach 

condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not measurably 

reduce local scarcity.
16

Stream has been straightened and 
channelized in the past, and R4 alternitive 
acts to enhance stream habitat. The site's 
soils appear to be suitable for native plant 

regeneration, and the P alternative 
directly acts to provide high-quality 

riparian habitat. Riparian habitat further 
benefits from the modified stream having 

greater access to the floodplain.

Connectivity

Makes critical direct physical 
connection between existing 
habitat areas or establishes 
a network of interconnected 

habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  
Expands area within 

corridor or home range.

Provides minor expansion to 
existing habitat.

14

The dam at Whipps Mill Road will have its 
existing outlet structure replaced with a 

control structure suitable for fish passage, 
though the continued existence of the 

dam means that conectivity challenges for 
fish are not entirely eliminated.  Adding a 
riffle to another culvert further enhances 

connectivity.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS
All parcels owned by NFS 

and public entity
Most parcels owned by 

public entity
Most parcels owned by 

private entity
15

Assumes most work will occur upstream 
of the dam or within the property 
boundaries of MSD. The score was 
slightly degraded depending on the 

expansion of work into privately owned 
properties, but it could degrade more 
depending on the final alternative(s) 

selected.

Access (constuctability)

Nearby public roadways 
and lands available to 

utilize for construction, no 
issues with topography

Topography is conducive to 
access but private 

properties surrounding

Topography is not ideal but 
access can be found in 

other ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive 
to good access, private 

property and obstructions
13

If most of the work is on MSD property 
above the dam, this score could be 

higher; however, some of the planting 
alternatives could make access more 

difficult due to private properties.

HTRW issues

No known historical uses 
that may have contributed 

to contamination, very little 
uncertainty

No known historical uses 
that may have contributed 

to contamination, high 
levels of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
12

A few HTRW issues adjacent or within 0.5 
miles of the site. Unsure whether 

mitigation has been enacted for the 
historical uses.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment
Ten or more businesses 

directly adjacent to stream 
5-9 businesses directly 

adjacent to stream
1-4 businesses directly 

adjacent to stream
0 businesses directly 
adjacent to stream

7
Mostly surrounded by residential with 1-

2 businesses adjacent to the site

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 

action will provide good 
potential for outdoor and 

paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

2

Very little visibility/accessibility even 
from the surrounding residential areas; 

However, this score could improve if 
recreation and accessibility was 

incorporated into the plan.

Impact to local flooding
Vast improvement in 

flooding conditions based 
on H&H modeling

Slight improvement in 
flooding conditions based 

on H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling

10 Should be little to no change

19

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic 
improvement possible

Little accessibility to 
surrounding 

neighborhoods, little 
potential for improvement, 

not included in plans, 
aesthetic improvement 

unlikely

No accessibility from 
surrounding 

neighborhoods, little or no 
connection ro current 

plans, no aesthetic 
opportunity

8

Very little visibility/accessibility even 
from the surrounding residential areas; 

However, this score could improve if 
recreation and accessibility was 

incorporated into the plan.

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 
green infrastructure within 

5 min walk

No low income or minority 
populations present, good 

network green 
infrastructure already 

within 5 min walk

14

Adjacent median household income 
between $43,664 - $68,191. Very little 

green infrastructure within 5 miles. 
Moderate numbers of minority 

demographics in the area of the site.

Recreation/Education

Predicted water quality 
improvements and points 

of access, adjacent to 
schools, churches, etc

Predicted some water 
qualilty improvements, 

some opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
11

Could provide some water quality benefit 
if wetlands added to the site. A few 
churches nearby, but no schools. A 

commitment of recreational activities 
could make this site more accessible and 
beneficial to educational opportunities.

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public 

meetings, some interest at 
neighborhood level

No interest at 
public/stakeholder 

meetings, no interest from 
local neighborhood

9

This site is hidden inside a residential 
area and is primarily owned by MSD and 

the Metro Government. Therefore, 
community support is not very high 

because the site is largely unknown and 
unseen by most in the area.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration 

substantially reduces local 
scarcity (e.g., >50% over 
current reach condition).

Habitat is extremely scarce, 
and restoration reduces 

local scarcity (e.g., 25-50% 
over current reach 

condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not 

measurably reduce local 
scarcity.

11

While most of the site is currently 
wooded, this habitat is of degraded 

quality. The P alternative would 
significantly improve the quality of the 

forest and woodland habitat here. 
Substantial additions to riverine or 

wetland habitat are not anticipated.

Connectivity

Makes critical direct 
physical connection 

between existing habitat 
areas or establishes a 

network of interconnected 
habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  
Expands area within 

corridor or home range.

Provides minor expansion 
to existing habitat.

2
Several stream fragmentations at the site 

inhibit fish passage, most notably the 
dam present in the middle of the site.

13
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS
All parcels owned by NFS 

and public entity
Most parcels owned by 

public entity
Most parcels owned by 

private entity
12

Mostly owned by Louisville Metro 
Government- some private properties - 

some interest from property owners

Access (constuctability)

Nearby public roadways and 
lands available to utilize for 
construction, no issues with 

topography

Topography is conducive to 
access but private 

properties surrounding

Topography is not ideal but 
access can be found in other 

ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive 
to good access, private 

property and obstructions
13

Access road along majority of site, private 
properties on opposite side

HTRW issues

No known historical uses 
that may have contributed 
to contamination, very little 

uncertainty

No known historical uses 
that may have contributed 

to contamination, high levels 
of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
18

No known contamination sites on 
property

43

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment
Ten or more businesses 

directly adjacent to stream 
5-9 businesses directly 

adjacent to stream
1-4 businesses directly 

adjacent to stream
0 businesses directly 
adjacent to stream

10 Zoo directly adjacent

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 
action will provide good 

potential for outdoor and 
paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

18
Nearby neighborhoods with trail already 

in place by creek on zoo side.

Impact to local flooding
Vast improvement in 

flooding conditions based 
on H&H modeling

Slight improvement in 
flooding conditions based 

on H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling

14
Should see a slight improvement to 
flooding based on an R2 alternative.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic improvement 
possible

Little accessibility to 
surrounding neighborhoods, 

little potential for 
improvement, not included 

in plans, aesthetic 
improvement unlikely

No accessibility from 
surrounding neighborhoods, 

little or no connection ro 
current plans, no aesthetic 

opportunity

13
Zoo nearby, good accessibility from zoo 

but not directly from neighborhoods

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 

green infrastructure within 5 
min walk

No low income or minority 
populations present, good 

network green 
infrastructure already within 

5 min walk

5
No low income neighborhoods nearby, 

green infrastructure already in place 
nearby

Recreation/Education

Predicted water quality 
improvements and points of 
access, adjacent to schools, 

churches, etc

Predicted some water 
qualilty improvements, 

some opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
20

By zoo who has interest in educaitonal 
programs. WQ improvements possible 
with plantings and instream work and 
existing point of access for recreation

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public 

meetings, some interest at 
neighborhood level

No interest at 
public/stakeholder 

meetings, no interest from 
local neighborhood

15
Interest from stakeholders and 

surroundign neighborhoods

53

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration substantially 
reduces local scarcity (e.g., 
>50% over current reach 

condition).

Habitat is extremely scarce, 
and restoration reduces 

local scarcity (e.g., 25-50% 
over current reach 

condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not measurably 

reduce local scarcity.
12

R2 alternative addresses the current 
scarcity of instream coverage, while also 
reconnecting the stream to its floodplain. 

The stream remains significantly 
channelized. Riparian habitat is further 

enhanced by the P alternative. The 
continued presence of farmland next to 

the habitat may be a source of pollutants

Connectivity

Makes critical direct physical 
connection between existing 
habitat areas or establishes 
a network of interconnected 

habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  

Expands area within corridor 
or home range.

Provides minor expansion to 
existing habitat.

18

Reconnection of two streams with 
perched culverts and removal of a low 

head concrete dam addresses the site's 
stream fragmentation. Rock structures 

may be needed to drop the stream down 
in elevation while still providing riverine 

connectivity.
30
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS
All parcels owned by NFS 

and public entity
Most parcels owned by 

public entity
Most parcels owned by 

private entity
19

Much of the property at this site is owned 
by MSD or Metro Government. The small 
corridor where R1 is performed is bound 

by residential areas; however some access 
could be performed from either end 

where MSD owns property.

Access (constuctability)

Nearby public roadways and 
lands available to utilize for 
construction, no issues with 

topography

Topography is conducive to 
access but private properties 

surrounding

Topography is not ideal but 
access can be found in other 

ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive 
to good access, private 

property and obstructions
16

Accessibility could be gained from 
surrounding major roadways and MSD 

property.

HTRW issues

No known historical uses 
that may have contributed 

to contamination, very little 
uncertainty

No known historical uses 
that may have contributed 

to contamination, high 
levels of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
6

Several HTRW issues adjacent or within 
0.5 miles of the site. Unsure whether 
mitigation has been enacted for the 

historical uses.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment
Ten or more businesses 

directly adjacent to stream 
5-9 businesses directly 

adjacent to stream
1-4 businesses directly 

adjacent to stream
0 businesses directly 
adjacent to stream

16
There are more than 10 businesses 

located near the site.

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 
action will provide good 

potential for outdoor and 
paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

8

Visible and acceptable but not much 
opportunity for outdoor activities, etc. 

Much of the site consists of flood control 
detention basins.

Impact to local flooding
Vast improvement in 

flooding conditions based 
on H&H modeling

Slight improvement in 
flooding conditions based 

on H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling

9
Flooding stays the same but could need 
additional effort to ensure it stays the 

same.
33

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic improvement 
possible

Little accessibility to 
surrounding neighborhoods, 

little potential for 
improvement, not included 

in plans, aesthetic 
improvement unlikely

No accessibility from 
surrounding neighborhoods, 

little or no connection ro 
current plans, no aesthetic 

opportunity

15
Connected to surrounding neighborhoods. 
Aesthetics could be drastically improved.

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 

green infrastructure within 5 
min walk

No low income or minority 
populations present, good 

network green 
infrastructure already within 

5 min walk

19

Adjacent median household income 
below $43,664. Very little green 

infrastructure within 5 miles. Moderate 
numbers of minority demographics in the 

area of the site.

Recreation/Education

Predicted water quality 
improvements and points of 
access, adjacent to schools, 

churches, etc

Predicted some water 
qualilty improvements, 

some opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
10

A church is nearby, but not many schools 
and accessibility may be an issue. Use of 

the detention basins as wetlands and 
riverine alternatives could improve water 

quality.

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public 

meetings, some interest at 
neighborhood level

No interest at 
public/stakeholder 

meetings, no interest from 
local neighborhood

4
No knowledge of neighborhood interest, 

but close to residential areas
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration substantially 
reduces local scarcity (e.g., 
>50% over current reach 

condition).

Habitat is extremely scarce, 
and restoration reduces 

local scarcity (e.g., 25-50% 
over current reach 

condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not measurably 

reduce local scarcity.
13

Addition of instream cover provides 
riverine habitat. A significant portion of 

the stream remains channelized. Restoring 
native vegeation at the site improves 

riparian habitat, though the stream does 
not have improved access to the 

floodplain.

Connectivity

Makes critical direct physical 
connection between existing 
habitat areas or establishes 
a network of interconnected 

habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  
Expands area within 

corridor or home range.

Provides minor expansion to 
existing habitat.

6

No barriers to riverine connectivity exist at 
this site. Addition of habitat structures 

could potentially facilitate movement by 
aquatic organisms by providing safe 

refuges for rest, but any such effect would 
likely be small.

19
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS
All parcels owned by NFS 

and public entity
Most parcels owned by 

public entity
Most parcels owned by 

private entity
10

Majority of site is owned by a public 
entity. The portion of the site just north 
LC St. Matthews is privately owned. The 
southwestern corner of this site appears 

to include small portion of a privately-
owned parcel.

Access (constuctability)

Nearby public roadways 
and lands available to utilize 
for construction, no issues 

with topography

Topography is conducive to 
access but private 

properties surrounding

Topography is not ideal but 
access can be found in 

other ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive 
to good access, private 

property and obstructions
16

Topography doesn't impose any 
significant challnge. Roads on all side, 
though access is restricted along some 
stretches. A significant portion of the 
surrounding properties appear to be 

private.

HTRW issues

No known historical uses 
that may have contributed 

to contamination, very little 
uncertainty

No known historical uses 
that may have contributed 

to contamination, high 
levels of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
13

No known historical HTRW uses on site. 
Several ERNS reports in general area, 
though it appears that these events 

would have a low probability of 
contaminating the site. A small number 
of RCRA generators near the site have 

violations on record.
39

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment
Ten or more businesses 

directly adjacent to stream 
5-9 businesses directly 

adjacent to stream
1-4 businesses directly 

adjacent to stream
0 businesses directly 
adjacent to stream

5

No businesses adjacent to stream in the 
project area. There are, however, some 

businesses next to the stream 
immediately downstream of the site.

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 

action will provide good 
potential for outdoor and 

paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

15

Site is easy to access. Site is adjacent to I-
64, though there are no close off ramps 
that lead directly to the park. The site is 
adjacent to apartment complexes and a 

hospital, but most of the nearby 
businesses are on the other side of I-64. 

On site parking is already available, 
contributing to the park's accessbility. 
The site's close proximity to X21 may 

provide some synergy (e.g. paddlesport 
activities could extend from one site to 

the other)

Impact to local flooding
Vast improvement in 

flooding conditions based 
on H&H modeling

Slight improvement in 
flooding conditions based 

on H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling

12

32

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic 
improvement possible

Little accessibility to 
surrounding 

neighborhoods, little 
potential for improvement, 

not included in plans, 
aesthetic improvement 

unlikely

No accessibility from 
surrounding 

neighborhoods, little or no 
connection ro current plans, 

no aesthetic opportunity

15

Apartment complexes to the north and 
east of the site appear to have relatively 
easy access, though any visitors to the 
site have to enter through the north. 
Note that the intersection of Browns 

Lane and Sherburn Lane on the eastern 
side of the site currently has traffic lights, 

but no pedestrian crossing. This site is 
not included in other current plans. 
Previous restoration activities have 

improved the site's aesthetics such that 
the proposed work would have less to 
improve on, but addition of wetlands 

through the H2 and H3 alternatives may 
further elevate the site's aesthetic 

appeal.

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 
green infrastructure within 

5 min walk

No low income or minority 
populations present, good 

network green 
infrastructure already 

within 5 min walk

15

Site located within an area with a median 
household income between $43,664 and 
$68,191 per year. According to EJScreen, 

the general area around the site has a 
minority population that is in the 90th 

percentile for the state, 58th percentile 
regionally, and 58th percential nationally. 
X21 can be reached from this site by a 5 

minute walk, but there are no other 
green spaces of this size within that 

distance.

Recreation/Education

Predicted water quality 
improvements and points of 
access, adjacent to schools, 

churches, etc

Predicted some water 
qualilty improvements, 

some opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
13

Reduction in erosion would result in 
improvements in water quality. No 

churches or schools adjacent to the site, 
but they exist in the general area. 

Current access to site limited to the 
north.

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public 

meetings, some interest at 
neighborhood level

No interest at 
public/stakeholder 

meetings, no interest from 
local neighborhood

6
No targeting at meetings but near 

neighborhoods and park is popular 
among local residents

49

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration 

substantially reduces local 
scarcity (e.g., >50% over 
current reach condition).

Habitat is extremely scarce, 
and restoration reduces 

local scarcity (e.g., 25-50% 
over current reach 

condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not 

measurably reduce local 
scarcity.

15

Native vegetation communities are 
restored from their current degradation 
from parkland use and invasive species. 

The portion of the site upstream of 
Browns Lane especially benefits from 
this, as it harbors a noticeablely larger 

presence of invasive plants. Reconnection 
of the stream to its floodplain 

significantly imrpoves the quality of the 
riparian habitat. Grading banks may also 

alleviate erosion concerns, which benefits 
the quality of the riverine habitat.

Connectivity

Makes critical direct 
physical connection 

between existing habitat 
areas or establishes a 

network of interconnected 
habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  
Expands area within 

corridor or home range.

Provides minor expansion 
to existing habitat.

9

No major impediments to movement of 
aquatic organisms exist on this stream 

reach. A healthier riparian zone and 
improved stream function would restore 

suitability of exisiting  connections. 

24

Logistical

Economic

Social

Technical

Appendix H 
Additional Planning Data

73



X21

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS All parcels owned by NFS 
and public entity

Most parcels owned by 
public entity

Most parcels owned by 
private entity

8

Most of the site is owned by a public 
entity, but the site also covers parts of 21 
other parcels that appear to be privately 

owned.

Access (constuctability)

Nearby public roadways 
and lands available to 

utilize for construction, no 
issues with topography

Topography is conducive to 
access but private 

properties surrounding

Topography is not ideal but 
access can be found in 

other ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive 
to good access, private 

property and obstructions
14

No apparent issues caused by the site's 
topography. Roads provide access 

throughout eastern area of the site, but 
access is much more limited on the 

western side of site. The site is primarily 
surrounded by private property.

HTRW issues

No known historical uses 
that may have contributed 

to contamination, very little 
uncertainty

No known historical uses 
that may have contributed 

to contamination, high 
levels of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
11

ERNS report of a sewer gas release just 
south of the tip of the eastern arm of the 

site. In addition, there are three 
underground storage tanks in the vicinity 
of this area too. One RCRA site near the 

site (and potentially upstream) has a 
violation on record regarding used oil.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment Ten or more businesses 
directly adjacent to stream 

5-9 businesses directly 
adjacent to stream

1-4 businesses directly 
adjacent to stream

0 businesses directly 
adjacent to stream

14 8 businesses adjacent to stream, 
especially in the north of the site.

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 
action will provide good 

potential for outdoor and 
paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

16

Public roads provide good access to the 
site. On site parking already exists, 

though is perhaps limited. The site is 
adjacent to several apartment complexes 

and a neighborhood. The site's close 
proximity to X20 may provide some 

synergy (e.g. paddlesport activities could 
extend from one site to the other). A 

number of business exist adjacent to the 
stream.

Impact to local flooding
Vast improvement in 

flooding conditions based 
on H&H modeling

Slight improvement in 
flooding conditions based 

on H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling 12

42

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic 
improvement possible

Little accessibility to 
surrounding 

neighborhoods, little 
potential for improvement, 

not included in plans, 
aesthetic improvement 

unlikely

No accessibility from 
surrounding 

neighborhoods, little or no 
connection ro current plans, 

no aesthetic opportunity

14

This site is not involved in other 
community plans. The apartment 

complex and neighborhood to the west 
of the site have good access, but access 

is more limited for the apartment 
complexes to the east. The current state 

of the park's aesthetics are not 
particularlly degraded, which limits the 

amount of "lift" that this site could 
experience, though the creation of 

wetlands could enhance this quality.

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 
green infrastructure within 

5 min walk

No low income or minority 
populations present, good 

network green 
infrastructure already 

within 5 min walk

13

The site exists in an area with a median 
household income that ranges from 

$43,664 to $97734. According to 
EJScreen, the general area around the 

site has a minority population that is in 
the 88th percentile for the state, 55th 

percentile regionally, and 55th percentile 
nationally. X20 can be reached from this 
site by a 5 minute walk, but there are no 

other green spaces of this size within 
that distance.

Recreation/Education

Predicted water quality 
improvements and points 

of access, adjacent to 
schools, churches, etc

Predicted some water 
qualilty improvements, 

some opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
12

Minor improvements to water quality 
may result from alternatives that reduce 

the risk of bank erosion. No churches 
nearby. Waggener High School is the 

closest school to the site, though it isn't 
adjacent.

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public 

meetings, some interest at 
neighborhood level

No interest at 
public/stakeholder 

meetings, no interest from 
local neighborhood

6
No targeting at meetings but near 
neighborhoods and park is popular 

among local residents

45

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration 

substantially reduces local 
scarcity (e.g., >50% over 
current reach condition).

Habitat is extremely scarce, 
and restoration reduces 

local scarcity (e.g., 25-50% 
over current reach 

condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not 

measurably reduce local 
scarcity.

15

Addition of instream cover increases 
riverine habitat. Grading of banks also 

improves the quality of the stream, 
though historic channelization is still 

somewhat apparent. While a moderately 
full canopy is already present at the site, 
the riparian habitat greatly benefits from 

increased connection with the stream. 
Control of invasive species and 

establishment of native species helps to 
ensure that these gains in riparian 

habitat are maintained.

Connectivity

Makes critical direct 
physical connection 

between existing habitat 
areas or establishes a 

network of interconnected 
habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  
Expands area within 

corridor or home range.

Provides minor expansion 
to existing habitat.

9

No major impediments to movement of 
aquatic organisms exist on this stream 

reach. A healthier riparian zone and 
improved stream function would restore 

suitability of exisiting  connections. 
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS
All parcels owned by NFS 

and public entity
Most parcels owned by 

public entity
Most parcels owned by 

private entity
10

Most parcels owned by public entity. There 
are a few areas owned by buisnesses and a 

church.

Access (constuctability)

Nearby public roadways and 
lands available to utilize for 
construction, no issues with 

topography

Topography is conducive to 
access but private properties 

surrounding

Topography is not ideal but 
access can be found in other 
ways, such as creating access 

roads that circumavigate 
steep terrain

Topography not conducive 
to good access, private 

property and obstructions
14

There are a number of access points, 
including NFS owned land, but most 
surrounding properties are private.

HTRW issues

No known historical uses 
that may have contributed 

to contamination, very little 
uncertainty

No known historical uses 
that may have contributed 

to contamination, high levels 
of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
13

There are a number of potential HTRW 
sites in the surrounding area, however 

there seem to be none in the footprint of 
X22, as it mostly consists of the concrete 

channel. 
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment
Ten or more businesses 

directly adjacent to stream 
5-9 businesses directly 

adjacent to stream
1-4 businesses directly 

adjacent to stream
0 businesses directly 
adjacent to stream

20

Many businesses directly next to the 
concrete channel, including a number of 
art galleries, convinience stores, co-ops, 

grocery stores, a brewery, and other more 
industrious businesses. 

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 
action will provide good 

potential for outdoor and 
paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

20

With good planning the concrete channel 
has the potential to attract a lot of 

recreation, and there is already a plan to 
revitalize part of the channel for 

recreation.

Impact to local flooding
Vast improvement in 

flooding conditions based on 
H&H modeling

Slight improvement in 
flooding conditions based on 

H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling

14

Assumes implementation of R2 and H2 
only in locations where possible. 

Alternative could pose a risk to the 
intended purpose of flood control but 

should slightly benefit.
54

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic improvement 
possible

Little accessibility to 
surrounding neighborhoods, 

little potential for 
improvement, not included 

in plans, aesthetic 
improvement unlikely

No accessibility from 
surrounding neighborhoods, 

little or no connection ro 
current plans, no aesthetic 

opportunity

20

Vast room for aesthetic improvement. No-
where to go but up, and other community 

plans for the channel would mesh well 
with this ecosystem restoration.

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 

green infrastructure within 5 
min walk

No low income or minority 
populations present, good 

network green infrastructure 
already within 5 min walk

20

Most of the channel flows through the 
lowest income brackets shown on the web-

viewer. The neighborhoods around the 
concretechannel have the highest 

proportion of minority residents of all 
other sites we are looking at. 

Recreation/Education

Predicted water quality 
improvements and points of 
access, adjacent to schools, 

churches, etc

Predicted some water 
qualilty improvements, some 

opportunity for points of 
acces, schools, churches, etc 

nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
18

Stream ecosystem would be vastly 
improved. The channel is directly adjacent 
to a number of churches, and at least one 

school is within a block of the channel. 
Access could be limited depending on 

design, but viewing the stream would be 
accessible.

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public meetings, 

some interest at 
neighborhood level

No interest at 
public/stakeholder meetings, 

no interest from local 
neighborhood

18

Discussed at meetings and much interest 
from many surrounding neighborhoods, as 

well as broader interests throughout the 
city

76

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration substantially 
reduces local scarcity (e.g., 
>50% over current reach 

condition).

Habitat is extremely scarce, 
and restoration reduces local 

scarcity (e.g., 25-50% over 
current reach condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not measurably 

reduce local scarcity.
13

Creation of wetlands restores a scarce 
habitat type, though site contraints limit 
its full possible extent to about 25 acres. 

These wetlands would be further 
enhanced by a connection to the stream 

via grading. This grading would be limited 
to a handful of parcels. Addition of 

instream cover could provide riverine 
habitat throughout the stream reach.

Connectivity

Makes critical direct physical 
connection between existing 
habitat areas or establishes 

a network of interconnected 
habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  

Expands area within corridor 
or home range.

Provides minor expansion to 
existing habitat.

8

The suitability of the site's existing 
connections could improve as a result of a 
healthier riparian ecosystem and improved 
stream function. The addition of instream 
structures could potentially facilitate the 

movement of aquatic organisms by 
providing the ability to move from points 

of cover and safety.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS
All parcels owned by NFS 

and public entity
Most parcels owned by 

public entity
Most parcels owned by 

private entity
8

All parcels owned by private entities but 
increased score due to interest from these 

parties. Also these properties have 
conservation easements

Access (constuctability)

Nearby public roadways and 
lands available to utilize for 
construction, no issues with 

topography

Topography is conducive to 
access but private properties 

surrounding

Topography is not ideal but 
access can be found in other 

ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive 
to good access, private 

property and obstructions
5

All private property and no existing public 
access

HTRW issues

No known historical uses 
that may have contributed 
to contamination, very little 

uncertainty

No known historical uses 
that may have contributed 

to contamination, high 
levels of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
18

No known contamination on site or within 
1/4 mile according to HTRW report
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment
Ten or more businesses 

directly adjacent to stream 
5-9 businesses directly 

adjacent to stream
1-4 businesses directly 

adjacent to stream
0 businesses directly 
adjacent to stream

10 Business along poplar level road nearby

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 
action will provide good 

potential for outdoor and 
paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

15

This area has nearby neighborhoods and 
would provide a recreational  connection 

between Joe Creason Park and Eastern 
Pkwy

Impact to local flooding
Vast improvement in 

flooding conditions based 
on H&H modeling

Slight improvement in 
flooding conditions based 

on H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling

15
With flexibility of R4 alternative, should be 

able to see an above average 
improvement to flooding.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic improvement 
possible

Little accessibility to 
surrounding neighborhoods, 

little potential for 
improvement, not included 

in plans, aesthetic 
improvement unlikely

No accessibility from 
surrounding neighborhoods, 

little or no connection ro 
current plans, no aesthetic 

opportunity

16
Nearby neighborhoods and interest from 
Metro Council in establishing a trail within 

this corridor

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 

green infrastructure within 5 
min walk

No low income or minority 
populations present, good 

network green 
infrastructure already within 

5 min walk

10
Joe Creason Park adjacent but no minority 

neighborhoods, some lower income 
neighborhoods nearby

Recreation/Education

Predicted water quality 
improvements and points of 
access, adjacent to schools, 

churches, etc

Predicted some water 
qualilty improvements, 

some opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
18

St X, Bellarmine and Joe Creason Park 
nearby

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public 

meetings, some interest at 
neighborhood level

No interest at 
public/stakeholder 

meetings, no interest from 
local neighborhood

15
Some interest from stakeholders, interest 

is not city wide but extends beyond 
immediate neighborhood

59

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration substantially 

reduces local scarcity (e.g., 
>50% over current reach 

condition).

Habitat is extremely scarce, 
and restoration reduces 

local scarcity (e.g., 25-50% 
over current reach 

condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not measurably 

reduce local scarcity.
16

Stream restored from its historic 
channelization. Increase in instream cover 
provides more riverine habitat. Modified 

stream has greater access to its floodplain 
which, when combined with the 

vegetation management activities of P 
alternative, enhances riparian habitat and 
corridor function. Current state of riparian 

forest at this site does not appear to be 
especially degraded, but the maintenance 
of high quality riparian habitat here helps 
to address its overall scarcity within the 

watershed.

Connectivity

Makes critical direct physical 
connection between existing 
habitat areas or establishes 

a network of interconnected 
habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  

Expands area within corridor 
or home range.

Provides minor expansion to 
existing habitat.

15

Removes connectivity barrier at the 
Newburg Road culvert. A potential 

connectivity issue with the unnamed 
tributary that drains the Norton Medical 
Plaza near the SFBC confluence may also 

be addressed.
31

Logistical

Economic

Social

Technical

Appendix H 
Additional Planning Data

76



X30

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS All parcels owned by NFS 
and public entity

Most parcels owned by 
public entity

Most parcels owned by 
private entity

14 Site owned by public entities but not just 
the NFS.

Access (constuctability)

Nearby public roadways 
and lands available to 

utilize for construction, no 
issues with topography

Topography is conducive to 
access but private 

properties surrounding

Topography is not ideal but 
access can be found in 

other ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive 
to good access, private 

property and obstructions
20 Easy access

HTRW issues

No known historical uses 
that may have contributed 

to contamination, very little 
uncertainty

No known historical uses 
that may have contributed 

to contamination, high 
levels of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
20

From the reports the site looks clean, and 
does not to appear to have look like 
there should be concern for HTRW. 
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment Ten or more businesses 
directly adjacent to stream 

5-9 businesses directly 
adjacent to stream

1-4 businesses directly 
adjacent to stream

0 businesses directly 
adjacent to stream

5

I only count 1 businesse directly adjacent 
to the stream. This is Bellarmine U. I am 
not even sure if you would consider it a 

businesses…. Would be okay with a lower 
score

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 
action will provide good 

potential for outdoor and 
paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

20 There are nearby neighborhoods and the 
area is already set up for recreation. 

Impact to local flooding
Vast improvement in 

flooding conditions based 
on H&H modeling

Slight improvement in 
flooding conditions based 

on H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling 19

Based on modeling and depending on the 
size of the bridge being placed where 

necessary for the R4 alternative, a vast 
improvement could be achieved at this 

location
44

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic 
improvement possible

Little accessibility to 
surrounding 

neighborhoods, little 
potential for improvement, 

not included in plans, 
aesthetic improvement 

unlikely

No accessibility from 
surrounding 

neighborhoods, little or no 
connection ro current plans, 

no aesthetic opportunity

18

The area is connected to surrounding 
neighborhoods and is very walkable. 

Aesthetic improvements could be made, I 
did not score a 20 because the area is 

already a natural area and the aesthetic 
impacts of restoration would be less 

noticable than in more degraded areas. 
Would be okay with higher score if that 

logic is flawed. 

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 
green infrastructure within 

5 min walk

No low income or minority 
populations present, good 

network green 
infrastructure already 

within 5 min walk

2

The area is not low-income and does not 
have a high minority population present. 

There is also Joe Creason park and the 
state nature preserve already established 

here. I did not score it a 0 because the 
area does not have the highest income 

and there are some minority population 
present. 

Recreation/Education

Predicted water quality 
improvements and points 

of access, adjacent to 
schools, churches, etc

Predicted some water 
qualilty improvements, 

some opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
20

This is directly adjacent to Bellarmine 
University, which undoubtedly uses the 
stream for biology classes. The nature 

center also has hikes that they lead and 
could use the improved stream for 

education. 

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public 

meetings, some interest at 
neighborhood level

No interest at 
public/stakeholder 

meetings, no interest from 
local neighborhood

17
Interest from surrounding neighborhoods 

and broader, popular park with users 
beyond surrouding neighborhood
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration 

substantially reduces local 
scarcity (e.g., >50% over 
current reach condition).

Habitat is extremely scarce, 
and restoration reduces 

local scarcity (e.g., 25-50% 
over current reach 

condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not 

measurably reduce local 
scarcity.

16

Stream restored from its historic 
channelization. Increase in instream 

cover provides more riverine habitat. 
Modified stream has greater access to its 

floodplain which, when combined with 
the vegetation management activities of 
P alternative, enhances riparian habitat 
and corridor function. Current state of 

riparian forest at this site does not 
appear to be especially degraded, but the 

maintenance of high quality riparian 
habitat here helps to address its overall 

scarcity within the watershed.

Connectivity

Makes critical direct 
physical connection 

between existing habitat 
areas or establishes a 

network of interconnected 
habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  
Expands area within 

corridor or home range.

Provides minor expansion 
to existing habitat.

15

Reconnection of fragmented habitat on 
an unnamed tributary that drains 

Cardinal Drive and Nightengale Road. Its 
confluence with the South Fork of 

Beargrass Creek currently contains a 
20'x30' concrete grade control structure 
that impedes aquatic passage upstream. 
Rock structures would be implemented 

to support aquatic passage.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS
All parcels owned by NFS 

and public entity
Most parcels owned by 

public entity
Most parcels owned by 

private entity
18 Owned by MSD

Access (constuctability)

Nearby public roadways and 
lands available to utilize for 
construction, no issues with 

topography

Topography is conducive to 
access but private 

properties surrounding

Topography is not ideal but 
access can be found in other 

ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive 
to good access, private 

property and obstructions
20

Easy access, access already established for 
MSD maintenance

HTRW issues

No known historical uses 
that may have contributed 
to contamination, very little 

uncertainty

No known historical uses 
that may have contributed 

to contamination, high levels 
of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
18

The HtRW report shows no contamination 
within 1/4 mile of site
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment
Ten or more businesses 

directly adjacent to stream 
5-9 businesses directly 

adjacent to stream
1-4 businesses directly 

adjacent to stream
0 businesses directly 
adjacent to stream

5

There is a retirement home adjacent- not 
sure this should count but there is also 

several businesses about 1/4 mile to the 
north

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 
action will provide good 

potential for outdoor and 
paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

5
Nearby neighborhoods but site is too far 
out in watershed for paddlesport- some 

value in aesthetic improvments

Impact to local flooding
Vast improvement in 

flooding conditions based 
on H&H modeling

Slight improvement in 
flooding conditions based 

on H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling

15

A slightly above averahe improvement to 
flooding could be seen at this site 

depending on the amount of excavation 
and increased storage capacity. Especially 

true for more frequent flood events.

25

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic improvement 
possible

Little accessibility to 
surrounding neighborhoods, 

little potential for 
improvement, not included 

in plans, aesthetic 
improvement unlikely

No accessibility from 
surrounding neighborhoods, 

little or no connection ro 
current plans, no aesthetic 

opportunity

11
some connection to neighborhoods but 
site is small and is not included in any 

neighborhood plans

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 

green infrastructure within 5 
min walk

No low income or minority 
populations present, good 

network green 
infrastructure already within 

5 min walk

11 Lower income area

Recreation/Education

Predicted water quality 
improvements and points of 
access, adjacent to schools, 

churches, etc

Predicted some water 
qualilty improvements, 

some opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
11

Retirement home and basin could have 
some potential for recreation purposes 

but little else

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public 

meetings, some interest at 
neighborhood level

No interest at 
public/stakeholder 

meetings, no interest from 
local neighborhood

6
No known interest from surroundig 

neighborhoods, 
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration substantially 
reduces local scarcity (e.g., 
>50% over current reach 

condition).

Habitat is extremely scarce, 
and restoration reduces 

local scarcity (e.g., 25-50% 
over current reach 

condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not measurably 

reduce local scarcity.
14

Probable wetlands, though hydric soils 
were not identified by the soil survey. The 

presence of wetlands at this site would 
help to address the overall scarcity of this 

habitat within the watershed.

Connectivity

Makes critical direct physical 
connection between existing 
habitat areas or establishes 
a network of interconnected 

habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  

Expands area within corridor 
or home range.

Provides minor expansion to 
existing habitat.

8

No major impediments to movement of 
aquatic organisms exist on this stream 
reach. A healthier riparian zone would 

restore suitability of exisiting  connections. 
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS All parcels owned by NFS and 
public entity

Most parcels owned by 
public entity

Most parcels owned by 
private entity

10

While the majority of the site (acreage 
wise) is publicly owned (Cherokee Park), 

the boundaries as drawn include portions 
of many privately owned properties which 
will lead to many acquisitions. If this site 

was limited to Cherokee Park only, I would 
score it 15.

Access (constuctability)

Nearby public roadways and 
lands available to utilize for 
construction, no issues with 

topography

Topography is conducive to 
access but private properties 

surrounding

Topography is not ideal but 
access can be found in other 

ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive to 
good access, private 

property and obstructions
17

Most of the site appears accessible from 
public roads. Only dropped a few points 

because I'm unsure how the topography of 
the park could impact conscruction 

equipment access to areas of the stream 
that are further from roads.  

HTRW issues

No known historical uses 
that may have contributed 

to contamination, very little 
uncertainty

No known historical uses 
that may have contributed 

to contamination, high levels 
of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
19

Most of the site has been a pubic park for 
130 years and was mostly undeveloped 

grazing land prior to the establishment of 
the park. Only dropped a point because 

some of the site is outside the park. 
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment
Ten or more businesses 

directly adjacent to stream 
5-9 businesses directly 

adjacent to stream
1-4 businesses directly 

adjacent to stream
0 businesses directly 
adjacent to stream 16

Because it is a park, there are no 
businesses directly adjacent to the stream, 

but I think it's fair to say that the park 
itself is a benefit to the surrounding 

businesses, of which there are many. 

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 
action will provide good 

potential for outdoor and 
paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

20 The area is very accessible and wholly 
open to the public. 

Impact to local flooding
Vast improvement in 

flooding conditions based on 
H&H modeling

Slight improvement in 
flooding conditions based on 

H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling

14

Based on the length of the R2 alternative 
at this site, some significant reduction in 

flooding could be seen; however, the site is 
mostly park area and thus the flooding 

situation for persons and property would 
not be very significant.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connectivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic improvement 
possible

Little accessibility to 
surrounding neighborhoods, 

little potential for 
improvement, not included 

in plans, aesthetic 
improvement unlikely

No accessibility from 
surrounding neighborhoods, 

little or no connection ro 
current plans, no aesthetic 

opportunity

20
The area is easily accessible to the 

surrounding neighborhoods as a public 
park. 

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 

green infrastructure within 5 
min walk

No low income or minority 
populations present, good 

network green infrastructure 
already within 5 min walk

0 There are no low income neighbohoods 
surrounding the site. 

Recreation/Education

Predicted water quality 
improvements and points of 
access, adjacent to schools, 

churches, etc

Predicted some water 
qualilty improvements, some 

opportunity for points of 
acces, schools, churches, etc 

nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
15 There are nearby schools and churches but 

not adjacent. 

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public meetings, 

some interest at 
neighborhood level

No interest at 
public/stakeholder meetings, 

no interest from local 
neighborhood

18
Lots of interest beyond neighborhood, 
targeted at meetings, probably most 
popular park of all those considered
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration substantially 
reduces local scarcity (e.g., 

>50% over current reach 
condition).

Habitat is extremely scarce, 
and restoration reduces local 

scarcity (e.g., 25-50% over 
current reach condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not measurably 

reduce local scarcity.
14

Riverine habitat restored by the addition of 
instream habitat structures and 
reconnection of the stream to its 
floodplain. Riparian zones currently 
contain heavy canopy coverage and 
moderate amounts of herbaceous 
vegetation, but riparian habitat 
improvements in the form of stream 
reconnection and vegetation management 
to promote the establishment of native 
species provides greater quality habitat. 
Presence of high-quality riparian forest at 
this site helps to address the overall 
scarcity of this habitat throughout the 
watershed.

Connectivity

Makes critical direct physical 
connection between existing 
habitat areas or establishes a 

network of interconnected 
habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  Expands 
area within corridor or home 

range.

Provides minor expansion to 
existing habitat.

16

Restored fragmented habitat connection 
between Middle Fork Beargrass Creek and 
two of its tributaries downstream of the 
Interstate 64 bridge. Connectivity is also 
restored by removing concrete channels 
and restoring natural channels along 
Middle Fork Beargrass Creek. The healthier 
riparian environment also contributes to 
improved connectivity.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS
All parcels owned by NFS 

and public entity
Most parcels owned by 

public entity
Most parcels owned by 

private entity
5

Access (constuctability)

Nearby public roadways and 
lands available to utilize for 
construction, no issues with 

topography

Topography is conducive to 
access but private 

properties surrounding

Topography is not ideal but 
access can be found in other 

ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive 
to good access, private 

property and obstructions
12 Many private lots surrounding the site. 

HTRW issues

No known historical uses 
that may have contributed 
to contamination, very little 

uncertainty

No known historical uses 
that may have contributed 

to contamination, high levels 
of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
16

A restored superfund site is listed at 91 
Warrior Rd. for a petroleum cleanup. 
Closed in 1999. The site is outside the 

propsed project limits. 
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment
Ten or more businesses 

directly adjacent to stream 
5-9 businesses directly 

adjacent to stream
1-4 businesses directly 

adjacent to stream
0 businesses directly 
adjacent to stream

0 No known businesses adjacent to stream 

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 
action will provide good 

potential for outdoor and 
paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

7
Stream is too small for paddle sports and 

not very accessible due to private lots 
surrounding creek

Impact to local flooding
Vast improvement in 

flooding conditions based 
on H&H modeling

Slight improvement in 
flooding conditions based 

on H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling

16

Based on the length of the R2 alternative 
and the additional storage through H2 at 
this site, a greater reduction in flood risk 

could be possible.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic improvement 
possible

Little accessibility to 
surrounding neighborhoods, 

little potential for 
improvement, not included 

in plans, aesthetic 
improvement unlikely

No accessibility from 
surrounding neighborhoods, 

little or no connection ro 
current plans, no aesthetic 

opportunity

14

While the project area has more canopy 
that many parts of the watershed, 

implementation of wetlands and the 
potential for mature hardwood forest 

would help to address scarcity of those in 
the watershed. 

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 

green infrastructure within 5 
min walk

No low income or minority 
populations present, good 

network green 
infrastructure already within 

5 min walk

9

No major impediments to movement of 
aquatic organisms exists on the mainstem 

of the Muddy Fork. A healthier riparian 
zone and improved stream function would 
restore suitability of exisiting  connections. 

Recreation/Education

Predicted water quality 
improvements and points of 
access, adjacent to schools, 

churches, etc

Predicted some water 
qualilty improvements, 

some opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
8

WQ should improve, however points of 
access may be limited in area. The 

nieghborhood already has "no parking" 
signs at current "access" areas. 

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public 

meetings, some interest at 
neighborhood level

No interest at 
public/stakeholder 

meetings, no interest from 
local neighborhood

12

The neighborhood would likely be behind 
restoration measures. Supported 

restoration measures by LG&E for utility 
line crossing. 
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration substantially 
reduces local scarcity (e.g., 
>50% over current reach 

condition).

Habitat is extremely scarce, 
and restoration reduces 

local scarcity (e.g., 25-50% 
over current reach 

condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not measurably 

reduce local scarcity.
14

While the project area has more canopy 
that many parts of the watershed, 

implementation of wetlands and the 
potential for mature hardwood forest 

would help to address scarcity of those in 
the watershed. 

Connectivity

Makes critical direct physical 
connection between existing 
habitat areas or establishes 
a network of interconnected 

habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  

Expands area within corridor 
or home range.

Provides minor expansion to 
existing habitat.

9

No major impediments to movement of 
aquatic organisms exists on the mainstem 

of the Muddy Fork. A healthier riparian 
zone and improved stream function would 
restore suitability of exisiting  connections. 
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6  5 4 3 2 1 

Real Estate All parcels owned by NFS
All parcels owned by NFS 

and public entity
Most parcels owned by 

public entity
Most parcels owned by 

private entity
10

Parcels owned by Jeff Co., U of Kentucky, 
Mary Grace Ross Trust. A few parcels no 

owner listed. 

Access (constuctability)

Nearby public roadways and 
lands available to utilize for 
construction, no issues with 

topography

Topography is conducive to 
access but private 

properties surrounding

Topography is not ideal but 
access can be found in other 

ways, such as creating 
access roads that 

circumavigate steep terrain

Topography not conducive 
to good access, private 

property and obstructions
16

Accessibility from Lexington Road. North 
side of reach may be harder to access -- 

bounded by i-64.

HTRW issues

No known historical uses 
that may have contributed 
to contamination, very little 

uncertainty

No known historical uses 
that may have contributed 

to contamination, high levels 
of uncertainty

Known historical uses but 
resources for mitigation are 

present

Known historical uses that 
would have contributed to 

contamination
11

I-64 & GRINSTEAD CSO BASIN, MSD 
Tunnel? Not sure how this will affect site. 
Several drainage structures from streets. 

Multiple underground storage tanks 
owned by Trilex Partnership at 2201 Lex 

Rd. Unclear if they are specifically located 
within project
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Employment
Ten or more businesses 

directly adjacent to stream 
5-9 businesses directly 

adjacent to stream
1-4 businesses directly 

adjacent to stream
0 businesses directly 
adjacent to stream

6 Girl Scouts, Dog Kennel, Outfront Media

Potential

Located in accessible area 
with good visibility, nearby 

neighborhoods and 
businesses, restoration 
action will provide good 

potential for outdoor and 
paddlesport activities

Restoration action will 
provide good potential for 
outdoor and paddlesport 

activities but not accessible 
or visible

Accessible and visible but 
not a lot of opportuntiy for 

outdoor or paddlesport

Restoration action will not 
provide an opoortunity for 

paddlesport or outdoor 
activities, poor visibility and 

access

14
Good accessibility via BG Creek Greenway, 

not particularly near neighborhoods, a 
luxury apartment building is adjacent

Impact to local flooding
Vast improvement in 

flooding conditions based 
on H&H modeling

Slight improvement in 
flooding conditions based 

on H&H modeling

Flooding conditions stay the 
same based on H&H 

modeling

Flooding induction present 
based on H&H modeling

14
Based on R2 and H2, some reduction in 

flood risk could be seen at this site.
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Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Visibility

Good connecivity and 
accessibility to surrounding 
neighborhoods, included in 

other current plans with 
opportunity for aesthetic 

improvements

Some connections to 
surrounding neighborhoods 

but potential to improve, 
possibly included in current 

plans, aesethic improvement 
possible

Little accessibility to 
surrounding neighborhoods, 

little potential for 
improvement, not included 

in plans, aesthetic 
improvement unlikely

No accessibility from 
surrounding neighborhoods, 

little or no connection ro 
current plans, no aesthetic 

opportunity

18
Beargrass Creek Greenway (1.33-mile 

multi-use path) (temporarily closed) runs 
along length of reach

Environmental Justice

Located near low income or 
minority  populations with 

little to no green 
infrastructure within 5 min 

walk

Located near low income or 
minority populations, very 
little green infrastrucutre 

within 5 min walk

No low income or minority 
populations present, some 

green infrastructure within 5 
min walk

No low income or minority 
populations present, good 

network green 
infrastructure already within 

5 min walk

7
Near low income, but not accessible by 

walking due to i-64 barrier, a luxury 
apartment complex is adjacent to stream.

Recreation/Education

Predicted water quality 
improvements and points of 
access, adjacent to schools, 

churches, etc

Predicted some water 
qualilty improvements, 

some opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

Predicted minimal water 
qualilty improvements, very 
little opportunity for points 
of acces, schools, churches, 
etc nearby but not adjacent

No water quality 
improvements or potential 

to provide access points
16

WQ improvement possible. Points of 
access along BG Creek Greenway,  Girl 
Scouts of Kentuckiana adjacent, which 

hosts activities.

Community Support

Site specifically targeted at 
stakeholder and public 

meetings, broad interest 
across city

Some interest at public/ 
stakeholder meetings, 

surrounding neighborhood 
thinks project is important

Little interest a 
stakeholder/public 

meetings, some interest at 
neighborhood level

No interest at 
public/stakeholder 

meetings, no interest from 
local neighborhood

16
Talked about at meetings, interest beyond 

neighborhood level

57

Category Optimal Suboptimal Marginal Poor Site Score Notes
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scarcity

Habitat is extremely scarce, 
and restoration substantially 
reduces local scarcity (e.g., 
>50% over current reach 

condition).

Habitat is extremely scarce, 
and restoration reduces 

local scarcity (e.g., 25-50% 
over current reach 

condition).

Habitat is somewhat scarce, 
and project reduces local 
scarcity (e.g., 0-25% over 

current condition).

Habitat is common and/or 
project does not measurably 

reduce local scarcity.
16

Addition of instream coverage and 
reconnection of the stream to its 

floodplain helps to restore riverine 
habitat, though this stream reach remains 

channelized. Restoration of wetlands at 
the site helps to reduce the scarcity of this 

habitat within the watershed, and the 
quality of these wetlands is enhanced by 

the graded streambanks.

Connectivity

Makes critical direct physical 
connection between existing 
habitat areas or establishes 
a network of interconnected 

habitat.

Creates a nodal connection 
between existing habitat 

areas.

Restores suitability of 
existing connection.  

Expands area within corridor 
or home range.

Provides minor expansion to 
existing habitat.

9

No major impediments to movement of 
aquatic organisms exist on this stream 

reach. A healthier riparian zone and 
improved stream function would restore 

suitability of exisiting  connections. 

25

Logistical

Economic

Social

Technical
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Sites
Recommend 
Alt Lift Unit Cost Cost Objectives Logistical Economic Social Technical Total Normalized

Site
Recommend 
Alt $/AAHU $

Meets? 
(Y/N/Maybe)

Real Estate, 
HTRW, 
Access

Employment/E
mployment 

Potential, Flood 
impact

Recreation, Education, 
Environmental Justice, Visibility, 

Community Support Connectivity, Scarcity
X2‐ Confluence R2H2 18.5 344,800 9,733,000 Y 35 40 62 34 171 0.7125
X4‐ AB Sawyer CR4P 24.5 548,800 15,493,000 Y 50 30 37 30 147 0.6125

X8‐HoustonAcres P 23.8 670,200 18,920,000 M 40 19 42 13 114 0.475
X10‐ AlpacaFarm CR2P 41.6 484,600 13,682,000 Y 43 42 53 30 168 0.7
X19‐ NewburgRd R1H2 7.9 155,700 3,266,000 Y 41 33 48 19 141 0.5875
X20‐ BrownPark R2P 17.3 142,500 4,024,000 Y 39 32 49 24 144 0.6
X21‐ DrautPark R2P 17.4 140,800 3,974,000 Y 33 42 45 24 144 0.6

X22‐ ConcreteChannel H2 4.3 83,600 2,361,000 M 37 54 76 21 188 0.783333333
X29‐ 

EasternCreasonConnector CR4P
34.7 741,300 20,927,000 Y 31 40 59 31 161 0.670833333

X30‐ NaturePreserve CR4P 57.1 613,200 17,312,000 Y 54 44 57 31 186 0.775
X33‐ MSD Basin H2 2.4 35,700 1,009,000 M 56 25 39 22 142 0.591666667

X34‐ CherokeePark CR2P 83.2 717,700 20,262,000 Y 46 50 53 30 179 0.745833333
X35‐ MuddyForkTrbs CR2H2 10.4 279,300 7,885,000 Y 33 23 43 23 122 0.508333333

X38‐ CaveHill R2H2 9.1 8,776,958 Y 37 34 57 25 153 0.6375

Total Points Po 60 60 80 40 240

OSE CriteriaSite Level Decision Criteria

Summary Sheet
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Beargrass Creek Ecosystem Restoration Project 
Mailing List 

Name Email Mailing Address
USFWS, Frankfort KentuckyES@fws.gov
EPA, Region 4, NEPA militscher.chris@epa.gov
KDFWR, Conservation Division Director paulette.akers@ky.gov
Wolffie Miller, MSD wolffie.miller@louisvillemsd.org
Louisville Nature Center rebecca@louisvillenaturecenter.org
The Nature Service of Kentucky kentucky@tnc.org
Greg Stone, NRCS, State Conservationist greg.stone@usda.gov
Metro Parks jason.canuel@Louisvilleky.gov
Michael Griffin, Center Director, USGS OH-KY-IN Water Science Center mgriffin@usgs.gov
KY Office of Kentucky Nature Preserves naturepreserves@ky.gov
Olmsted Parks Conservancy info@olmstedparks.org
Senator Mitch McConnell N/A 601 W. Broadway, Room 630, Louisville, KY 40202
Senator Rand Paul N/A 167 Russell Senate Office Building, Washington DC, 20510
Representative John Yarmuth N/A 600 Martin Luther King, Jr. Place, Suite 216, Lousiville, KY 40202
Kentucky Division for Air Quality Melissa.Duff@ky.gov
Kentucky Division of Waste Management tammi.hudson@ky.gov
Kentucky Transportation Cabinet, District 5 KYTC.District5Info@ky.gov
Jefferson County Judge Executive, Queeniw Averette JeffersonCountyJudge@gmail.com
Kentucky Waterways Alliance ward@kwalliance.org
Kentucky Resources Council info@kyrc.org
The Sierra Club, Kentucky Chapter chair@kentucky.sierraclub.org
Kentucky Environmental Foundation kef@kyenvironmentalfoundation.org
Louisville Metro Planning and Design N/A 444 S. 5th Street, Louisville, KY 40202
Shawnee Tribe admin@shawnee-tribe.com
Osage Nation HistoricPreservation@osagenation-nsn.gov
Cherokee Nation, Environmental Protection Commission epc@cherokee.org
United Keetoowah Band of Cherokee info@ukb-nsn.gov
Richard Sneed, Principal Chief, Eastern Band of Cherokee Indians richsnee@nc-cherokee.com
Absentee-Shawnee Tribe of Oklahoma media@astribe.com
Eastern Shawnee Tribe N/A Cultural Preservation, 70500 East 128 Road, Wyandotte, OK 74370
Craig Potts, KY State Historic Preservation Officer craig.potts@ky.gov
Erin Paden, Historic Preservation Director, Deleware Nation epaden@delawarenation-nsn.gov
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H5. Stakeholder Meeting Notes
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Agency Scoping Charette 

14 November 19 

Site Screening Evaluation Criteria 

Confluence 

Connectivity  

Property ownership 

HTRW – cleanup prior to restoration  

Proximity to creek  

Find smaller tribs, not just main stem 

Channelized potion of South Fork 

Property ownership 

HTRW – cleanup prior to restoration  

Find smaller tribs – ephemeral (Muddy Fork) 

Abandoned oxbows on Middle Fork   

Connection to Cherokee park and to wetland restoration (Peterson – MSD) 

Low flow channel creation 

Adjacent to interstation – caution induced flooding 

Willingness of neighborhoods to participate  

Grade control in steeper areas 

Focus on wetland restoration in confined streams  

Connection between Muddy Fork and north of I-71 

Confined channels – detain without increase to water surface profile  

Existing utility infrastructure (South Fork) 

Potential riparian restoration  
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Commercial Development 

Reuse of existing basins along Buechel Branch  

Use of FEMA buyout properties  

In-stream work 

Cooperative efforts with JCPS  

Reuse of excavated material  

Bottomland hardwood forest restoration on Oxmoor Farm  

Top Golf area 

Potentially reroute stream around Oxmoor Farm (would there be drain tiles in the field?) 

 

Risks and Uncertainties 

Would we have to remove mature trees to get access to stream channel for in-stream restoration sites  

Hesitant to select sites on Olmsted or Metro Parks without including them  

Potential contamination at sites 

Potential concrete channel removal near Bardstown Road 

Private Landowner buy-in  

Disposal of excess materials/soils 

Potential for prolonger backwater near Ohio River 

Oxmoor Autogroup 

Parts of I-64 in floodplain  

Pipe under concrete channel  

Unlikely cost-benefit of work in concrete channel  

Concrete channel needs to remain drivable  

Flash flood risk  

Conversion of mostly dry basins in Buechel Branch to wetlands habitat may be possible  

FEMA buyout properties  
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Management Measure Selection and Evaluation Criteria  

Backflow from Ohio River (in-stream) 

Adjacent properties (riparian work)  

Velocities determine whether we should use stone or vegetation for habitat creation  

Elevation and gradient – wetlands in lower elevations  

Historic land uses – brownfields 

Tributaries are protected from backwater 

Infrastructure impacts  

Access for maintenance – MSD CSOs and trash racks  

Dirt disposal  

Buechel area – rip out concrete in sections  

Oxmoor – interest in restoration as focal point of new development  

 

Comments from map exercise 

Middle Fork 

• Safe access for kayaking- Cherokee and Seneca parks and a space to encourage education 

with signage about native/endangered wildlife 

• Shelby Hurst campus- area between Whipps Mill Road and creek has restoration 

potential 

• Utilize parks for wetland creation 

• Bring the pollinators 

• Increase natural tree canopy 

• Improve straightened channel to more natural state 

• Works with landowners to restore riparian areas and educate about stormwater 

• Signage for Beargrass Creek 

• Improve riparian buffer at golf course 

• Restore tributaries 

• Slow flows  

• Reduce imperviousness in upper watershed 

Appendix H 
Additional Planning Data

88



• Buy out frequently flooded properties and restore ecosystem 

 

Muddy Fork 

• C-Cell tower leg in Muddy Fork- erosioin 

• Lack of riparian zone along steep reach 

• Excessive bank erosion 

• Public education 

• Restore outfall streams that drain to Muddy Fork 

• Land along stream was recently donated to Collegiate 

• In portion of Muddy, honey suckle and other invasive species on bank 

• Improve straightened channel to more natural state 

• Reconnect to floodplain 

• Native tree canopy wherever possible 

• Connect golf course to maintenance park area 

• Near I-71 there is a fence/bridge that need to be “amended” for paddlers to explore 

• Safe spaces to access the water for stream walk, paint/photography, education 

• Reintroduce beaver where appropriate 

 

South Fork 

• What opportunities can we realize at confluence? 

• Large plastic islands 

• Confluence- Remove and repurpose cement blocks from Belvedere – don’t push this off 

onto Middle Fork 

• Beargrass pumping station- goal is to increase the dissolved oxygen at Beargrass falls 

• Do pump out of commission, steps to take in restoring it 

• Remove all Japanese knotweed before it overtakes watershed 

• Restore headwater systems with integrated floodplain reconnection- stream to wetland 

complexes 

• Home buyouts 

• Consider education based signage for citizens of community 

• Provide benches to sit and see creek 

• Consider removing the bottom of the concrete basin 

• Riparian wetlands 

• Floodplain storage 

• Invasive removal partnershop with Bellarmine campus 

• Eliminate concrete benches and make turtle ramps 

• Paint the bridges to raise awareness 
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• Look at restoration opportunities near zoo and parks, cemeteries

• Retrofit existing stormwater detention basins as wetlands

• Buechel Park- Beargrass tributary runs through 1% annual flood plain-2006 metro

parks/council had plans to extend park to another part of the tributary to Richmond Ave

to include a pond/wetland area to control flooding to neighboring homes

• It would be nice to extend the Jim King Trail (maybe a recommendation that comes from

this GI grant?)

• Cutting down the banks not necessarily de-channelizing, is a less massive disturbance,

less likely to create huge invasive plant problems

• Caritas performed “wetland enhancement” on about 17 acres adjacent to Beargrass Creek

SNP along the creek, making ephemeral pools and installing 2 or 3 devices to hold back

water

• Restoration of wetland- be careful what you “bite off” in terms of invasive plan removal

and replanting. Many projects fail due to wrong species, lack of follow up- then re-

invasion by non-natives

• Curious how “de-channelization” can be done on sections of South Fork where bank are

very steep and creek is many feet below grade.

• Restore channelized section as much as possible- restore connection to flood

plain/wetlands, native tree canopy

• Whatever can be done should be done to keep the flow as natural as possible

• Increase access to the creek near pump station
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H6. Public Comments
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May 24, 2021 
 
 
Laura L. Mattingly, AICP 
Project Manager 
Louisville District, US Army Corps of Engineers 
 
 
Subject: Three Forks of Beargrass Creek (Louisville, Kentucky) Ecosystem Restoration Feasibility Study 

Non-Federal Sponsor Public Comments 
 
Dear Ms. Mattingly, 
 
Louisville MSD, as the non-Federal sponsor of the Three Forks of Beargrass Creek (Louisville, Kentucky) 
Ecosystem Restoration Feasibility Study (“Feasibility Study”), is in receipt of the Tentatively Selected Plan (“Plan”) 
and has reviewed the document during the public review period. The Feasibility Study’s aquatic ecosystem 
restoration activities would re-establish and repair wetland, riparian, and in-stream habitat within the Beargrass 
Creek watershed, in-turn increasing localized plant and animal species richness and diversity. The 60 square mile 
study area encompasses the entire Beargrass Creek watershed in northeast Louisville Metro. As stewards of that 
system, Louisville MSD and the US Army Corps of Engineers (“USACE”) partnership has already benefitted the 
community and Louisville MSD appreciates the hard work of the USACE Project Delivery Team. Below, please see 
our general comments related to the study area and our specific comments regarding the Plan. 
 
General Comments 
Beargrass Creek has a history of anthropogenic 
influence dating back to the 1800’s during the early 
development of the city. The mouth creek was rerouted 
in the mid-1800’s to what is now known as the 
Beargrass Creek Cut-off to provide easier access for 
trade along the Ohio River and docking at Preston’s 
landing before boats reached the Falls of the Ohio.  
 
Water-based industries such as slaughter houses, 
distilleries, and meat packing houses set up operation 
between the 1800’s and mid-1900’s on the banks of the 
creek. Prior to regulation, many businesses and 
residents dumped waste directly into the creek. 
Combined sewers began to be constructed in the 
1920’s to carry wastewater and stormwater runoff. In 
the late 1930’s, the South and Middle Forks were 
straightened and dredged to form deep channels as a 
flood protection measure. The blue in the Figure 3 
shows the historical meanders of South Fork which 
were replaced with concrete as far upstream as Eastern 
Parkway with realignment extending past Newburg 
Road. 
 
Louisville MSD inherited the City’s combined system sewers in 1947 from the Commissioners of Sewers, followed 
by the stormwater drainage system in 1987 from the City of Louisville and Jefferson County, taking on the challenge 
of maintaining and improving waterways. 
 

Figure 2. 1831 Historical Location of Beargrass Creek 

Figure 1. 1905 Beargrass Creek Cut-off 
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Since the signing of the Consent Decree with the US EPA, Louisville MSD has invested over $1 billion in wastewater 
projects across the county, aimed at reducing combined and sanitary sewer overflows (CSOs and SSOs, 
respectively). Louisville MSD has completed 24 of the 25 gray and green infrastructure projects within the combined 
sewer system, reducing the residual average annual overflow volume by 5 billion gallons per Typical Year to date. 
The Waterway Protection Tunnel, which will be completed in 2022, will have the capacity to store up to 55 million 
gallons and provide safe, clean waterways by preventing 439 million gallons of pollution from entering the Ohio 
River and Beargrass Creek in a typical rainfall year. When fully implemented, these combined system projects are 
modeled to achieve 95% capture and treatment of wet weather combined sewerage, which exceeds the 85% 
Presumption Approach criteria in EPA’s CSO Control Policy. Additionally, 74% of the separate sanitary sewer 
system projects are complete and have eliminated 82% of modeled SSO volumes for a 2-year design storm. These 
projects have reduced wet weather mean E-coli concentrations by approximately 70% in Middle Fork and South 
Fork of Beargrass Creek since 2010 based on grab sample data (Figure 4). In addition to Consent Decree projects, 
Louisville MSD remains engaged with community partners to provide ecological restoration such as the Hilliard-
Musselman Stream Restoration Project off Grinstead Drive, just north of the Cave Hill site. 
 

 
Figure 4. Beargrass Creek Wet Weather Water Quality Improvements 

 
Plan Specific Comments 
Louisville MSD commends the USACE’s collaborative nature of the work to date and the desire to expand upon this 
methodology in the next phase(s). Particularly related to the working groups associated with developing the habitat 
unit calculation methodology, real estate refinement, and site alternatives. Based on our experience to date, we 

Figure 3. 1919-1943 Relocation of South Fork of Beargrass Creek (Commissioners of Sewerage Report) 
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know that the USACE will continue to involve and engage Louisville MSD as an active project partner to create the 
most beneficial, cost effective, improvements at each site. 
 
This Plan evaluated the greatest ecological restoration potential to maximize riparian and riverine lift. As such, large 
parcels were targeted resulting in extensive planting areas that in some cases are shown within existing forested 
areas or park settings which will require landowner collaboration and an understanding of land use initiatives. 
Louisville MSD desires to more clearly define the proposed work extents within each site to limit the potential of 
unnecessary impacts, easements, and construction activities which should result in a cost reduction. 
 
The projects and alternatives identified in this Plan will undoubtedly result in ecological lift, enhancing the riverine, 
riparian, and recreational value of the community. In preparation of the next steps, Louisville MSD desires to explore 
partnership opportunities with landowners to offset the initial capital real estate costs. This exploration would focus 
on entities associated with significant acreage of interest. 
 
As sites recommended in the Feasibility Study transition to the design phase, the ecosystem restoration alternatives 
should be refined using a variety of woody and rock (as needed) structures and an approach that focuses on 
understanding the existing and historical conditions to develop a design that addresses impairments along the 
stream reach and the existing riparian buffer. Attention should be given to provide connectivity of riverine 
alternatives along the reach and work within a reasonable buffer width that considers prioritization of preserving 
diverse and dense riparian areas. 
 
As opportunities for federal, and other cost-share agreements present themselves, and as project conditions 
change, MSD is committed to continuously reviewing the Capital Improvement Plan to ensure projects that minimize 
risk and maximize benefit are prioritized against other wastewater, stormwater, and flood protection critical needs 
within the approved budget. Louisville MSD is grateful for the partnership and ongoing collaboration with USACE 
and looks forward to advancing the Feasibility Study’s proposed improvements.  
 
 
Sincerely, 
 
 
 
Christian “Wolffie” Miller II, PE 
Infrastructure Planning Program Administrator 
 
Three Forks BGC ER - TSP Comments rev2.docx 
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H7. Habitat Analysis Inputs
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Rest_Num X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2

Rest_Name

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Fork South South South South South South South South South South South South South South South South South South South

Assessment_Points
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
Assessors DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR
Rest_Alt Existing FWOP FWOP FWOP FWOP FWOP R1 R1 R1 R1 R1 R2 R2 R2 R2 R2 R3 R3 R3
Time 0 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10
Latitude 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153
Longitude ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169
Bankfull_Depth_ft 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5
Bankfull_Width_ft 60 60 NA 60 60 60 60 NA 60 60 60 60 NA 60 60 60 60 NA 60
Bank_Height_Left_ft 3.5 3.5 NA 3.5 3.5 3.5 3.5 NA 3.5 3.5 3.5 3.5 NA 3.5 3.5 3.5 3.5 NA 3.5
Bank_Height_Right_ft 2.5 2.5 NA 2.5 2.5 2.5 2.5 NA 2.5 2.5 2.5 2.5 NA 2.5 2.5 2.5 2.5 NA 2.5
Canopy_Height_25_Left_ft 60 60 NA 70 70 70 60 NA 70 70 70 60 NA 70 70 70 60 NA 70
Canopy_Height_25_Right_ 52.5 52.5 NA 70 70 70 52.5 NA 70 70 70 52.5 NA 70 70 70 52.5 NA 70
Buffer_Development_Left 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5
Buffer_Development_Righ 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5
Buffer_Flowpaths_Left 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5
Buffer_Flowpaths_Right 12.5 12.5 NA 12.5 12.5 12.5 12.5 NA 12.5 12.5 12.5 12.5 NA 12.5 12.5 12.5 12.5 NA 12.5
Overstory_Left 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1
Midstory_Left 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1
WoodyShrubs_Left 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1
Overstory_Right 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1
Midstory_Right 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1
WoodyShrubs_Right 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1
Snags_Left 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13
Snags_Right 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13
Deadfall_Left 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5
Deadfall_Right 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5
Detritus_Left 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12
Detritus_Right 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12
Herbaceous_Left 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11
Herbaceous_Right 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11
Invasive_Dominance_Left 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10
Invasive_Dominance_Righ 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10
Stream_Canopy_Cover 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5
OM_Retention 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5
Embeddedness 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4
Substrate 5.5 5.5 5.5 5.5 NA 5.5 5.5 16 16 NA 16 5.5 16 16 NA 16 5.5 10.75 16
Instream_Cover 9 9 9 9 NA 9 9 15 15 NA 15 9 15 15 NA 15 9 12 15
Channel_Morphology 7 7 7 7 NA 7 7 11 11 NA 11 7 15 15 NA 15 7 10.5 14
Bank_Erosion_Riparian_To 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5
Pool_Current 7 7 7 7 NA 7 7 11 11 NA 11 7 11 11 NA 11 7 9 11
Riffle_Run 0 0 0 0 NA 0 0 6 6 NA 6 0 6 6 NA 6 0 3 6
Gradient 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8
Total_Site_Area_ft2 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938
Channel_Length_ft 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945
Channel_Width_ft 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554
Channel_Area_ft2 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7
Riparian_Area_Left_ft2 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5
Riparian_Area_Right_ft2 1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409
Riparian_Perimeter_Left_f 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62
Riparian_Perimeter_Right_23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78
Buffer_Width_Mean_Left_ 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273
Buffer_Width_Mean_Righ 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066
Buffer_Width_Min_Left_ft 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Buffer_Width_Min_Right_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

QHEI

ation Site G

Site

Metadata

MURF Empiri

MURF Buffe

MURF Habit

MURF Strea
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X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X4 X4 X4 X4 X4 X4

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Confluenc
e

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

South South South South South South South South South South South South South South South South South Middle Middle Middle Middle Middle Middle
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
SF.13/SF.1

7
MF.29 MF.29 MF.29 MF.29 MF.29 MF.29

DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR FV FV FV FV FV FV
R3 R3 R4 R4 R4 R4 R4 H2 H2 H2 H2 H2 P P P P P Existing FWOP FWOP FWOP FWOP FWOP
20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 0 2 10 20 50

38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.26153 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986
‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852

7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 1.58 1.58 NA 1.58 1.58 1.58
60 60 60 NA 60 60 60 60 NA 60 60 60 60 NA 60 60 60 30.5 30.5 NA 30.5 30.5 30.5
3.5 3.5 3.5 NA 3.5 3.5 3.5 3.5 NA 3.5 3.5 3.5 3.5 NA 3.5 3.5 3.5 3 3 NA 3 3 3
2.5 2.5 2.5 NA 2.5 2.5 2.5 2.5 NA 2.5 2.5 2.5 2.5 NA 2.5 2.5 2.5 3 3 NA 3 3 3
70 70 60 NA 70 70 70 60 NA 70 70 70 60 NA 70 70 70 50 50 NA 65 70 70
70 70 52.5 NA 70 70 70 52.5 NA 70 70 70 52.5 NA 67.5 70 70 50 50 NA 65 70 70
9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 16 16 16 9.5 NA 9.5 9.5 9.5 12 12 NA 12 12 12
10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 16 16 16 10.5 NA 10.5 10.5 10.5 12 12 NA 12 12 12
11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 20 20 20 11.5 NA 11.5 11.5 11.5 14 14 NA 14 14 14
12.5 12.5 12.5 NA 12.5 12.5 12.5 12.5 NA 20 20 20 12.5 NA 12.5 12.5 12.5 14 14 NA 14 14 14
1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 1 NA 1 1 1
1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 0 0 NA 0 0 0
1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 0 0 NA 0 0 0
1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 1 NA 1 1 1
1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 0 0 NA 0 0 0
1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 0 0 NA 0 0 0
13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 16.25 19.5 20 12 12 NA 12 12 12
13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 16.25 19.5 20 12 12 NA 12 12 12
11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 14.375 17.25 20 8 8 NA 8 8 8
11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 14.375 17.25 20 9 9 NA 9 9 9
12 12 12 NA 12 12 12 12 NA 13.2 14.52 18.876 12 NA 15 20 20 11 11 NA 11 11 11
12 12 12 NA 12 12 12 12 NA 13.2 14.52 18.876 12 NA 15 20 20 10 10 NA 10 10 10
11 11 11 NA 11 11 11 11 NA 12.1 13.31 17.303 11 NA 16.5 20 20 11 11 NA 11 11 11
11 11 11 NA 11 11 11 11 NA 12.1 13.31 17.303 11 NA 16.5 20 20 9 9 NA 9 9 9
10 10 10 NA 10 10 10 10 NA 11 12.1 15.73 10 NA 20 20 18 6 6 NA 6 6 6
10 10 10 NA 10 10 10 10 NA 11 12.1 15.73 10 NA 20 20 18 5 5 NA 5 5 5
7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 11.25 20 20 7 7 NA 7 7 7
7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 4 4 NA 4 4 4
4 4 4 NA 4 4 4 4 NA 6 6 6 4 NA 4 4 4 7 7 NA 7 7 7
NA 16 5.5 16 16 NA 16 5.5 5.5 5.5 NA 5.5 5.5 5.5 5.5 NA 5.5 13 13 13 13 NA 13
NA 15 9 16 16 NA 16 9 9 9 NA 9 9 9 9 NA 9 10 10 10 10 NA 10
NA 14 7 16 16 NA 16 7 7 7 NA 7 7 7 7 NA 7 11 11 11 11 NA 11
NA 7.5 7.5 8 8 NA 8 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 6.25 6.25 6.25 6.25 NA 6.25
NA 11 7 9.6 9.6 NA 9.6 7 7 7 NA 7 7 7 7 NA 7 6 6 6 6 NA 6
NA 6 0 6.4 6.4 NA 6.4 0 0 0 NA 0 0 0 0 NA 0 4 4 4 4 NA 4
NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 10 10 10 10 NA 10

7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 7432938 3560369 3560369 3560369 3560369 3560369 3560369
9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 9945 6600 6600 6600 6600 6600 6600

67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 67.08554 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711
667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 667165.7 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9
578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 578030.5 819263.8 819263.8 819263.8 819263.8 578030.5 775301 775301 775301 775301 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1
1384409 1384409 1384409 1384409 1384409 1384409 1384409 1384409 2121144 2121144 2121144 2121144 1384409 2587148 2587148 2587148 2587148 1429638 1429638 1429638 1429638 1429638 1429638
17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 17725.62 19738.3 19738.3 19738.3 19738.3 17725.62 19324.27 19324.27 19324.27 19324.27 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91
23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 23470.78 28595.52 28595.52 28595.52 28595.52 23470.78 23959.33 23959.33 23959.33 23959.33 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55
58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 58.12273 82.37946 82.37946 82.37946 82.37946 58.12273 77.95887 77.95887 77.95887 77.95887 125.252 125.252 125.252 125.252 125.252 125.252
139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 139.2066 213.2875 213.2875 213.2875 213.2875 139.2066 260.1456 260.1456 260.1456 260.1456 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119

0 0 0 0 0 0 0 0 20 20 20 20 0 20 20 20 20 20 20 20 20 20 20
0 0 0 0 0 0 0 0 20 20 20 20 0 20 20 20 20 20 20 20 20 20 20
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X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4 X4

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle

MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29

FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV
C C C C C R1 R1 R1 R1 R1 R3 R3 R3 R3 R3 R4 R4 R4 R4 R4 H2 H2 H2
0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10

38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986
‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852
1.58 NA 1.58 1.58 1.58 1.58 NA 1.58 1.58 1.58 1.58 NA 1.58 1.58 1.58 1.58 NA 1.58 1.58 1.58 1.58 NA 1.58
30.5 NA 30.5 30.5 30.5 30.5 NA 30.5 30.5 30.5 30.5 NA 30.5 30.5 30.5 30.5 NA 30.5 30.5 30.5 30.5 NA 30.5
3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3
3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3
50 NA 65 70 70 50 NA 65 70 70 50 NA 65 70 70 50 NA 65 70 70 50 NA 65
50 NA 65 70 70 50 NA 65 70 70 50 NA 65 70 70 50 NA 65 70 70 50 NA 65
12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 18
12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 18
14 NA 14 14 14 14 NA 14 14 14 14 NA 14 14 14 14 NA 14 14 14 14 NA 20
14 NA 14 14 14 14 NA 14 14 14 14 NA 14 14 14 14 NA 14 14 14 14 NA 20
1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0
1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0
12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12
12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12
8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8
9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9
11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 12.1
10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 11
11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 12.1
9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9.9
6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6.6
5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5.5
7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7
4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4
7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 10.5
13 13 13 NA 13 13 17 17 NA 17 13 19 19 NA 19 13 19 19 NA 19 13 13 13
10 10 10 NA 10 10 18 18 NA 18 10 20 20 NA 20 10 20 20 NA 20 10 10 10
11 11 11 NA 11 11 15 15 NA 15 11 17 17 NA 17 11 17 17 NA 17 11 11 11
6.25 6.25 6.25 NA 6.25 6.25 6.5 6.5 NA 6.5 6.25 8.5 8.5 NA 8.5 6.25 8.5 8.5 NA 8.5 6.25 6.25 6.25
6 6 6 NA 6 6 6 6 NA 6 6 8 8 NA 8 6 8 8 NA 8 6 6 6
4 4 4 NA 4 4 5 5 NA 5 4 7 7 NA 7 4 7 7 NA 7 4 4 4
10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10

3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369 3560369
6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600 6600

15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711
102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9
826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 826663.1 916599.3 916599.3
1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1429638 1501710 1501710
11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 11962.91 15086.71 15086.71
16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16984.55 16923.86 16923.86
125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 125.252 138.8787 138.8787
216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 216.6119 227.5318 227.5318

20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 100 100
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X4 X4 X4 X4 X4 X4 X4 X5 X5 X5 X5 X5 X5 X5 X5 X5 X5 X5 X5 X5 X5 X5 X5

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Shelby 
Campus

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle

MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.29 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11

FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV
H2 H2 P P P P P Existing FWOP FWOP FWOP FWOP FWOP C C C C C R3 R3 R3 R3 R3
20 50 0 2 10 20 50 0 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50

38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.25986 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065
‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.5852 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185
1.58 1.58 1.58 NA 1.58 1.58 1.58 1.8 1.8 NA 1.8 1.8 1.8 1.8 NA 1.8 1.8 1.8 1.8 NA 1.8 1.8 1.8
30.5 30.5 30.5 NA 30.5 30.5 30.5 34 34 NA 34 34 34 34 NA 34 34 34 34 NA 34 34 34
3 3 3 NA 3 3 3 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2
3 3 3 NA 3 3 3 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2
70 70 50 NA 65 70 70 20 20 NA 35 50 70 20 NA 35 50 70 20 NA 35 50 70
70 70 50 NA 65 70 70 30 30 NA 45 60 70 30 NA 45 60 70 30 NA 45 60 70
18 18 12 NA 12 12 12 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8
18 18 12 NA 12 12 12 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5
20 20 14 NA 14 14 14 16 16 NA 16 16 16 16 NA 16 16 16 16 NA 16 16 16
20 20 14 NA 14 14 14 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4
1 1 1 NA 1.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1
0 0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
0 0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
1 1 1 NA 1.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
0 0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
0 0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
12 12 12 NA 15 18 20 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6
12 12 12 NA 15 18 20 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6
8 8 8 NA 10 12 20 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6
9 9 9 NA 11.25 13.5 20 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3

13.31 17.303 11 NA 13.75 19.25 20 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10
12.1 15.73 10 NA 12.5 17.5 20 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5
13.31 17.303 11 NA 16.5 20 20 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13
10.89 14.157 9 NA 13.5 20 20 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11
7.26 9.438 6 NA 20 20 18 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8
6.05 7.865 5 NA 20 20 18 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6
7 7 7 NA 10.5 20 20 16 16 NA 16 16 16 16 NA 16 16 16 16 NA 16 16 16
4 4 4 NA 4 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4

10.5 10.5 7 NA 7 7 7 16 16 NA 16 16 16 16 NA 16 16 16 16 NA 16 16 16
NA 13 13 13 13 NA 13 15 15 15 15 NA 15 15 15 15 NA 15 15 20 20 NA 20
NA 10 10 10 10 NA 10 14 14 14 14 NA 14 14 14 14 NA 14 14 20 20 NA 20
NA 11 11 11 11 NA 11 9 9 9 9 NA 9 9 9 9 NA 9 9 13 13 NA 13
NA 6.25 6.25 6.25 6.25 NA 6.25 6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 6.5 6.5 3 3 NA 3
NA 6 6 6 6 NA 6 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7
NA 4 4 4 4 NA 4 3 3 3 3 NA 3 3 3 3 NA 3 3 5 5 NA 5
NA 10 10 10 10 NA 10 10 10 10 10 NA 10 10 10 10 NA 10 10 3 3 NA 3

3560369 3560369 3560369 3560369 3560369 3560369 3560369 9694538 9694538 9694538 9694538 9694538 9694538 9694538 9694538 9694538 9694538 9694538 9694538 9694538 9694538 9694538 9694538
6600 6600 6600 6600 6600 6600 6600 14980 14980 14980 14980 14980 14980 14980 14980 14980 14980 14980 14980 14980 14980 14980 14980

15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 15.46711 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683
102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 102082.9 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1
916599.3 916599.3 826663.1 1045329 1045329 1045329 1045329 1629401 1629401 1629401 1629401 1629401 1629401 1629401 1629401 1629401 1629401 1629401 1629401 1629401 1629401 1629401 1629401
1501710 1501710 1429638 1615379 1615379 1615379 1615379 913972.5 913972.5 913972.5 913972.5 913972.5 913972.5 913972.5 913972.5 913972.5 913972.5 913972.5 913972.5 913972.5 913972.5 913972.5 913972.5
15086.71 15086.71 11962.91 15656.32 15656.32 15656.32 15656.32 27402.75 27402.75 27402.75 27402.75 27402.75 27402.75 27402.75 27402.75 27402.75 27402.75 27402.75 27402.75 27402.75 27402.75 27402.75 27402.75
16923.86 16923.86 16984.55 17351.54 17351.54 17351.54 17351.54 28239.91 28239.91 28239.91 28239.91 28239.91 28239.91 28239.91 28239.91 28239.91 28239.91 28239.91 28239.91 28239.91 28239.91 28239.91 28239.91
138.8787 138.8787 125.252 158.3832 158.3832 158.3832 158.3832 108.7717 108.7717 108.7717 108.7717 108.7717 108.7717 108.7717 108.7717 108.7717 108.7717 108.7717 108.7717 108.7717 108.7717 108.7717 108.7717
227.5318 227.5318 216.6119 244.7544 244.7544 244.7544 244.7544 61.01285 61.01285 61.01285 61.01285 61.01285 61.01285 61.01285 61.01285 61.01285 61.01285 61.01285 61.01285 61.01285 61.01285 61.01285 61.01285

20 20 20 100 100 100 100 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
100 100 20 100 100 100 100 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
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X5 X5 X5 X5 X5 X5 X5 X5 X5 X5 X8 X8 X8 X8 X8 X8 X8 X8 X8 X8 X8 X8 X8

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Oxmoor 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle South South South South South South South South South South South South South

MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11 MF.11
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
FV FV FV FV FV FV FV FV FV FV SM SM SM SM SM SM SM SM SM SM SM SM SM
H1 H1 H1 H1 H1 P P P P P Existing FWOP FWOP FWOP FWOP FWOP C C C C C R2 R2
0 2 10 20 50 0 2 10 20 50 0 0 2 10 20 50 0 2 10 20 50 0 2

38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.24065 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009
‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.6185 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612

1.8 NA 1.8 1.8 1.8 1.8 NA 1.8 1.8 1.8 3 3 NA 3 3 3 3 NA 3 3 3 3 NA
34 NA 34 34 34 34 NA 34 34 34 20.5 20.5 NA 20.5 20.5 20.5 20.5 NA 20.5 20.5 20.5 20.5 NA
2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 2.75 2.75 NA 2.75 2.75 2.75 2.75 NA 2.75 2.75 2.75 2.75 NA
2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 2.75 2.75 NA 2.75 2.75 2.75 2.75 NA 2.75 2.75 2.75 2.75 NA
20 NA 35 50 70 20 NA 35 50 70 75 75 NA 75 75 75 75 NA 75 75 75 75 NA
30 NA 45 60 70 30 NA 45 60 70 72.5 72.5 NA 72.5 72.5 72.5 72.5 NA 72.5 72.5 72.5 72.5 NA
8 NA 12 12 12 8 NA 8 8 8 15.5 15.5 NA 15.5 15.5 15.5 15.5 NA 15.5 15.5 15.5 15.5 NA
5 NA 7.5 7.5 7.5 5 NA 5 5 5 13 13 NA 13 13 13 13 NA 13 13 13 13 NA
16 NA 20 20 20 16 NA 16 16 16 16.5 16.5 NA 16.5 16.5 16.5 16.5 NA 16.5 16.5 16.5 16.5 NA
4 NA 20 20 20 4 NA 4 4 4 15.5 15.5 NA 15.5 15.5 15.5 15.5 NA 15.5 15.5 15.5 15.5 NA
1 NA 1 1 1 1 NA 1.5 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA
0 NA 0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA
0 NA 0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA
0 NA 0 0 0 0 NA 0.5 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA
0 NA 0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA
0 NA 0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA
6 NA 6 6 6 6 NA 7.5 9 20 16.5 16.5 NA 16.5 16.5 16.5 16.5 NA 16.5 16.5 16.5 16.5 NA
6 NA 6 6 6 6 NA 7.5 9 20 14.5 14.5 NA 14.5 14.5 14.5 14.5 NA 14.5 14.5 14.5 14.5 NA
6 NA 6 6 6 6 NA 7.5 9 20 14 14 NA 14 14 14 14 NA 14 14 14 14 NA
3 NA 3 3 3 3 NA 3.75 4.5 20 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA
10 NA 11 12.1 15.73 10 NA 12.5 17.5 20 12 12 NA 12 12 12 12 NA 12 12 12 12 NA
5 NA 5.5 6.05 7.865 5 NA 6.25 8.75 10 12 12 NA 12 12 12 12 NA 12 12 12 12 NA
13 NA 14.3 15.73 20 13 NA 19.5 20 20 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA
11 NA 12.1 13.31 17.303 11 NA 16.5 20 20 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA
8 NA 8.8 9.68 12.584 8 NA 20 20 18 11 11 NA 11 11 11 11 NA 11 11 11 11 NA
6 NA 6.6 7.26 9.438 6 NA 20 20 18 11 11 NA 11 11 11 11 NA 11 11 11 11 NA
16 NA 16 16 16 16 NA 20 20 20 14.5 14.5 NA 14.5 14.5 14.5 14.5 NA 14.5 14.5 14.5 14.5 NA
4 NA 4 4 4 4 NA 4 4 4 12 12 NA 12 12 12 12 NA 12 12 12 12 NA
16 NA 20 20 20 16 NA 16 16 16 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA
15 15 15 NA 15 15 15 15 NA 15 20 20 20 20 NA 20 20 20 20 NA 20 20 20
14 14 14 NA 14 14 14 14 NA 14 14 14 14 14 NA 14 14 14 14 NA 14 14 16
9 9 9 NA 9 9 9 9 NA 9 12.25 12.25 12.25 12.25 NA 12.25 12.25 12.25 12.25 NA 12.25 12.25 12.25
6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 6.5 9 9 9 9 NA 9 9 9 9 NA 9 9 11
7 7 7 NA 7 7 7 7 NA 7 6 6 6 6 NA 6 6 6 6 NA 6 6 10
3 3 3 NA 3 3 3 3 NA 3 5 5 5 5 NA 5 5 5 5 NA 5 5 7
10 10 10 NA 10 10 10 10 NA 10 10 10 10 10 NA 10 10 10 10 NA 10 10 10

9694538 9694538 9694538 9694538 9694538 9694538 9694538 9694538 9694538 9694538 5680621 5680621 5680621 5680621 5680621 5680621 5680621 5680621 5680621 5680621 5680621 5680621 5680621
14980 14980 14980 14980 14980 14980 14980 14980 14980 14980 14935 14935 14935 14935 14935 14935 14935 14935 14935 14935 14935 14935 14935
18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 18.0683 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163
270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 270663.1 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2
1629401 1629401 1629401 1629401 1629401 1629401 1996142 1996142 1996142 1996142 1880479 1880479 1880479 1880479 1880479 1880479 1880479 1880479 1880479 1880479 1880479 1880479 1880479
913972.5 913972.5 913972.5 913972.5 913972.5 913972.5 1465219 1465219 1465219 1465219 2103996 2103996 2103996 2103996 2103996 2103996 2103996 2103996 2103996 2103996 2103996 2103996 2103996
27402.75 27402.75 27402.75 27402.75 27402.75 27402.75 27796.1 27796.1 27796.1 27796.1 32871.1 32871.1 32871.1 32871.1 32871.1 32871.1 32871.1 32871.1 32871.1 32871.1 32871.1 32871.1 32871.1
28239.91 28239.91 28239.91 28239.91 28239.91 28239.91 27402.9 27402.9 27402.9 27402.9 33815.17 33815.17 33815.17 33815.17 33815.17 33815.17 33815.17 33815.17 33815.17 33815.17 33815.17 33815.17 33815.17
108.7717 108.7717 108.7717 108.7717 108.7717 108.7717 133.2538 133.2538 133.2538 133.2538 125.9109 125.9109 125.9109 125.9109 125.9109 125.9109 125.9109 125.9109 125.9109 125.9109 125.9109 125.9109 125.9109
61.01285 61.01285 61.01285 61.01285 61.01285 61.01285 97.8117 97.8117 97.8117 97.8117 140.8769 140.8769 140.8769 140.8769 140.8769 140.8769 140.8769 140.8769 140.8769 140.8769 140.8769 140.8769 140.8769

10 10 10 10 10 10 40 40 40 40 20 20 20 20 20 20 20 20 20 20 20 20 20
10 10 10 10 10 10 30 30 30 30 20 20 20 20 20 20 20 20 20 20 20 20 20
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X8 X8 X8 X8 X8 X8 X8 X8 X8 X8 X8 X8 X8 X9 X9 X9 X9 X9 X9 X9 X9 X9 X9
Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Houston 
Acre's 
Farm

Clark Park Clark Park Clark Park Clark Park Clark Park Clark Park Clark Park Clark Park Clark Park Clark Park

South South South South South South South South South South South South South South South South South South South South South South South
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.38/SF.4

1
SF.20 SF.20 SF.20 SF.20 SF.20 SF.20 SF.20 SF.20 SF.20 SF.20

SM SM SM SM SM SM SM SM SM SM SM SM SM LM LM LM LM LM LM LM LM LM LM
R2 R2 R2 R4 R4 R4 R4 R4 P P P P P Existing FWOP FWOP FWOP FWOP FWOP C C C C
10 20 50 0 2 10 20 50 0 2 10 20 50 0 0 2 10 20 50 0 2 10 20

38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21009 38.21545 38.21545 38.21545 38.21545 38.21545 38.21545 38.21545 38.21545 38.21545 38.21545
‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.612 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265

3 3 3 3 NA 3 3 3 3 NA 3 3 3 3.5 3.5 NA 3.5 3.5 3.5 3.5 NA 3.5 3.5
20.5 20.5 20.5 20.5 NA 20.5 20.5 20.5 20.5 NA 20.5 20.5 20.5 13 13 NA 13 13 13 13 NA 13 13
2.75 2.75 2.75 2.75 NA 2.75 2.75 2.75 2.75 NA 2.75 2.75 2.75 6 6 NA 6 6 6 6 NA 6 6
2.75 2.75 2.75 2.75 NA 2.75 2.75 2.75 2.75 NA 2.75 2.75 2.75 6 6 NA 6 6 6 6 NA 6 6
75 75 75 75 NA 75 75 75 75 NA 75 75 75 60 60 NA 70 70 70 60 NA 70 70
72.5 72.5 72.5 72.5 NA 72.5 72.5 72.5 72.5 NA 72.5 72.5 72.5 60 60 NA 70 70 70 60 NA 70 70
15.5 15.5 15.5 15.5 NA 15.5 15.5 15.5 15.5 NA 15.5 15.5 15.5 11 11 NA 11 11 11 11 NA 11 11
13 13 13 13 NA 13 13 13 13 NA 13 13 13 11 11 NA 11 11 11 11 NA 11 11
16.5 16.5 16.5 16.5 NA 16.5 16.5 16.5 16.5 NA 16.5 16.5 16.5 13 13 NA 13 13 13 13 NA 13 13
15.5 15.5 15.5 15.5 NA 15.5 15.5 15.5 15.5 NA 15.5 15.5 15.5 13 13 NA 13 13 13 13 NA 13 13
2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 2 NA 2 2 2 2 NA 2 2
1 1 1 1 NA 1 1 1 1 NA 1.5 2 2 1 1 NA 1 1 2 1 NA 1 1
1 1 1 1 NA 1 1 1 1 NA 1.5 2 2 1 1 NA 1 1 2 1 NA 1 1
2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 2 NA 2 2 2 2 NA 2 2
1 1 1 1 NA 1 1 1 1 NA 1.5 2 2 1 1 NA 1 1 2 1 NA 1 1
1 1 1 1 NA 1 1 1 1 NA 1.5 2 2 1 1 NA 1 1 2 1 NA 1 1

16.5 16.5 16.5 16.5 NA 16.5 16.5 16.5 16.5 NA 20 20 20 11 11 NA 11 11 11 11 NA 11 11
14.5 14.5 14.5 14.5 NA 14.5 14.5 14.5 14.5 NA 18.125 20 20 11 11 NA 11 11 11 11 NA 11 11
14 14 14 14 NA 14 14 14 14 NA 17.5 20 20 7 7 NA 7 7 7 7 NA 7 7
11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 14.375 17.25 20 7 7 NA 7 7 7 7 NA 7 7
12 12 12 12 NA 12 12 12 12 NA 15 20 20 13 13 NA 12 11 9 13 NA 12 11
12 12 12 12 NA 12 12 12 12 NA 15 20 20 13 13 NA 13 11 8 13 NA 13 11
9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 14.25 20 20 18 18 NA 18 18 18 18 NA 18 18
9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 14.25 20 20 18 18 NA 18 18 18 18 NA 18 18
11 11 11 11 NA 11 11 11 11 NA 20 20 18 15 15 NA 15 15 15 15 NA 15 15
11 11 11 11 NA 11 11 11 11 NA 20 20 18 15 15 NA 15 15 15 15 NA 15 15
14.5 14.5 14.5 14.5 NA 14.5 14.5 14.5 14.5 NA 20 20 20 18 18 NA 18 18 18 18 NA 18 18
12 12 12 12 NA 12 12 12 12 NA 12 12 12 13 13 NA 12 11 9 13 NA 12 11
11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 5 5 NA 4 3 1 5 NA 4 3
20 NA 20 20 20 20 NA 20 20 20 20 NA 20 14 14 14 14 NA 14 14 14 14 NA
16 NA 16 14 16 16 NA 16 14 14 14 NA 14 11 11 11 11 NA 11 11 11 11 NA

12.25 NA 12.25 12.25 16 16 NA 16 12.25 12.25 12.25 NA 12.25 11 11 11 11 NA 11 11 11 11 NA
11 NA 11 9 9 9 NA 9 9 9 9 NA 9 6 6 5 4 NA 1 6 5 4 NA
10 NA 10 6 10 10 NA 10 6 6 6 NA 6 4 4 4 4 NA 4 4 4 4 NA
7 NA 7 5 7 7 NA 7 5 5 5 NA 5 3 3 3 3 NA 3 3 3 3 NA
10 NA 10 10 10 10 NA 10 10 10 10 NA 10 8 8 8 8 NA 8 8 8 8 NA

5680621 5680621 5680621 5680621 5680621 5680621 5680621 5680621 5680621 5680621 5680621 5680621 5680621 1598978 1598978 1598978 1598978 1598978 1598978 1598978 1598978 1598978 1598978
14935 14935 14935 14935 14935 14935 14935 14935 14935 14935 14935 14935 14935 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655

11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 11.51163 8.992865 8.992865 8.992865 8.992865 8.992865 8.992865 8.992865 8.992865 8.992865 8.992865
171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 171926.2 14883.19 14883.19 14883.19 14883.19 14883.19 14883.19 14883.19 14883.19 14883.19 14883.19
1880479 1880479 1880479 1880479 1880479 1880479 1880479 1880479 1880479 2106202 2106202 2106202 2106202 342978.7 342978.7 342978.7 342978.7 342978.7 342978.7 342978.7 342978.7 342978.7 342978.7
2103996 2103996 2103996 2103996 2103996 2103996 2103996 2103996 2103996 2555458 2555458 2555458 2555458 100039.1 100039.1 100039.1 100039.1 100039.1 100039.1 100039.1 100039.1 100039.1 100039.1
32871.1 32871.1 32871.1 32871.1 32871.1 32871.1 32871.1 32871.1 32871.1 35347.33 35347.33 35347.33 35347.33 4348.67 4348.67 4348.67 4348.67 4348.67 4348.67 4348.67 4348.67 4348.67 4348.67
33815.17 33815.17 33815.17 33815.17 33815.17 33815.17 33815.17 33815.17 33815.17 37116.09 37116.09 37116.09 37116.09 2640.765 2640.765 2640.765 2640.765 2640.765 2640.765 2640.765 2640.765 2640.765 2640.765
125.9109 125.9109 125.9109 125.9109 125.9109 125.9109 125.9109 125.9109 125.9109 141.0246 141.0246 141.0246 141.0246 207.2379 207.2379 207.2379 207.2379 207.2379 207.2379 207.2379 207.2379 207.2379 207.2379
140.8769 140.8769 140.8769 140.8769 140.8769 140.8769 140.8769 140.8769 140.8769 171.1053 171.1053 171.1053 171.1053 60.44657 60.44657 60.44657 60.44657 60.44657 60.44657 60.44657 60.44657 60.44657 60.44657

20 20 20 20 20 20 20 20 20 50 50 50 50 50 50 50 50 50 50 50 50 50 50
20 20 20 20 20 20 20 20 20 50 50 50 50 30 30 30 30 30 30 30 30 30 30
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X9 X9 X9 X9 X9 X9 X9 X9 X9 X9 X9 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10

Clark Park Clark Park Clark Park Clark Park Clark Park Clark Park Clark Park Clark Park Clark Park Clark Park Clark Park
Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

South South South South South South South South South South South South South South South South South South South South South South South

SF.20 SF.20 SF.20 SF.20 SF.20 SF.20 SF.20 SF.20 SF.20 SF.20 SF.20 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22

LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM
C R2 R2 R2 R2 R2 P P P P P Existing FWOP FWOP FWOP FWOP FWOP C C C C C R1
50 0 2 10 20 50 0 2 10 20 50 0 0 2 10 20 50 0 2 10 20 50 0

38.21545 38.21545 38.21545 38.21545 38.21545 38.21545 38.21545 38.21545 38.21545 38.21545 38.21545 38.20838 8:G49.2083 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838
‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7265 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007

3.5 3.5 NA 3.5 3.5 3.5 3.5 NA 3.5 3.5 3.5 10 10 NA 10 10 10 10 NA 10 10 10 10
13 13 NA 13 13 13 13 NA 13 13 13 39 39 NA 39 39 39 39 NA 39 39 39 39
6 6 NA 6 6 6 6 NA 6 6 6 10 10 NA 10 10 10 10 NA 10 10 10 10
6 6 NA 6 6 6 6 NA 6 6 6 15 15 NA 15 15 15 15 NA 15 15 15 15
70 60 NA 60 65 65 60 NA 60 70 70 100 100 NA 100 100 100 100 NA 100 100 100 100
70 60 NA 65 70 65 60 NA 65 70 65 100 100 NA 100 100 100 100 NA 100 100 100 100
11 11 NA 13 14 16 11 NA 13 16 18 11 11 NA 11 11 11 11 NA 11 11 11 11
11 11 NA 13 14 16 11 NA 13 16 18 15 15 NA 15 15 15 15 NA 15 15 15 15
13 13 NA 15 16 18 13 NA 15 17 19 5 5 NA 5 5 5 5 NA 5 5 5 5
13 13 NA 15 16 18 13 NA 15 17 19 11 11 NA 11 11 11 11 NA 11 11 11 11
2 2 NA 2 2 2 2 NA 2 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1
2 1 NA 1 1 1 1 NA 1 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1
2 1 NA 1 1 1 1 NA 1 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1
2 2 NA 2 2 2 2 NA 2 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1
2 1 NA 1 1 1 1 NA 1 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1
2 1 NA 1 1 1 1 NA 1 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1
11 11 NA 11 11 11 11 NA 13 15 17 18 18 NA 18 18 18 18 NA 18 18 18 18
11 11 NA 11 11 11 11 NA 13 15 17 18 18 NA 18 18 18 18 NA 18 18 18 18
7 7 NA 7 7 7 7 NA 9 11 13 13 13 NA 13 13 13 13 NA 13 13 13 13
7 7 NA 7 7 7 7 NA 9 11 13 13 13 NA 13 13 13 13 NA 13 13 13 13
9 13 NA 13 13 13 13 NA 15 17 19 10 10 NA 10 10 10 10 NA 10 10 10 10
8 13 NA 13 13 13 13 NA 15 17 19 10 10 NA 10 10 10 10 NA 10 10 10 10
18 18 NA 18 18 18 18 NA 19 20 20 10 10 NA 10 10 10 10 NA 10 10 10 10
18 18 NA 18 18 18 18 NA 19 20 20 10 10 NA 10 10 10 10 NA 10 10 10 10
15 15 NA 15 15 15 15 NA 17 19 20 8 8 NA 8 8 8 8 NA 8 8 8 8
15 15 NA 15 15 15 15 NA 17 19 20 9 9 NA 9 9 9 9 NA 9 9 9 9
18 18 NA 18 18 18 18 NA 19 20 20 14 14 NA 14 14 14 14 NA 14 14 14 14
9 13 NA 13 13 13 13 NA 15 17 19 11 11 NA 11 11 11 11 NA 11 11 11 11
1 5 NA 5 5 5 5 NA 7 9 11 6 6 NA 6 6 6 6 NA 6 6 6 6
14 14 17 19 NA 19 14 14 14 NA 14 13 13 13 13 NA 13 13 13 13 NA 13 13
11 11 15 16 NA 16 11 12 13 NA 15 9 9 9 9 NA 9 9 9 9 NA 9 9
11 11 13 15 NA 15 11 11 12 NA 12 9 9 9 9 NA 9 9 9 9 NA 9 9
1 6 7 9 NA 9 6 6 9 NA 9 9 9 9 9 NA 9 9 9 9 NA 9 9
4 4 7 7 NA 7 4 4 4 NA 5 10 10 10 10 NA 10 10 10 10 NA 10 10
3 3 6 8 NA 8 3 3 3 NA 4 5.5 5.5 5.5 5.5 NA 5.5 5.5 5.5 5.5 NA 5.5 5.5
8 8 8 8 NA 8 8 8 8 NA 8 4 4 4 4 NA 4 4 4 4 NA 4 4

1598978 1598978 1598978 1598978 1598978 1598978 1598978 1598978 1598978 1598978 1598978 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381
1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350

8.992865 8.992865 8.992865 8.992865 8.992865 8.992865 8.992865 8.992865 8.992865 8.992865 8.992865 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825
14883.19 14883.19 14883.19 14883.19 14883.19 14883.19 14883.19 14883.19 14883.19 14883.19 14883.19 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7
342978.7 342978.7 342978.7 342978.7 342978.7 342978.7 342978.7 535234.6 535234.6 535234.6 535234.6 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7
100039.1 100039.1 100039.1 100039.1 100039.1 100039.1 100039.1 710092.6 710092.6 710092.6 710092.6 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9
4348.67 4348.67 4348.67 4348.67 4348.67 4348.67 4348.67 5101.27 5101.27 5101.27 5101.27 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829
2640.765 2640.765 2640.765 2640.765 2640.765 2640.765 2640.765 5096.508 5096.508 5096.508 5096.508 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54
207.2379 207.2379 207.2379 207.2379 207.2379 207.2379 207.2379 323.4046 323.4046 323.4046 323.4046 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013
60.44657 60.44657 60.44657 60.44657 60.44657 60.44657 60.44657 429.059 429.059 429.059 429.059 118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706

50 50 50 50 50 50 50 200 200 200 200 15 15 15 15 15 15 15 15 15 15 15 15
30 30 30 30 30 30 30 70 70 70 70 15 15 15 15 15 15 15 15 15 15 15 15
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X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10 X10
Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

South South South South South South South South South South South South South South South South South South South South South South South

SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 SF.22

LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM
R1 R1 R1 R1 R2 R2 R2 R2 R2 R4 R4 R4 R4 R4 H2 H2 H2 H2 H2 H3 H3 H3 H3
2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20

38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.20838
‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007

NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10
NA 39 39 39 39 NA 39 39 39 39 NA 39 39 39 39 NA 39 39 39 39 NA 39 39
NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10
NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15
NA 100 100 100 100 NA 100 100 100 100 NA 100 100 100 100 NA 100 100 100 100 NA 100 100
NA 100 100 100 100 NA 100 100 100 100 NA 100 100 100 100 NA 100 100 100 100 NA 100 100
NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 16.5 16.5 16.5 11 NA 16.5 16.5
NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 15 NA 20 20 20 15 NA 20 20
NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 20 20 20 5 NA 20 20
NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 20 20 20 11 NA 20 20
NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1
NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1
NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1
NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1
NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1
NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1
NA 18 18 18 18 NA 18 18 18 18 NA 18 18 18 18 NA 18 18 18 18 NA 18 18
NA 18 18 18 18 NA 18 18 18 18 NA 18 18 18 18 NA 18 18 18 18 NA 18 18
NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13
NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13
NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 11 12.1 15.73 10 NA 11 12.1
NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 11 12.1 15.73 10 NA 11 12.1
NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 11 12.1 15.73 10 NA 11 12.1
NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 11 12.1 15.73 10 NA 11 12.1
NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8.8 9.68 12.58 8 NA 8.8 9.68
NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9.9 10.89 14.16 9 NA 9.9 10.89
NA 14 14 14 14 NA 14 14 14 14 NA 14 14 14 14 NA 14 14 14 14 NA 14 14
NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11
NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 9 9 9 6 NA 9 9
18 18 NA 18 13 20 20 NA 20 13 16 16 NA 16 13 13 13 NA 13 13 13 13 NA
14 14 NA 14 9 17 17 NA 17 9 16 16 NA 16 9 9 9 NA 9 9 9 9 NA
12 12 NA 12 9 14 14 NA 14 9 16 16 NA 16 9 9 9 NA 9 9 9 9 NA
9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA
11 11 NA 11 10 11 11 NA 11 10 9.6 9.6 NA 9.6 10 10 10 NA 10 10 10 10 NA
7 7 NA 7 5.5 7 7 NA 7 5.5 6 6 NA 6 5.5 5.5 5.5 NA 5.5 5.5 5.5 5.5 NA
4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA

3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381 3452381
5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350 5350

24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 24.93825
133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 133419.7
176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 176657.7 220423.1 220423.1 220423.1 220423.1 176657.7 176657.7 176657.7 176657.7
635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 635076.9 677599.8 677599.8 677599.8 677599.8 635076.9 688224.7 688224.7 688224.7
7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 7454.829 8367.561 8367.561 8367.561 8367.561 7454.829 7454.829 7454.829 7454.829
15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 15394.54 14298.14 14298.14 14298.14 14298.14 15394.54 16432.77 16432.77 16432.77
33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 33.02013 41.20058 41.20058 41.20058 41.20058 33.02013 33.02013 33.02013 33.02013
118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706 118.706 126.6542 126.6542 126.6542 126.6542 118.706 128.6401 128.6401 128.6401

15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
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X10 X10 X10 X10 X10 X10 X11 X11 X11 X11 X11 X11 X11 X11 X11 X11 X11 X11 X11 X11 X11 X11 X11
Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Alpaca 
Farm / 
Zoo

Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate

South South South South South South Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy

SF.22 SF.22 SF.22 SF.22 SF.22 SF.22 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14

LM LM LM LM LM LM DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR
H3 P P P P P Existing FWOP FWOP FWOP FWOP FWOP R1 R1 R1 R1 R1 R2 R2 R2 R2 R2 H2
50 0 2 10 20 50 0 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0

38.20838 38.20838 38.20838 38.20838 38.20838 38.20838 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748
‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.7007 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922

10 10 NA 10 10 10 3.5 3.5 NA 3.5 3.5 3.5 3.5 NA 3.5 3.5 3.5 3.5 NA 3.5 3.5 3.5 3.5
39 39 NA 39 39 39 22 22 NA 22 22 22 22 NA 22 22 22 22 NA 22 22 22 22
10 10 NA 10 10 10 5.5 5.5 NA 5.5 5.5 5.5 5.5 NA 5.5 5.5 5.5 5.5 NA 5.5 5.5 5.5 5.5
15 15 NA 15 15 15 5.5 5.5 NA 5.5 5.5 5.5 5.5 NA 5.5 5.5 5.5 5.5 NA 5.5 5.5 5.5 5.5
100 100 NA 100 100 100 40 40 NA 55 70 70 40 NA 40 40 40 40 NA 40 40 40 40
100 100 NA 100 100 100 40 40 NA 40 40 40 40 NA 40 40 40 40 NA 40 40 40 40
16.5 11 NA 11 11 11 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13
20 15 NA 15 15 15 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9
20 5 NA 5 5 5 15 15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 15
20 11 NA 11 11 11 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7
1 1 NA 1.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
1 1 NA 1.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0
1 1 NA 1.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0
1 1 NA 1.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
1 1 NA 1.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
1 1 NA 1.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
18 18 NA 20 20 20 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11
18 18 NA 20 20 20 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11
13 13 NA 16.25 20 20 15 15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 15
13 13 NA 16.25 20 20 15 15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 15

15.73 10 NA 12.5 17.5 20 16 16 NA 16 16 16 16 NA 16 16 16 16 NA 16 16 16 16
15.73 10 NA 12.5 17.5 20 16 16 NA 16 16 16 16 NA 16 16 16 16 NA 16 16 16 16
15.73 10 NA 20 20 18 14 14 NA 14 14 14 14 NA 14 14 14 14 NA 14 14 14 14
15.73 10 NA 20 20 18 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12
12.58 8 NA 20 20 18 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13
14.16 9 NA 20 20 18 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13
14 14 NA 20 20 20 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10
11 11 NA 20 20 20 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13
9 6 NA 18 18 18 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
13 13 13 13 NA 13 5.5 5.5 5.5 5.5 NA 5.5 5.5 19 19 NA 19 5.5 19 19 NA 19 5.5
9 9 9 9 NA 9 4 4 4 4 NA 4 4 10 10 NA 10 4 10 10 NA 10 4
9 9 9 9 NA 9 4 4 4 4 NA 4 4 10 10 NA 10 4 10 10 NA 10 4
9 9 9 9 NA 9 5.5 5.5 5.5 5.5 NA 5.5 5.5 5.5 5.5 NA 5.5 5.5 7.5 7.5 NA 7.5 5.5
10 10 10 10 NA 10 2 2 2 2 NA 2 2 9 9 NA 9 2 9 9 NA 9 2
5.5 5.5 5.5 5.5 NA 5.5 0 0 0 0 NA 0 0 5 5 NA 5 0 5 5 NA 5 0
4 4 4 4 NA 4 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6

3452381 3452381 3452381 3452381 3452381 3452381 4295026 4295026 4295026 4295026 4295026 4295026 4295026 4295026 4295026 4295026 4295026 4295026 4295026 4295026 4295026 4295026 4295026
5350 5350 5350 5350 5350 5350 16205 16205 16205 16205 16205 16205 16205 16205 16205 16205 16205 16205 16205 16205 16205 16205 16205

24.93825 24.93825 24.93825 24.93825 24.93825 24.93825 14.479 14.479 14.479 14.479 14.479 14.479 14.479 14.479 14.479 14.479 14.479 14.479 14.479 14.479 14.479 14.479 14.479
133419.7 133419.7 133419.7 133419.7 133419.7 133419.7 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1
176657.7 176657.7 1847492 1847492 1847492 1847492 1307096 1307096 1307096 1307096 1307096 1307096 1307096 1307096 1307096 1307096 1307096 1307096 1307096 1307096 1307096 1307096 1307096
688224.7 635076.9 1273281 1273281 1273281 1273281 1242605 1242605 1242605 1242605 1242605 1242605 1242605 1242605 1242605 1242605 1242605 1242605 1242605 1242605 1242605 1242605 1242605
7454.829 7454.829 18186.57 18186.57 18186.57 18186.57 32502.63 32502.63 32502.63 32502.63 32502.63 32502.63 32502.63 32502.63 32502.63 32502.63 32502.63 32502.63 32502.63 32502.63 32502.63 32502.63 32502.63
16432.77 15394.54 14532.88 14532.88 14532.88 14532.88 32256.62 32256.62 32256.62 32256.62 32256.62 32256.62 32256.62 32256.62 32256.62 32256.62 32256.62 32256.62 32256.62 32256.62 32256.62 32256.62 32256.62
33.02013 33.02013 345.3255 345.3255 345.3255 345.3255 80.66005 80.66005 80.66005 80.66005 80.66005 80.66005 80.66005 80.66005 80.66005 80.66005 80.66005 80.66005 80.66005 80.66005 80.66005 80.66005 80.66005
128.6401 118.706 237.9965 237.9965 237.9965 237.9965 76.68037 76.68037 76.68037 76.68037 76.68037 76.68037 76.68037 76.68037 76.68037 76.68037 76.68037 76.68037 76.68037 76.68037 76.68037 76.68037 76.68037

15 15 40 40 40 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 15 60 60 60 60 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
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X11 X11 X11 X11 X11 X11 X11 X11 X11

Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate Collegiate

Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy

MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14 MU.14

DR DR DR DR DR DR DR DR DR
H2 H2 H2 H2 P P P P P
2 10 20 50 0 2 10 20 50

38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748 38.27748
‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922 ‐85.6922

NA 3.5 3.5 3.5 3.5 NA 3.5 3.5 3.5
NA 22 22 22 22 NA 22 22 22
NA 5.5 5.5 5.5 5.5 NA 5.5 5.5 5.5
NA 5.5 5.5 5.5 5.5 NA 5.5 5.5 5.5
NA 55 70 70 40 NA 55 70 70
NA 55 70 70 40 NA 55 70 70
NA 13 13 13 13 NA 13 13 13
NA 9 9 9 9 NA 9 9 9
NA 20 20 20 15 NA 15 15 15
NA 20 20 20 7 NA 7 7 7
NA 1 1 1 1 NA 1 1 1
NA 0 0 0 0 NA 0 0 0
NA 0 0 0 0 NA 0 0 0
NA 1 1 1 1 NA 1 1 1
NA 1 1 1 1 NA 1 1 1
NA 1 1 1 1 NA 1 1 1
NA 11 11 11 11 NA 13.75 16.5 20
NA 11 11 11 11 NA 13.75 16.5 20
NA 15 15 15 15 NA 18.75 20 20
NA 15 15 15 15 NA 18.75 20 20
NA 17.6 19.36 20 16 NA 20 20 20
NA 17.6 19.36 20 16 NA 20 20 20
NA 15.4 16.94 20 14 NA 20 20 20
NA 13.2 14.52 18.876 12 NA 18 20 20
NA 14.3 15.73 20 13 NA 20 20 18
NA 14.3 15.73 20 13 NA 20 20 18
NA 10 10 10 10 NA 15 20 20
NA 13 13 13 13 NA 13 13 13
NA 1.5 1.5 1.5 1 NA 1 1 1
5.5 5.5 NA 5.5 5.5 5.5 5.5 NA 5.5
4 4 NA 4 4 4 4 NA 4
4 4 NA 4 4 4 4 NA 4
5.5 5.5 NA 5.5 5.5 5.5 5.5 NA 5.5
2 2 NA 2 2 2 2 NA 2
0 0 NA 0 0 0 0 NA 0
6 6 NA 6 6 6 6 NA 6

4295026 4295026 4295026 4295026 4295026 4295026 4295026 4295026 4295026
16205 16205 16205 16205 16205 16205 16205 16205 16205
14.479 14.479 14.479 14.479 14.479 14.479 14.479 14.479 14.479

234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1 234632.1
1308895 1308895 1308895 1308895 1307096 2317651 2317651 2317651 2317651
1287154 1287154 1287154 1287154 1242605 1690492 1690492 1690492 1690492
32540.71 32540.71 32540.71 32540.71 32502.63 34886.78 34886.78 34886.78 34886.78
32816.75 32816.75 32816.75 32816.75 32256.62 33680.34 33680.34 33680.34 33680.34
80.77105 80.77105 80.77105 80.77105 80.66005 143.0207 143.0207 143.0207 143.0207
79.42944 79.42944 79.42944 79.42944 76.68037 104.3192 104.3192 104.3192 104.3192

0 0 0 0 0 20 20 20 20
10 10 10 10 10 60 60 60 60
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Rest_Num X29 X29 X29 X29 X29 X29 X29 X29 X29 X29 X29 X29 X29 X29 X29 X29 X29 X29 X29 X29 X29

Rest_Name

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Eastern / 
Creason 
Connector

Fork South South South South South South South South South South South South South South South South South South South South South

Assessment_Points

SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B

Assessors LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM
Rest_Alt Existing FWOP FWOP FWOP FWOP FWOP C C C C C R1 R1 R1 R1 R1 R2 R2 R2 R2 R2
Time 0 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50
Latitude 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872
Longitude ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213
Bankfull_Depth_ft 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4
Bankfull_Width_ft 20 20 NA 20 20 20 20 NA 20 20 20 20 NA 20 20 20 20 NA 20 20 20
Bank_Height_Left_ft 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4
Bank_Height_Right_ft 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4
Canopy_Height_25_Left_ft 50 50 NA 65 80 80 50 NA 65 80 80 50 NA 65 80 80 50 NA 65 80 80
Canopy_Height_25_Right_ft 80 80 NA 80 80 80 80 NA 80 80 80 80 NA 80 80 80 80 NA 80 80 80
Buffer_Development_Left 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11
Buffer_Development_Right 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11
Buffer_Flowpaths_Left 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8
Buffer_Flowpaths_Right 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12
Overstory_Left 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2
Midstory_Left 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1
WoodyShrubs_Left 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
Overstory_Right 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2
Midstory_Right 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1
WoodyShrubs_Right 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
Snags_Left 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13
Snags_Right 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13
Deadfall_Left 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13
Deadfall_Right 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13
Detritus_Left 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3
Detritus_Right 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3
Herbaceous_Left 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3
Herbaceous_Right 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8
Invasive_Dominance_Left 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8
Invasive_Dominance_Right 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8
Stream_Canopy_Cover 14 14 NA 14 14 14 14 NA 14 14 14 14 NA 14 14 14 14 NA 14 14 14
OM_Retention 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13
Embeddedness 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10
Substrate 19 19 19 19 NA 19 19 19 19 NA 19 19 20 20 NA 20 19 20 20 NA 20
Instream_Cover 16 16 16 16 NA 16 16 16 16 NA 16 16 18 18 NA 18 16 20 20 NA 20
Channel_Morphology 12 12 12 12 NA 12 12 12 12 NA 12 12 14 14 NA 14 12 15 15 NA 15
Bank_Erosion_Riparian_Total 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5
Pool_Current 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 12 12 NA 12
Riffle_Run 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8
Gradient 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6
Total_Site_Area_ft2 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276
Channel_Length_ft 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040
Channel_Width_ft 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092
Channel_Area_ft2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2
Riparian_Area_Left_ft2 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439
Riparian_Area_Right_ft2 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652
Riparian_Perimeter_Left_ft 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16
Riparian_Perimeter_Right_ft 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56
Buffer_Width_Mean_Left_ft 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548
Buffer_Width_Mean_Right_ft 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269
Buffer_Width_Min_Left_ft 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Buffer_Width_Min_Right_ft 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
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South South South South South South South South South South South South South South South South South South South South South South South South South

SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.19B SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21

LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM SM SM SM SM SM SM SM SM SM SM
R3 R3 R3 R3 R3 R4 R4 R4 R4 R4 P P P P P Existing FWOP FWOP FWOP FWOP FWOP C C C C
0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 0 2 10 20 50 0 2 10 20

38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21872 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452
‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7213 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102

4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 7 7 NA 7 7 7 7 NA 7 7
20 NA 20 20 20 20 NA 20 20 20 20 NA 20 20 20 37 37 NA 37 37 37 37 NA 37 37
4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 20 20 NA 20 20 20 20 NA 20 20
4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 20 20 NA 20 20 20 20 NA 20 20
50 NA 65 80 80 50 NA 65 80 80 50 NA 65 80 80 80 80 NA 80 80 80 80 NA 80 80
80 NA 80 80 80 80 NA 80 80 80 80 NA 80 80 80 80 80 NA 80 80 80 80 NA 80 80
11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 13 13 NA 13 13 13 13 NA 13 13
11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 8 8 NA 8 8 8 8 NA 8 8
8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 3 3 NA 3 3 3 3 NA 3 3
12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 11 11 NA 11 11 11 11 NA 11 11
2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 2 NA 2 2 2 2 NA 2 2
1 NA 1 1 1 1 NA 1 1 1 1 NA 1.5 2 2 2 2 NA 2 2 2 2 NA 2 2
0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1 1 NA 1 1
2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 0 0 NA 0 0 0 0 NA 0 0
1 NA 1 1 1 1 NA 1 1 1 1 NA 1.5 2 2 0 0 NA 0 0 0 0 NA 0 0
0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0
13 NA 13 13 13 13 NA 13 13 13 13 NA 16.25 20 20 12 12 NA 12 12 12 12 NA 12 12
13 NA 13 13 13 13 NA 13 13 13 13 NA 16.25 20 20 15 15 NA 15 15 15 15 NA 15 15
13 NA 13 13 13 13 NA 13 13 13 13 NA 16.25 19.5 20 6 6 NA 6 6 6 6 NA 6 6
13 NA 13 13 13 13 NA 13 13 13 13 NA 16.25 19.2 20 3 3 NA 3 3 3 3 NA 3 3
3 NA 3 3 3 3 NA 3 3 3 3 NA 3.75 5.25 6 13 13 NA 13 13 13 13 NA 13 13
3 NA 3 3 3 3 NA 3 3 3 3 NA 3.75 5.25 6 3 3 NA 3 3 3 3 NA 3 3
3 NA 3 3 3 3 NA 3 3 3 3 NA 20 20 18 13 13 NA 13 13 13 13 NA 13 13
8 NA 8 8 8 8 NA 8 8 8 8 NA 20 20 18 3 3 NA 3 3 3 3 NA 3 3
8 NA 8 8 8 8 NA 8 8 8 8 NA 20 20 18 13 13 NA 13 13 13 13 NA 13 13
8 NA 8 8 8 8 NA 8 8 8 8 NA 20 20 18 8 8 NA 8 8 8 8 NA 8 8
14 NA 14 14 14 14 NA 14 14 14 14 NA 20 20 20 10 10 NA 10 10 10 10 NA 10 10
13 NA 13 13 13 13 NA 13 13 13 13 NA 20 20 20 13 13 NA 13 13 13 13 NA 13 13
10 NA 10 10 10 10 NA 10 10 10 10 NA 18 18 18 8 8 NA 8 8 8 8 NA 8 8
19 19 20 NA 20 19 19 19 NA 19 19 19 19 NA 19 19 19 19 19 NA 19 19 19 19 NA
16 18 20 NA 20 16 16 16 NA 16 16 16 16 NA 16 8 8 8 8 NA 8 8 8 8 NA
12 14 15 NA 15 12 16 16 NA 16 12 12 12 NA 12 14.5 14.5 14.5 14.5 NA 14.5 14.5 14.5 14.5 NA
9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 8.5 8.5 8.5 8.5 NA 8.5 8.5 8.5 8.5 NA
11 12 12 NA 12 11 11 11 NA 11 11 11 11 NA 11 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA
8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 5 5 5 5 NA 5 5 5 5 NA
6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 10 10 10 10 NA 10 10 10 10 NA

4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 4258276 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708
9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 9040 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705

26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 26.57092 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981
240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 240201.2 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8
1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 1705439 2109510 2109510 2109510 2109510 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496
1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1154652 1890608 1890608 1890608 1890608 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8
22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22562.16 22611.92 22611.92 22611.92 22611.92 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11
20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20828.56 20620.36 20620.36 20620.36 20620.36 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5
188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 188.6548 233.3529 233.3529 233.3529 233.3529 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323
127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 127.7269 209.1381 209.1381 209.1381 209.1381 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754

30 30 30 30 30 30 30 30 30 30 30 40 40 40 40 25 25 25 25 25 25 25 25 25 25
30 30 30 30 30 30 30 30 30 30 30 35 35 35 35 25 25 25 25 25 25 25 25 25 25
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South South South South South South South South South South South South South South South South South South South South South South South South South

SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.21

SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM
C R1 R1 R1 R1 R1 R2 R2 R2 R2 R2 R4 R4 R4 R4 R4 H2 H2 H2 H2 H2 H3 H3 H3 H3
50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20

38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.21452
‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102

7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7
37 37 NA 37 37 37 37 NA 37 37 37 37 NA 37 37 37 37 NA 37 37 37 37 NA 37 37
20 20 NA 20 20 20 20 NA 20 20 20 20 NA 20 20 20 20 NA 20 20 20 20 NA 20 20
20 20 NA 20 20 20 20 NA 20 20 20 20 NA 20 20 20 20 NA 20 20 20 20 NA 20 20
80 80 NA 80 80 80 80 NA 80 80 80 80 NA 80 80 80 80 NA 80 80 80 80 NA 80 80
80 80 NA 80 80 80 80 NA 80 80 80 80 NA 80 80 80 80 NA 80 80 80 80 NA 80 80
13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 19.5 19.5 19.5 13 NA 19.5 19.5
8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 12 12 12 8 NA 12 12
3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 20 20 20 3 NA 20 20
11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 20 20 20 11 NA 20 20
2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2
2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2
1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1
0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12
15 15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15
6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6
3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3
13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 14.3 15.73 20 13 NA 14.3 15.73
3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3.3 3.63 4.719 3 NA 3.3 3.63
13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 14.3 15.73 20 13 NA 14.3 15.73
3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3.3 3.63 4.719 3 NA 3.3 3.63
13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 14.3 15.73 20 13 NA 14.3 15.73
8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8.8 9.68 12.584 8 NA 8.8 9.68
10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10
13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13
8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 12 12 12 8 NA 12 12
19 19 19 19 NA 19 19 19 19 NA 19 19 19 19 NA 19 19 19 19 NA 19 19 19 19 NA
8 8 16 16 NA 16 8 16 16 NA 16 8 16 16 NA 16 8 8 8 NA 8 8 8 8 NA

14.5 14.5 14.5 14.5 NA 14.5 14.5 14.5 14.5 NA 14.5 14.5 16 16 NA 16 14.5 14.5 14.5 NA 14.5 14.5 14.5 14.5 NA
8.5 8.5 8.5 8.5 NA 8.5 8.5 8.5 8.5 NA 8.5 8.5 8.5 8.5 NA 8.5 8.5 8.5 8.5 NA 8.5 8.5 8.5 8.5 NA
9.5 9.5 9.5 9.5 NA 9.5 9.5 10 10 NA 10 9.5 10 10 NA 10 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA
5 5 7 7 NA 7 5 7 7 NA 7 5 7 7 NA 7 5 5 5 NA 5 5 5 5 NA
10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA

5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708 5285708
4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705 4705

25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 25.93981
122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 122046.8
2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2554496 2558622 2558622 2558622 2558622 2554496 2634811 2634811 2634811
144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 144337.8 174008.1 174008.1 174008.1 174008.1 144337.8 198880.3 198880.3 198880.3
11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11695.11 11621.97 11621.97 11621.97 11621.97 11695.11 14072.58 14072.58 14072.58
6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6292.5 6459.748 6459.748 6459.748 6459.748 6292.5 7446.931 7446.931 7446.931
542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 542.9323 543.8092 543.8092 543.8092 543.8092 542.9323 560.0024 560.0024 560.0024
30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 30.67754 36.98365 36.98365 36.98365 36.98365 30.67754 42.26998 42.26998 42.26998

25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
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s Trace

Champion
s Trace

Champion
s Trace

Champion
s Trace

South South South South South South South South South South South South South South South South South South South South South South South South South

SF.21 SF.21 SF.21 SF.21 SF.21 SF.21 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24

SM SM SM SM SM SM KM KM KM KM KM KM KM KM KM KM KM KM KM KM KM KM KM KM KM
H3 P P P P P Existing FWOP FWOP FWOP FWOP FWOP C C C C C R1 R1 R1 R1 R1 H3 H3 H3
50 0 2 10 20 50 0 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10

38.21452 38.21452 38.21452 38.21452 38.21452 38.21452 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033
‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.7102 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766

7 7 NA 7 7 7 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6
37 37 NA 37 37 37 55 55 NA 55 55 55 55 NA 55 55 55 55 NA 55 55 55 55 NA 55
20 20 NA 20 20 20 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10
20 20 NA 20 20 20 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10
80 80 NA 80 80 80 50 50 NA 65 70 70 50 NA 65 70 70 50 NA 65 70 70 50 NA 65
80 80 NA 80 80 80 40 40 NA 55 70 70 40 NA 55 70 70 40 NA 55 70 70 40 NA 55
19.5 13 NA 13 13 13 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 6
12 8 NA 8 8 8 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 3
20 3 NA 3 3 3 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 20
20 11 NA 11 11 11 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 20
2 2 NA 2 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0
2 2 NA 2 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0
1 1 NA 1.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0
0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0
0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0
0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0
12 12 NA 15 18 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8
15 15 NA 18.75 20 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8
6 6 NA 7.5 9 20 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5
3 3 NA 3.75 4.5 20 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5
20 13 NA 16.25 20 20 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5.5

4.719 3 NA 3.75 5.25 6 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5.5
20 13 NA 19.5 20 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8.8

4.719 3 NA 4.5 20 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8.8
20 13 NA 20 20 18 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8.8

12.584 8 NA 20 20 18 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8.8
10 10 NA 15 20 20 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11
13 13 NA 13 13 13 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8
12 8 NA 8 8 8 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 3
19 19 19 19 NA 19 12 12 12 12 NA 12 12 12 12 NA 12 12 16 16 NA 16 12 12 12
8 8 8 8 NA 8 9 9 9 9 NA 9 9 9 9 NA 9 9 12 12 NA 12 9 9 9

14.5 14.5 14.5 14.5 NA 14.5 6 6 6 6 NA 6 6 6 6 NA 6 6 11 11 NA 11 6 6 6
8.5 8.5 8.5 8.5 NA 8.5 3.5 3.5 3.5 3.5 NA 3.5 3.5 3.5 3.5 NA 3.5 3.5 3.5 3.5 NA 3.5 3.5 3.5 3.5
9.5 9.5 9.5 9.5 NA 9.5 5 5 5 5 NA 5 5 5 5 NA 5 5 7 7 NA 7 5 5 5
5 5 5 5 NA 5 0 0 0 0 NA 0 0 0 0 NA 0 0 7 7 NA 7 0 0 0
10 10 10 10 NA 10 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6

5285708 5285708 5285708 5285708 5285708 5285708 2102471 2102471 2102471 2102471 2102471 2102471 2102471 2102471 2102471 2102471 2102471 2102471 2102471 2102471 2102471 2102471 2102471 2102471 2102471
4705 4705 4705 4705 4705 4705 5540 5540 5540 5540 5540 5540 5540 5540 5540 5540 5540 5540 5540 5540 5540 5540 5540 5540 5540

25.93981 25.93981 25.93981 25.93981 25.93981 25.93981 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291
122046.8 122046.8 122046.8 122046.8 122046.8 122046.8 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5
2634811 2554496 4555373 4555373 4555373 4555373 159317.4 159317.4 159317.4 159317.4 159317.4 159317.4 159317.4 159317.4 159317.4 159317.4 159317.4 159317.4 159317.4 159317.4 159317.4 159317.4 159317.4 932160.1 932160.1
198880.3 144337.8 544263.7 544263.7 544263.7 544263.7 92999.36 92999.36 92999.36 92999.36 92999.36 92999.36 92999.36 92999.36 92999.36 92999.36 92999.36 92999.36 92999.36 92999.36 92999.36 92999.36 92999.36 593194.3 593194.3
14072.58 11695.11 14567.73 14567.73 14567.73 14567.73 10773.85 10773.85 10773.85 10773.85 10773.85 10773.85 10773.85 10773.85 10773.85 10773.85 10773.85 10773.85 10773.85 10773.85 10773.85 10773.85 10773.85 14017.4 14017.4
7446.931 6292.5 8299.731 8299.731 8299.731 8299.731 10349.29 10349.29 10349.29 10349.29 10349.29 10349.29 10349.29 10349.29 10349.29 10349.29 10349.29 10349.29 10349.29 10349.29 10349.29 10349.29 10349.29 15117.79 15117.79
560.0024 542.9323 968.1983 968.1983 968.1983 968.1983 28.75766 28.75766 28.75766 28.75766 28.75766 28.75766 28.75766 28.75766 28.75766 28.75766 28.75766 28.75766 28.75766 28.75766 28.75766 28.75766 28.75766 168.2599 168.2599
42.26998 30.67754 115.6777 115.6777 115.6777 115.6777 16.78689 16.78689 16.78689 16.78689 16.78689 16.78689 16.78689 16.78689 16.78689 16.78689 16.78689 16.78689 16.78689 16.78689 16.78689 16.78689 16.78689 107.0748 107.0748

25 25 120 120 120 120 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
25 25 90 90 90 90 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 15 15
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X31 X31 X31 X31 X31 X31 X31 X33 X33 X33 X33 X33 X33 X33 X33 X33 X33 X33 X33 X33 X33 X33 X33 X33 X33

Champion
s Trace

Champion
s Trace

Champion
s Trace

Champion
s Trace

Champion
s Trace

Champion
s Trace

Champion
s Trace

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

South South South South South South South South South South South South South South South South South South South South South South South South South

SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.24 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39

KM KM KM KM KM KM KM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM
H3 H3 P P P P P Existing FWOP FWOP FWOP FWOP FWOP R2 R2 R2 R2 R2 H2 H2 H2 H2 H2 H3 H3
20 50 0 2 10 20 50 0 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2

38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.2033 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115
‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6766 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291

6 6 6 NA 6 6 6 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA
55 55 55 NA 55 55 55 29 29 NA 29 29 29 29 NA 29 29 29 29 NA 29 29 29 29 NA
10 10 10 NA 10 10 10 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA
10 10 10 NA 10 10 10 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA
70 70 50 NA 65 70 70 35 35 NA 50 65 70 35 NA 50 65 70 35 NA 50 65 70 35 NA
70 70 40 NA 55 70 70 45 45 NA 60 70 70 45 NA 60 70 70 45 NA 60 70 70 45 NA
6 6 4 NA 4 4 4 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 18 18 18 12 NA
3 3 2 NA 2 2 2 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 18 18 18 12 NA
20 20 4 NA 4 4 4 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 20 20 20 8 NA
20 20 2 NA 2 2 2 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 20 20 20 8 NA
0 0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
0 0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
0 0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
0 0 0 NA 0 2 3 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA
0 0 0 NA 1 2 3 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
0 0 0 NA 2 3 3 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
8 8 8 NA 10 12 20 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA
8 8 8 NA 10 12 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA
5 5 5 NA 6.25 7.5 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA
5 5 5 NA 6.25 7.5 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA

6.05 7.865 5 NA 6.25 8.75 10 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 12.1 13.31 17.303 11 NA
6.05 7.865 5 NA 6.25 8.75 10 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 12.1 13.31 17.303 11 NA
9.68 12.584 8 NA 12 20 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8.8 9.68 12.584 8 NA
9.68 12.584 8 NA 12 20 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8.8 9.68 12.584 8 NA
9.68 12.584 8 NA 20 20 18 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8.8 9.68 12.584 8 NA
9.68 12.584 8 NA 20 20 18 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8.8 9.68 12.584 8 NA
11 11 11 NA 16.5 20 20 16 16 NA 16 16 16 16 NA 16 16 16 16 NA 16 16 16 16 NA
8 8 8 NA 8 8 8 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA
3 3 2 NA 2 2 2 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 19.5 19.5 19.5 13 NA
NA 12 12 12 12 NA 12 18 18 18 18 NA 18 18 18 18 NA 18 18 18 18 NA 18 18 18
NA 9 9 9 9 NA 9 14 14 14 14 NA 14 14 16 16 NA 16 14 14 14 NA 14 14 14
NA 6 6 6 6 NA 6 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11
NA 3.5 3.5 3.5 3.5 NA 3.5 4 4 4 4 NA 4 4 8 8 NA 8 4 4 4 NA 4 4 4
NA 5 5 5 5 NA 5 7 7 7 7 NA 7 7 10 10 NA 10 7 7 7 NA 7 7 7
NA 0 0 0 0 NA 0 6 6 6 6 NA 6 6 7 7 NA 7 6 6 6 NA 6 6 6
NA 6 6 6 6 NA 6 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8

2102471 2102471 2102471 2102471 2102471 2102471 2102471 514820 514820 514820 514820 514820 514820 514820 514820 514820 514820 514820 514820 514820 514820 514820 514820 514820 514820
5540 5540 5540 5540 5540 5540 5540 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800

36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 36.16291 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447
200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 200342.5 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05
932160.1 932160.1 159317.4 959479.7 959479.7 959479.7 959479.7 205213 205213 205213 205213 205213 205213 205213 205213 205213 205213 205213 205213 205213 205213 205213 205213 205213 205213
593194.3 593194.3 92999.36 673776.1 673776.1 673776.1 673776.1 54634.66 54634.66 54634.66 54634.66 54634.66 54634.66 54634.66 54634.66 54634.66 54634.66 54634.66 54634.66 206008.4 206008.4 206008.4 206008.4 54634.66 206008.4
14017.4 14017.4 10773.85 14126.68 14126.68 14126.68 14126.68 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943 3980.943
15117.79 15117.79 10349.29 13294.59 13294.59 13294.59 13294.59 3369.109 3369.109 3369.109 3369.109 3369.109 3369.109 3369.109 3369.109 3369.109 3369.109 3369.109 3369.109 3651.66 3651.66 3651.66 3651.66 3369.109 3651.66
168.2599 168.2599 28.75766 173.1913 173.1913 173.1913 173.1913 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072 114.0072
107.0748 107.0748 16.78689 121.6202 121.6202 121.6202 121.6202 30.35259 30.35259 30.35259 30.35259 30.35259 30.35259 30.35259 30.35259 30.35259 30.35259 30.35259 30.35259 114.4491 114.4491 114.4491 114.4491 30.35259 114.4491

25 25 25 25 25 25 25 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
15 15 10 15 15 15 15 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
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X33 X33 X33 X33 X33 X33 X33 X33 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

MSD 
Basin

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

South South South South South South South South Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle

SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39 SF.39

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

SM SM SM SM SM SM SM SM DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR
H3 H3 H3 P P P P P Existing FWOP FWOP FWOP FWOP FWOP C C C C C R1 R1 R1 R1 R1 R2
10 20 50 0 2 10 20 50 0 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0

38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.21115 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164
‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6291 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955

3 3 3 3 NA 3 3 3 2.22 2.22 NA 2.22 2.22 2.22 2.22 NA 2.22 2.22 2.22 2.22 NA 2.22 2.22 2.22 2.22
29 29 29 29 NA 29 29 29 34.6 34.6 NA 34.6 34.6 34.6 34.6 NA 34.6 34.6 34.6 34.6 NA 34.6 34.6 34.6 34.6
3 3 3 3 NA 3 3 3 4.36 4.36 NA 4.36 4.36 4.36 4.36 NA 4.36 4.36 4.36 4.36 NA 4.36 4.36 4.36 4.36
6 6 6 6 NA 6 6 6 4.56 4.56 NA 4.56 4.56 4.56 4.56 NA 4.56 4.56 4.56 4.56 NA 4.56 4.56 4.56 4.56
50 65 70 35 NA 50 65 70 44 44 NA 59 70 70 44 NA 59 70 70 44 NA 59 70 70 44
60 70 70 45 NA 60 70 70 52 52 NA 67 70 70 52 NA 67 70 70 52 NA 67 70 70 52
18 18 18 12 NA 12 12 12 11.8 11.8 NA 11.8 11.8 11.8 11.8 NA 11.8 11.8 11.8 11.8 NA 11.8 11.8 11.8 11.8
18 18 18 12 NA 12 12 12 10.6 10.6 NA 10.6 10.6 10.6 10.6 NA 10.6 10.6 10.6 10.6 NA 10.6 10.6 10.6 10.6
20 20 20 8 NA 8 8 8 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13
20 20 20 8 NA 8 8 8 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9
0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
1 1 1 1 NA 1.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
13 13 13 13 NA 16.25 19.5 20 10.4 10.4 NA 10.4 10.4 10.4 10.4 NA 10.4 10.4 10.4 10.4 NA 10.4 10.4 10.4 10.4
8 8 8 8 NA 10 12 20 12.2 12.2 NA 12.2 12.2 12.2 12.2 NA 12.2 12.2 12.2 12.2 NA 12.2 12.2 12.2 12.2
8 8 8 8 NA 10 12 20 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9
8 8 8 8 NA 10 12 20 9.2 9.2 NA 9.2 9.2 9.2 9.2 NA 9.2 9.2 9.2 9.2 NA 9.2 9.2 9.2 9.2

12.1 13.31 17.303 11 NA 13.75 19.25 20 10.2 10.2 NA 10.2 10.2 10.2 10.2 NA 10.2 10.2 10.2 10.2 NA 10.2 10.2 10.2 10.2
12.1 13.31 17.303 11 NA 13.75 19.25 20 7.6 7.6 NA 7.6 7.6 7.6 7.6 NA 7.6 7.6 7.6 7.6 NA 7.6 7.6 7.6 7.6
8.8 9.68 12.584 8 NA 12 20 20 11.2 11.2 NA 11.2 11.2 11.2 11.2 NA 11.2 11.2 11.2 11.2 NA 11.2 11.2 11.2 11.2
8.8 9.68 12.584 8 NA 12 20 20 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10
8.8 9.68 12.584 8 NA 20 20 18 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10
8.8 9.68 12.584 8 NA 20 20 18 9.8 9.8 NA 9.8 9.8 9.8 9.8 NA 9.8 9.8 9.8 9.8 NA 9.8 9.8 9.8 9.8
16 16 16 16 NA 20 20 20 11.4 11.4 NA 11.4 11.4 11.4 11.4 NA 11.4 11.4 11.4 11.4 NA 11.4 11.4 11.4 11.4
13 13 13 13 NA 13 13 13 8.2 8.2 NA 8.2 8.2 8.2 8.2 NA 8.2 8.2 8.2 8.2 NA 8.2 8.2 8.2 8.2
19.5 19.5 19.5 13 NA 13 13 13 7.2 7.2 NA 7.2 7.2 7.2 7.2 NA 7.2 7.2 7.2 7.2 NA 7.2 7.2 7.2 7.2
18 NA 18 18 18 18 NA 18 12 10.1 10.1 10.1 NA 10.1 10.1 10.1 10.1 NA 10.1 10.1 20 20 NA 20 10.1
14 NA 14 14 14 14 NA 14 3 7.8 7.8 7.8 NA 7.8 7.8 7.8 7.8 NA 7.8 7.8 13.25 13.25 NA 13.25 7.8
11 NA 11 11 11 11 NA 11 10 10 10 10 NA 10 10 10 10 NA 10 10 12.75 12.75 NA 12.75 10
4 NA 4 4 4 4 NA 4 6.45 6.45 6.45 6.45 NA 6.45 6.45 6.45 6.45 NA 6.45 6.45 6.45 6.45 NA 6.45 6.45
7 NA 7 7 7 7 NA 7 4.4 4.4 4.4 4.4 NA 4.4 4.4 4.4 4.4 NA 4.4 4.4 7.9 7.9 NA 7.9 4.4
6 NA 6 6 6 6 NA 6 2.6 2.6 2.6 2.6 NA 2.6 2.6 2.6 2.6 NA 2.6 2.6 4.16 4.16 NA 4.16 2.6
8 NA 8 8 8 8 NA 8 7.2 7.2 7.2 7.2 NA 7.2 7.2 7.2 7.2 NA 7.2 7.2 7.2 7.2 NA 7.2 7.2

514820 514820 514820 514820 514820 514820 514820 514820 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832
1800 1800 1800 1800 1800 1800 1800 1800 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330

17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 17.60447 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395
31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 31688.05 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9
205213 205213 205213 205213 214962.4 214962.4 214962.4 214962.4 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032
206008.4 206008.4 206008.4 54634.66 68200.85 68200.85 68200.85 68200.85 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929
3980.943 3980.943 3980.943 3980.943 3955.489 3955.489 3955.489 3955.489 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29
3651.66 3651.66 3651.66 3369.109 3442.217 3442.217 3442.217 3442.217 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61
114.0072 114.0072 114.0072 114.0072 119.4235 119.4235 119.4235 119.4235 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909
114.4491 114.4491 114.4491 30.35259 37.88936 37.88936 37.88936 37.88936 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517

15 15 15 15 25 25 25 25 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
20 20 20 20 35 35 35 35 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
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X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X34 X35

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Cherokee 
/ Seneca 
Parks

Muddy 
Fork and 
Tribs

Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Muddy

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MF.04US/
MF.04DS/
MF.05/MF
.06US/MF
.06DS

MU.15

DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR
R2 R2 R2 R2 R3 R3 R3 R3 R3 R4 R4 R4 R4 R4 H2 H2 H2 H2 H2 P P P P P Existing
2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0

38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.24164 38.27966
‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6955 ‐85.6686

NA 2.22 2.22 2.22 2.22 NA 2.22 2.22 2.22 2.22 NA 2.22 2.22 2.22 2.22 NA 2.22 2.22 2.22 2.22 NA 2.22 2.22 2.22 2.8
NA 34.6 34.6 34.6 34.6 NA 34.6 34.6 34.6 34.6 NA 34.6 34.6 34.6 34.6 NA 34.6 34.6 34.6 34.6 NA 34.6 34.6 34.6 23
NA 4.36 4.36 4.36 4.36 NA 4.36 4.36 4.36 4.36 NA 4.36 4.36 4.36 4.36 NA 4.36 4.36 4.36 4.36 NA 4.36 4.36 4.36 5.3
NA 4.56 4.56 4.56 4.56 NA 4.56 4.56 4.56 4.56 NA 4.56 4.56 4.56 4.56 NA 4.56 4.56 4.56 4.56 NA 4.56 4.56 4.56 7.3
NA 59 70 70 44 NA 59 70 70 44 NA 59 70 70 44 NA 59 70 70 44 NA 59 70 70 40
NA 67 70 70 52 NA 67 70 70 52 NA 67 70 70 52 NA 67 70 70 52 NA 67 70 70 40
NA 11.8 11.8 11.8 11.8 NA 11.8 11.8 11.8 11.8 NA 11.8 11.8 11.8 11.8 NA 11.8 11.8 11.8 11.8 NA 11.8 11.8 11.8 11
NA 10.6 10.6 10.6 10.6 NA 10.6 10.6 10.6 10.6 NA 10.6 10.6 10.6 10.6 NA 10.6 10.6 10.6 10.6 NA 10.6 10.6 10.6 13
NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 20 20 20 13 NA 13 13 13 12
NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 20 20 20 9 NA 9 9 9 14
NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 0
NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 0
NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 0
NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1
NA 10.4 10.4 10.4 10.4 NA 10.4 10.4 10.4 10.4 NA 10.4 10.4 10.4 10.4 NA 10.4 10.4 10.4 10.4 NA 13 15.6 20 11
NA 12.2 12.2 12.2 12.2 NA 12.2 12.2 12.2 12.2 NA 12.2 12.2 12.2 12.2 NA 12.2 12.2 12.2 12.2 NA 15.25 18.3 20 13
NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 11.25 13.5 20 8
NA 9.2 9.2 9.2 9.2 NA 9.2 9.2 9.2 9.2 NA 9.2 9.2 9.2 9.2 NA 9.2 9.2 9.2 9.2 NA 11.5 13.8 20 8
NA 10.2 10.2 10.2 10.2 NA 10.2 10.2 10.2 10.2 NA 10.2 10.2 10.2 10.2 NA 11.22 12.342 16.0446 10.2 NA 12.75 17.85 20 5
NA 7.6 7.6 7.6 7.6 NA 7.6 7.6 7.6 7.6 NA 7.6 7.6 7.6 7.6 NA 8.36 9.196 11.9548 7.6 NA 9.5 13.3 15.2 11
NA 11.2 11.2 11.2 11.2 NA 11.2 11.2 11.2 11.2 NA 11.2 11.2 11.2 11.2 NA 12.32 13.552 17.6176 11.2 NA 16.8 20 20 8
NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 11 12.1 15.73 10 NA 15 20 20 13
NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 11 12.1 15.73 10 NA 20 20 18 11
NA 9.8 9.8 9.8 9.8 NA 9.8 9.8 9.8 9.8 NA 9.8 9.8 9.8 9.8 NA 10.78 11.858 15.4154 9.8 NA 20 20 18 11
NA 11.4 11.4 11.4 11.4 NA 11.4 11.4 11.4 11.4 NA 11.4 11.4 11.4 11.4 NA 11.4 11.4 11.4 11.4 NA 17.1 20 20 8
NA 8.2 8.2 8.2 8.2 NA 8.2 8.2 8.2 8.2 NA 8.2 8.2 8.2 8.2 NA 8.2 8.2 8.2 8.2 NA 8.2 8.2 8.2 12
NA 7.2 7.2 7.2 7.2 NA 7.2 7.2 7.2 7.2 NA 7.2 7.2 7.2 7.2 NA 10.8 10.8 10.8 7.2 NA 7.2 7.2 7.2 8
20 20 NA 20 10.1 12.95 15.8 NA 15.8 10.1 16 16 NA 16 10.1 10.1 10.1 NA 10.1 10.1 10.1 10.1 10.1 10.1 10

13.25 13.25 NA 13.25 7.8 11.1 14.4 NA 14.4 7.8 16 16 NA 16 7.8 7.8 7.8 NA 7.8 7.8 7.8 7.8 7.8 7.8 15
12.75 12.75 NA 12.75 10 13.5 17 NA 17 10 16 16 NA 16 10 10 10 NA 10 10 10 10 NA 10 10
6.95 6.95 NA 6.95 6.45 6.7 6.95 NA 6.95 6.45 8 8 NA 8 6.45 6.45 6.45 NA 6.45 6.45 6.45 6.45 NA 6.45 5.5
7.9 7.9 NA 7.9 4.4 4.4 4.4 NA 4.4 4.4 9.6 9.6 NA 9.6 4.4 4.4 4.4 NA 4.4 4.4 4.4 4.4 NA 4.4 7
4.16 4.16 NA 4.16 2.6 3.9 5.2 NA 5.2 2.6 6.4 6.4 NA 6.4 2.6 2.6 2.6 NA 2.6 2.6 2.6 2.6 NA 2.6 2
7.2 7.2 NA 7.2 7.2 7.2 7.2 NA 7.2 7.2 7.2 7.2 NA 7.2 7.2 7.2 7.2 NA 7.2 7.2 7.2 7.2 7.2 7.2 10

11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 11632832 5571659
28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 28330 16735

29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 29.23395 11.89303
828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 828197.9 199029.8
2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2055032 2076053 2076053 2076053 2076053 2055032 3516887 3516887 3516887 3516887 1581578
2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 2556929 4427922 4427922 4427922 4427922 1682320
58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 58840.29 59360.47 59360.47 59360.47 59360.47 58840.29 85668.77 85668.77 85668.77 85668.77 37161.96
53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 53986.61 74136.98 74136.98 74136.98 74136.98 25152.29
72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 72.53909 73.28107 73.28107 73.28107 73.28107 72.53909 124.14 124.14 124.14 124.14 94.50721
90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 90.25517 156.298 156.298 156.298 156.298 100.527

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 35 35 35 35 10
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 35 35 35 35 10
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X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy Muddy

MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15 MU.15

DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR
FWOP FWOP FWOP FWOP FWOP C C C C C R1 R1 R1 R1 R1 R2 R2 R2 R2 R2 H2 H2 H2 H2 H2
0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50

38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966 38.27966
‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686

2.8 NA 2.8 2.8 2.8 2.8 NA 2.8 2.8 2.8 2.8 NA 2.8 2.8 2.8 2.8 NA 2.8 2.8 2.8 2.8 NA 2.8 2.8 2.8
23 NA 23 23 23 23 NA 23 23 23 23 NA 23 23 23 23 NA 23 23 23 23 NA 23 23 23
5.3 NA 5.3 5.3 5.3 5.3 NA 5.3 5.3 5.3 5.3 NA 5.3 5.3 5.3 5.3 NA 5.3 5.3 5.3 5.3 NA 5.3 5.3 5.3
7.3 NA 7.3 7.3 7.3 7.3 NA 7.3 7.3 7.3 7.3 NA 7.3 7.3 7.3 7.3 NA 7.3 7.3 7.3 7.3 NA 7.3 7.3 7.3
40 NA 55 70 70 40 NA 85 70 70 40 NA 55 70 70 40 NA 40 40 40 40 NA 55 70 70
40 NA 55 70 71 40 NA 86 70 71 40 NA 55 70 70 40 NA 40 40 40 40 NA 55 70 70
11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 14 14 14
13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 16 16 16
12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 20 20 20
14 NA 14 14 14 14 NA 14 14 14 14 NA 14 14 14 14 NA 14 14 14 14 NA 20 20 20
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1
1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1
1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1
11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11
13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13
8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8
8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8
5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5.5 6.05 7.865
11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 12.1 13.31 17.303
8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8.8 9.68 12.584
13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 14.3 15.73 20
11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 12.1 13.31 20
11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 12.1 13.31 20
8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8
12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12
8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 12 12 12
10 10 10 10 10 10 10 10 10 10 17 10 17 NA 17 10 17 17 NA 17 10 10 10 NA 10
15 15 15 15 15 15 15 15 15 15 18 15 18 NA 18 15 18 18 NA 18 15 15 15 NA 15
10 10 10 10 10 10 10 10 10 10 15 10 15 NA 15 10 17 17 NA 17 10 10 10 NA 10
5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 NA 5.5 5.5 5.5 5.5 NA 5.5 5.5 5.5 5.5 NA 5.5
7 7 7 7 7 7 7 7 7 7 9 7 9 NA 9 7 9 9 NA 9 7 7 7 NA 7
2 2 2 2 2 2 2 2 2 2 7 2 7 NA 7 2 7 7 NA 7 2 2 2 NA 2
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 NA 10 10 10 10 NA 10

5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659 5571659
16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735 16735

11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303 11.89303
199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8 199029.8
1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1581578 1708896 1708896 1708896 1708896
1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1682320 1707142 1707142 1707142 1707142
37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37161.96 37334.7 37334.7 37334.7 37334.7
25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 25152.29 24849.15 24849.15 24849.15 24849.15
94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 94.50721 102.1151 102.1151 102.1151 102.1151
100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 100.527 102.0103 102.0103 102.0103 102.0103

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
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X35 X35 X35 X35 X35 X38 X38 X38 X38 X38 X38 X38 X38 X38 X38 X38 X38 X38 X38 X38 X38 X38 X38 X38 X38

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Muddy 
Fork and 
Tribs

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Muddy Muddy Muddy Muddy Muddy Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle

MU.15 MU.15 MU.15 MU.15 MU.15
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03
MF.02/MF

.03

DR DR DR DR DR SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM
P P P P P Existing FWOP FWOP FWOP FWOP FWOP R2 R2 R2 R2 R2 H2 H2 H2 H2 H2 H3 H3 H3 H3
0 2 10 20 50 0 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20

38.27966 38.27966 38.27966 38.27966 38.27966 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018 38.25018
‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.6686 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169

2.8 NA 2.8 2.8 2.8 2.625 2.625 NA 2.625 2.625 2.625 2.625 NA 2.625 2.625 2.625 2.625 NA 2.625 2.625 2.625 2.625 NA 2.625 2.625
23 NA 23 23 23 39.9 39.9 NA 39.9 39.9 39.9 39.9 NA 39.9 39.9 39.9 39.9 NA 39.9 39.9 39.9 39.9 NA 39.9 39.9
5.3 NA 5.3 5.3 5.3 6.615 6.615 NA 6.615 6.615 6.615 6.615 NA 6.615 6.615 6.615 6.615 NA 6.615 6.615 6.615 6.615 NA 6.615 6.615
7.3 NA 7.3 7.3 7.3 12.75 12.75 NA 12.75 12.75 12.75 12.75 NA 12.75 12.75 12.75 12.75 NA 12.75 12.75 12.75 12.75 NA 12.75 12.75
40 NA 55 70 70 35 35 NA 50 65 70 35 NA 50 65 70 35 NA 50 65 70 35 NA 50 65
40 NA 55 70 70 40 40 NA 55 70 70 40 NA 55 70 70 40 NA 55 70 70 40 NA 55 70
11 NA 11 11 11 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 12 12 12 8 NA 12 12
13 NA 13 13 13 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 10.5 10.5 10.5 7 NA 10.5 10.5
12 NA 12 12 12 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 20 20 20 9.5 NA 20 20
14 NA 14 14 14 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 20 20 20 6.5 NA 20 20
0 NA 0 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1
0 NA 0 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1
0 NA 0 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
1 NA 1.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1
1 NA 1.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
1 NA 1.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
11 NA 13.75 20 20 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12
13 NA 16.25 20 20 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5
8 NA 10 12 20 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6
8 NA 10 12 20 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9
5 NA 6.25 8.75 10 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9.9 10.89 14.157 9 NA 9.9 10.89
11 NA 13.75 19.25 20 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 10.45 11.495 14.9435 9.5 NA 10.45 11.495
8 NA 20 20 18 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9.9 10.89 14.157 9 NA 9.9 10.89
13 NA 20 20 18 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 10.45 11.495 14.9435 9.5 NA 10.45 11.495
11 NA 20 20 18 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 7.15 7.865 10.2245 6.5 NA 7.15 7.865
11 NA 20 20 18 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 7.15 7.865 10.2245 6.5 NA 7.15 7.865
8 NA 12 20 20 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6
12 NA 15 15 15 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9
8 NA 12 12 12 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 10.5 10.5 10.5 7 NA 10.5 10.5
10 10 10 NA 10 11 11 11 11 NA 11 11 16 16 NA 16 11 11 11 NA 11 11 11 11 NA
15 15 15 NA 15 12.5 12.5 12.5 12.5 NA 12.5 12.5 16 16 NA 16 12.5 12.5 12.5 NA 12.5 12.5 12.5 12.5 NA
10 10 10 NA 10 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA
5.5 5.5 5.5 NA 5.5 7.75 7.75 7.75 7.75 NA 7.75 7.75 8 8 NA 8 7.75 7.75 7.75 NA 7.75 7.75 7.75 7.75 NA
7 7 7 NA 7 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA
2 2 2 NA 2 4 4 4 4 NA 4 4 7 7 NA 7 4 4 4 NA 4 4 4 4 NA
10 10 10 NA 10 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA

5571659 5571659 5571659 5571659 5571659 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040 2271040
16735 16735 16735 16735 16735 9365 9365 9365 9365 9365 9365 9365 9365 9365 9365 9365 9365 9365 9365 9365 9365 9365 9365 9365 9365

11.89303 11.89303 11.89303 11.89303 11.89303 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201 27.08201
199029.8 199029.8 199029.8 199029.8 199029.8 253623 253623 253623 253623 253623 253623 253623 253623 253623 253623 253623 253623 253623 253623 253623 253623 253623 253623 253623 253623
1581578 2602396 2602396 2602396 2602396 148176.4 148176.4 148176.4 148176.4 148176.4 148176.4 148176.4 148176.4 148176.4 148176.4 148176.4 148176.4 736840.3 736840.3 736840.3 736840.3 148176.4 736840.3 736840.3 736840.3
1682320 2184446 2184446 2184446 2184446 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3 430825.3
37161.96 41142.07 41142.07 41142.07 41142.07 5922.595 5922.595 5922.595 5922.595 5922.595 5922.595 5922.595 5922.595 5922.595 5922.595 5922.595 5922.595 14446.62 14446.62 14446.62 14446.62 5922.595 14446.62 14446.62 14446.62
25152.29 30359.3 30359.3 30359.3 30359.3 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66 12387.66
94.50721 155.5062 155.5062 155.5062 155.5062 15.82236 15.82236 15.82236 15.82236 15.82236 15.82236 15.82236 15.82236 15.82236 15.82236 15.82236 15.82236 78.68022 78.68022 78.68022 78.68022 15.82236 78.68022 78.68022 78.68022
100.527 130.5316 130.5316 130.5316 130.5316 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377 46.00377

10 30 30 30 30 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
10 30 30 30 30 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
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X38 X38 X38 X38 X38 X38

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Cave Hill 
Corridor

Middle Middle Middle Middle Middle Middle

MF.02/MF
.03

MF.02/MF
.03

MF.02/MF
.03

MF.02/MF
.03

MF.02/MF
.03

MF.02/MF
.03

SM SM SM SM SM SM
H3 P P P P P
50 0 2 10 20 50

38.25018 38.25018 38.25018 38.25018 38.25018 38.25018
‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169 ‐85.7169
2.625 2.625 NA 2.625 2.625 2.625
39.9 39.9 NA 39.9 39.9 39.9
6.615 6.615 NA 6.615 6.615 6.615
12.75 12.75 NA 12.75 12.75 12.75
70 35 NA 50 65 70
70 40 NA 55 70 70
12 8 NA 8 8 8
10.5 7 NA 7 7 7
20 9.5 NA 9.5 9.5 9.5
20 6.5 NA 6.5 6.5 6.5
1 1 NA 1.5 2 2
1 1 NA 1.5 2 2
0 0 NA 0.5 2 2
1 1 NA 1.5 2 2
0 0 NA 1.5 2 2
0 0 NA 0.5 2 2
12 12 NA 15 18 20
10.5 10.5 NA 13.125 15.75 20
6 6 NA 7.5 9 20
9 9 NA 11.25 13.5 20

14.157 9 NA 11.25 15.75 18
14.9435 9.5 NA 11.875 16.625 19
14.157 9 NA 13.5 20 20
14.9435 9.5 NA 14.25 20 20
10.2245 6.5 NA 20 20 18
10.2245 6.5 NA 20 20 18

6 6 NA 9 20 20
9 9 NA 9 9 9

10.5 7 NA 7 7 7
11 11 11 11 NA 11
12.5 12.5 12.5 12.5 NA 12.5
9.5 9.5 9.5 9.5 NA 9.5
7.75 7.75 7.75 7.75 NA 7.75
10 10 10 10 NA 10
4 4 4 4 NA 4
5 5 5 5 NA 5

2271040 2271040 2271040 2271040 2271040 2271040
9365 9365 9365 9365 9365 9365

27.08201 27.08201 27.08201 27.08201 27.08201 27.08201
253623 253623 253623 253623 253623 253623
736840.3 148176.4 1155814 1155814 1155814 1155814
430825.3 430825.3 519148.9 519148.9 519148.9 519148.9
14446.62 5922.595 19080.92 19080.92 19080.92 19080.92
12387.66 12387.66 12141.66 12141.66 12141.66 12141.66
78.68022 15.82236 123.4184 123.4184 123.4184 123.4184
46.00377 46.00377 55.43502 55.43502 55.43502 55.43502

10 10 35 35 35 35
20 20 45 45 45 45
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Rest_Num X15 X15 X15 X15 X15 X15 X15 X15 X15 X15 X15 X15 X15 X15 X15 X15 X15 X15 X15 X15

Rest_Name

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Fork South South South South South South South South South South South South South South South South South South South South

Assessment_Points
SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43

Assessors SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM SM
Rest_Alt Existing FWOP FWOP FWOP FWOP FWOP C C C C C R3 R3 R3 R3 R3 R4 R4 R4 R4
Time 0 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20
Latitude 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595
Longitude ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219
Bankfull_Depth_ft 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2
Bankfull_Width_ft 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6
Bank_Height_Left_ft 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2
Bank_Height_Right_ft 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2
Canopy_Height_25_Left_ft 60 60 NA 70 70 70 60 NA 70 70 70 60 NA 60 60 60 60 NA 70 70
Canopy_Height_25_Right_ft 60 60 NA 70 70 70 60 NA 70 70 70 60 NA 60 60 60 60 NA 70 70
Buffer_Development_Left 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6
Buffer_Development_Right 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6
Buffer_Flowpaths_Left 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11
Buffer_Flowpaths_Right 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 11
Overstory_Left 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
Midstory_Left 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
WoodyShrubs_Left 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
Overstory_Right 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
Midstory_Right 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
WoodyShrubs_Right 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
Snags_Left 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6
Snags_Right 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6
Deadfall_Left 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
Deadfall_Right 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0
Detritus_Left 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3
Detritus_Right 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3
Herbaceous_Left 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13
Herbaceous_Right 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13
Invasive_Dominance_Left 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3
Invasive_Dominance_Right 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3
Stream_Canopy_Cover 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2
OM_Retention 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6
Embeddedness 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5
Substrate 8.5 8.5 8.5 8.5 NA 8.5 8.5 8.5 8.5 NA 8.5 8.5 16 16 NA 16 8.5 16 16 NA
Instream_Cover 9 9 9 9 NA 9 9 9 9 NA 9 9 16 16 NA 16 9 16 16 NA
Channel_Morphology 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7 16 16 NA
Bank_Erosion_Riparian_Total 3 3 3 3 NA 3 3 3 3 NA 3 3 8 8 NA 8 3 8 8 NA
Pool_Current 5 5 5 5 NA 5 5 5 5 NA 5 5 10 10 NA 10 5 10 10 NA
Riffle_Run 0 0 0 0 NA 0 0 0 0 NA 0 0 7 7 NA 7 0 7 7 NA
Gradient 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA
Total_Site_Area_ft2 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163
Channel_Length_ft 3170 3170 3170 3170 3170 3170 3170 3170 3170 3170 3170 3170 3170 3170 3170 3170 3170 3170 3170 3170
Channel_Width_ft 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702
Channel_Area_ft2 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66
Riparian_Area_Left_ft2 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8
Riparian_Area_Right_ft2 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13 98428.13
Riparian_Perimeter_Left_ft 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854
Riparian_Perimeter_Right_ft 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063 5719.063
Buffer_Width_Mean_Left_ft 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673
Buffer_Width_Mean_Right_ft 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988 31.04988
Buffer_Width_Min_Left_ft 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Buffer_Width_Min_Right_ft 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

QHEI

ation Site G

Site

Metadata

MURF Empiri

MURF Buffe

MURF Habit

MURF Strea
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X15 X15 X15 X15 X15 X15 X15 X15 X15 X15 X15 X19 X19 X19 X19 X19 X19 X19 X19 X19 X19 X19 X19 X19

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

Buechel 
Park

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South South South South South South South South South South South South South South South South South South South South South South South South

SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43 SF.43
SF.26/SF.4

2
SF.26/SF.4

2
SF.26/SF.4

2
SF.26/SF.4

2
SF.26/SF.4

2
SF.26/SF.4

2
SF.26/SF.4

2
SF.26/SF.4

2
SF.26/SF.4

2
SF.26/SF.4

2
SF.26/SF.4

2
SF.26/SF.4

2
SF.26/SF.4

2

SM SM SM SM SM SM SM SM SM SM SM LM LM LM LM LM LM LM LM LM LM LM LM LM
R4 H3 H3 H3 H3 H3 P P P P P Existing FWOP FWOP FWOP FWOP FWOP R1 R1 R1 R1 R1 R4 R4
50 0 2 10 20 50 0 2 10 20 50 0 0 2 10 20 50 0 2 10 20 50 0 2

38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.19595 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709
‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6219 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585

2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 3 3 NA 3 3 3 3 NA 3 3 3 3 NA
6 6 NA 6 6 6 6 NA 6 6 6 23 23 NA 23 23 23 23 NA 23 23 23 23 NA
2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 9 9 NA 9 9 9 9 NA 9 9 9 9 NA
2.2 2.2 NA 2.2 2.2 2.2 2.2 NA 2.2 2.2 2.2 6 6 NA 6 6 6 6 NA 6 6 6 6 NA
70 60 NA 70 70 70 60 NA 70 70 70 45 45 NA 60 70 70 45 NA 60 70 70 45 NA
70 60 NA 70 70 70 60 NA 70 70 70 30 30 NA 45 60 70 30 NA 45 60 70 30 NA
6 6 NA 9 9 9 6 NA 6 6 6 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA
6 6 NA 9 9 9 6 NA 6 6 6 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA
11 11 NA 20 20 20 11 NA 11 11 11 7 7 NA 7 7 7 7 NA 7 7 7 7 NA
11 11 NA 20 20 20 11 NA 11 11 11 1.5 1.5 NA 1.5 1.5 1.5 1.5 NA 1.5 1.5 1.5 1.5 NA
0 0 NA 0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA
0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
0 0 NA 0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA
0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
6 6 NA 6 6 6 6 NA 7.5 9 20 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA
6 6 NA 6 6 6 6 NA 7.5 9 20 7 7 NA 7 7 7 7 NA 7 7 7 7 NA
0 0 NA 0 0 0 0 NA 0 0 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA
0 0 NA 0 0 0 0 NA 0 0 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA
3 3 NA 3.3 3.63 4.719 3 NA 3.75 5.25 6 5 5 NA 5 5 5 5 NA 5 5 5 5 NA
3 3 NA 3.3 3.63 4.719 3 NA 3.75 5.25 6 5 5 NA 5 5 5 5 NA 5 5 5 5 NA
13 13 NA 14.3 15.73 20 13 NA 19.5 20 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA
13 13 NA 14.3 15.73 20 13 NA 19.5 20 20 8 8 NA 8 8 8 8 NA 8 8 8 8 NA
3 3 NA 3.3 3.63 4.719 3 NA 20 20 18 7 7 NA 7 7 7 7 NA 7 7 7 7 NA
3 3 NA 3.3 3.63 4.719 3 NA 20 20 18 7 7 NA 7 7 7 7 NA 7 7 7 7 NA
2 2 NA 2 2 2 2 NA 3 20 20 5 5 NA 5 5 5 5 NA 5 5 5 5 NA
6 6 NA 6 6 6 6 NA 6 6 6 8 8 NA 8 8 8 8 NA 8 8 8 8 NA
5 5 NA 7.5 7.5 7.5 5 NA 5 5 5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA
16 8.5 8.5 8.5 NA 8.5 8.5 8.5 8.5 NA 8.5 10 10 10 10 NA 10 10 20 20 NA 20 10 18
16 9 9 9 NA 9 9 9 9 NA 9 9 9 9 9 NA 9 9 17 17 NA 17 9 18
16 7 7 7 NA 7 7 7 7 NA 7 8 8 8 8 NA 8 8 16 16 NA 16 8 18
8 3 3 3 NA 3 3 3 3 NA 3 5.25 5.25 5.25 5.25 NA 5.25 5.25 5.25 5.25 NA 5.25 5.25 8
10 5 5 5 NA 5 5 5 5 NA 5 5 5 5 5 NA 5 5 9 9 NA 9 5 9.6
7 0 0 0 NA 0 0 0 0 NA 0 2.5 2.5 2.5 2.5 NA 2.5 2.5 8 8 NA 8 2.5 6.4
4 4 4 4 NA 4 4 4 4 NA 4 9 9 9 9 NA 9 9 9 9 NA 9 9 9

1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1213163 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982
3170 3170 3170 3170 3170 3170 3170 3170 3170 3170 3170 3435 3435 3435 3435 3435 3435 3435 3435 3435 3435 3435 3435 3435

10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 10.12702 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846
32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 32102.66 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1
106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 106691.8 364966.1 364966.1 364966.1 364966.1 360573.4 360573.4 360573.4 360573.4 360573.4 360573.4 360573.4 360573.4 360573.4 360573.4 360573.4 360573.4 360573.4
98428.13 98428.13 394531.1 394531.1 394531.1 394531.1 98428.13 703343.8 703343.8 703343.8 703343.8 157926.1 157926.1 157926.1 157926.1 157926.1 157926.1 157926.1 157926.1 157926.1 157926.1 157926.1 157926.1 157926.1
4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 4777.854 6391.012 6391.012 6391.012 6391.012 6144.144 6144.144 6144.144 6144.144 6144.144 6144.144 6144.144 6144.144 6144.144 6144.144 6144.144 6144.144 6144.144
5719.063 5719.063 8150.966 8150.966 8150.966 8150.966 5719.063 6922.363 6922.363 6922.363 6922.363 6873.505 6873.505 6873.505 6873.505 6873.505 6873.505 6873.505 6873.505 6873.505 6873.505 6873.505 6873.505 6873.505
33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 33.65673 115.1313 115.1313 115.1313 115.1313 104.9704 104.9704 104.9704 104.9704 104.9704 104.9704 104.9704 104.9704 104.9704 104.9704 104.9704 104.9704 104.9704
31.04988 31.04988 124.4577 124.4577 124.4577 124.4577 31.04988 221.875 221.875 221.875 221.875 45.97558 45.97558 45.97558 45.97558 45.97558 45.97558 45.97558 45.97558 45.97558 45.97558 45.97558 45.97558 45.97558

0 0 0 0 0 0 0 25 25 25 25 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 30 30 30 30 0 0 0 0 0 0 0 0 0 0 0 0 0
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X19 X19 X19 X19 X19 X19 X19 X19 X19 X19 X19 X19 X19 X19 X19 X19 X19 X19 X20 X20 X20 X20 X20 X20
South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

South 
Fork / 

Newburg 
Rd

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

South South South South South South South South South South South South South South South South South South Middle Middle Middle Middle Middle Middle

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

SF.26/SF.4
2

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM FV FV FV FV FV FV
R4 R4 R4 H2 H2 H2 H2 H2 H3 H3 H3 H3 H3 P P P P P Existing FWOP FWOP FWOP FWOP FWOP
10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 0 2 10 20 50

38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.18709 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394
‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.6585 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635

3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 2.085 2.085 NA 2.085 2.085 2.085
23 23 23 23 NA 23 23 23 23 NA 23 23 23 23 NA 23 23 23 41.05 41.05 NA 41.05 41.05 41.05
9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 4 4 NA 4 4 4
6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 3.75 3.75 NA 3.75 3.75 3.75
60 70 70 45 NA 60 70 70 45 NA 60 70 70 45 NA 60 70 70 40 40 NA 55 70 70
45 60 70 30 NA 45 60 70 30 NA 45 60 70 30 NA 45 60 70 45 45 NA 60 70 70
10.5 10.5 10.5 10.5 NA 15.75 15.75 15.75 10.5 NA 15.75 15.75 15.75 10.5 NA 10.5 10.5 10.5 9.5 9.5 NA 9.5 9.5 9.5
10.5 10.5 10.5 10.5 NA 15.75 15.75 15.75 10.5 NA 15.75 15.75 15.75 10.5 NA 10.5 10.5 10.5 11 11 NA 11 11 11
7 7 7 7 NA 20 20 20 7 NA 20 20 20 7 NA 7 7 7 11 11 NA 11 11 11
1.5 1.5 1.5 1.5 NA 20 20 20 1.5 NA 20 20 20 1.5 NA 1.5 1.5 1.5 11 11 NA 11 11 11
1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1.5 2 2 1 1 NA 1 1 1
0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1
0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0 0 0
1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1.5 2 2 1 1 NA 1 1 1
0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 1 1 NA 1 1 1
0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0 0 0
9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 11.88 20 20 8 8 NA 8 8 8
7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 8.75 20 20 13 13 NA 13 13 13
8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 10 12 20 2.5 2.5 NA 2.5 2.5 2.5
8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 10 12 20 4 4 NA 4 4 4
5 5 5 5 NA 5.5 6.05 7.87 5 NA 5.5 6.05 7.87 5 NA 6.25 8.75 10 5 5 NA 5 5 5
5 5 5 5 NA 5.5 6.05 7.87 5 NA 5.5 6.05 7.87 5 NA 6.25 8.75 10 6.5 6.5 NA 6.5 6.5 6.5
8 8 8 8 NA 8.8 9.68 11.58 8 NA 8.8 9.68 11.58 8 NA 20 20 18 11 11 NA 11 11 11
8 8 8 8 NA 8.8 9.68 11.58 8 NA 8.8 9.68 11.58 8 NA 20 20 18 11.5 11.5 NA 11.5 11.5 11.5
7 7 7 7 NA 7.7 8.47 11.01 7 NA 7.7 8.47 11.01 7 NA 20 20 18 8.5 8.5 NA 8.5 8.5 8.5
7 7 7 7 NA 7.7 8.47 11.01 7 NA 7.7 8.47 11.01 7 NA 20 20 18 8.5 8.5 NA 8.5 8.5 8.5
5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 7.5 20 20 7 7 NA 7 7 7
8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 12 12 12 7 7 NA 7 7 7
6.5 6.5 6.5 6.5 NA 9.75 9.75 9.75 6.5 NA 9.75 9.75 9.75 6.5 NA 15 15 15 11 11 NA 11 11 11
18 NA 18 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 13.5 13.5 13.5 13.5 NA 13.5
18 NA 18 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 12 12 12 12 NA 12
18 NA 18 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 13 13 13 13 NA 13
8 NA 8 5.25 5.25 5.25 NA 5.25 5.25 5.25 5.25 NA 5.25 5.25 5.25 5.25 NA 5.25 3.75 3.75 3.75 3.75 NA 3.75
9.6 NA 9.6 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 8 8 8 8 NA 8
6.4 NA 6.4 2.5 2.5 2.5 NA 2.5 2.5 2.5 2.5 NA 2.5 2.5 2.5 2.5 NA 2.5 4 4 4 4 NA 4
9 NA 9 9 9 9 NA 9 9 9 9 NA 9 9 9 9 NA 9 8 8 8 8 NA 8

1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1936982 1325175 1325175 1325175 1325175 1325175 1325175
3435 3435 3435 3435 3435 3435 3435 3435 3435 3435 3435 3435 3435 3435 3435 3435 3435 3435 2915 2915 2915 2915 2915 2915

29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.80846 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214
102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 102392.1 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84
360573.4 360573.4 360573.4 360573.4 593607.1 593607.1 593607.1 593607.1 360573.4 360573.4 360573.4 360573.4 360573.4 360573.4 640290.7 640290.7 640290.7 640290.7 173058.8 173058.8 173058.8 173058.8 173058.8 173058.8
157926.1 157926.1 157926.1 157926.1 435897.2 435897.2 435897.2 435897.2 157926.1 339483.5 339483.5 339483.5 339483.5 157926.1 645917.3 645917.3 645917.3 645917.3 87628.74 87628.74 87628.74 87628.74 87628.74 87628.74
6144.144 6144.144 6144.144 6144.144 8281.759 8281.759 8281.759 8281.759 6144.144 6144.144 6144.144 6144.144 6144.144 6144.144 17050.64 17050.64 17050.64 17050.64 5871.902 5871.902 5871.902 5871.902 5871.902 5871.902
6873.505 6873.505 6873.505 6873.505 9403.021 9403.021 9403.021 9403.021 6873.505 7947.81 7947.81 7947.81 7947.81 6873.505 16873.75 16873.75 16873.75 16873.75 5751.669 5751.669 5751.669 5751.669 5751.669 5751.669
104.9704 104.9704 104.9704 104.9704 172.8114 172.8114 172.8114 172.8114 104.9704 104.9704 104.9704 104.9704 104.9704 104.9704 186.402 186.402 186.402 186.402 59.36838 59.36838 59.36838 59.36838 59.36838 59.36838
45.97558 45.97558 45.97558 45.97558 126.8988 126.8988 126.8988 126.8988 45.97558 98.83071 98.83071 98.83071 98.83071 45.97558 188.04 188.04 188.04 188.04 30.06132 30.06132 30.06132 30.06132 30.06132 30.06132

0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 20 20 20 10 10 10 10 10 10
0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 20 20 20 10 10 10 10 10 10

Appendix H 
Additional Planning Data

118



X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20 X20

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Brown 
Park

Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

MF.08US/
MF.08DS

FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV
R1 R1 R1 R1 R1 R2 R2 R2 R2 R2 H2 H2 H2 H2 H2 H3 H3 H3 H3 H3 P P P P
0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20

38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394 38.2394
‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635 ‐85.635
2.085 NA 2.085 2.085 2.085 2.085 NA 2.085 2.085 2.085 2.085 NA 2.085 2.085 2.085 2.085 NA 2.085 2.085 2.085 2.085 NA 2.085 2.085
41.05 NA 41.05 41.05 41.05 41.05 NA 41.05 41.05 41.05 41.05 NA 41.05 41.05 41.05 41.05 NA 41.05 41.05 41.05 41.05 NA 41.05 41.05
4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4

3.75 NA 3.75 3.75 3.75 3.75 NA 3.75 3.75 3.75 3.75 NA 3.75 3.75 3.75 3.75 NA 3.75 3.75 3.75 3.75 NA 3.75 3.75
40 NA 55 70 70 40 NA 55 70 70 40 NA 55 70 70 40 NA 55 70 70 40 NA 55 70
45 NA 60 70 70 45 NA 60 70 70 45 NA 60 70 70 45 NA 60 70 70 45 NA 60 70
9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 14.25 14.25 14.25 9.5 NA 14.25 14.25 14.25 9.5 NA 9.5 9.5
11 NA 11 11 11 11 NA 11 11 11 11 NA 16.5 16.5 16.5 11 NA 16.5 16.5 16.5 11 NA 11 11
11 NA 11 11 11 11 NA 11 11 11 11 NA 20 20 20 11 NA 20 20 20 11 NA 11 11
11 NA 11 11 11 11 NA 11 11 11 11 NA 20 20 20 11 NA 20 20 20 11 NA 11 11
1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1.5 2
1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1.5 2
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2
1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1.5 2
1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1.5 2
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2
8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 10 12
13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 16.25 19.5
2.5 NA 2.5 2.5 2.5 2.5 NA 2.5 2.5 2.5 2.5 NA 2.5 2.5 2.5 2.5 NA 2.5 2.5 2.5 2.5 NA 3.125 3.75
4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 5 6
5 NA 5 5 5 5 NA 5 5 5 5 NA 5.5 6.05 7.865 5 NA 5.5 6.05 7.865 5 NA 6.25 8.75
6.5 NA 6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 7.15 7.865 10.2245 6.5 NA 7.15 7.865 10.2245 6.5 NA 8.125 11.375
11 NA 11 11 11 11 NA 11 11 11 11 NA 12.1 13.31 17.303 11 NA 12.1 13.31 17.303 11 NA 16.5 20
11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 12.65 13.915 18.0895 11.5 NA 12.65 13.915 18.0895 11.5 NA 17.25 20
8.5 NA 8.5 8.5 8.5 8.5 NA 8.5 8.5 8.5 8.5 NA 9.35 10.285 13.3705 8.5 NA 9.35 10.285 13.3705 8.5 NA 20 20
8.5 NA 8.5 8.5 8.5 8.5 NA 8.5 8.5 8.5 8.5 NA 9.35 10.285 13.3705 8.5 NA 9.35 10.285 13.3705 8.5 NA 20 20
7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 10.5 20
7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7 7
11 NA 11 11 11 11 NA 11 11 11 11 NA 16.5 16.5 16.5 11 NA 16.5 16.5 16.5 11 NA 11 11
13.5 18 18 NA 18 13.5 18 18 NA 18 13.5 13.5 13.5 NA 13.5 13.5 13.5 13.5 NA 13.5 13.5 13.5 13.5 NA
12 20 20 NA 20 12 20 20 NA 20 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA
13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA
3.75 8 8 NA 8 3.75 8 8 NA 8 3.75 3.75 3.75 NA 3.75 3.75 3.75 3.75 NA 3.75 3.75 3.75 3.75 NA
8 9 9 NA 9 8 9 9 NA 9 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA
4 5 5 NA 5 4 5 5 NA 5 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA
8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA

1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175 1325175
2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915 2915

29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214 29.04214
84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84 84657.84
173058.8 173058.8 173058.8 173058.8 173058.8 173058.8 173058.8 173058.8 173058.8 173058.8 173058.8 236670.6 236670.6 236670.6 236670.6 173058.8 236670.2 236670.2 236670.2 236670.2 173058.8 548017.9 548017.9 548017.9
87628.74 87628.74 87628.74 87628.74 87628.74 87628.74 87628.74 87628.74 87628.74 87628.74 87628.74 110018.2 110018.2 110018.2 110018.2 87628.74 110018.2 110018.2 110018.2 110018.2 87628.74 692499.7 692499.7 692499.7
5871.902 5871.902 5871.902 5871.902 5871.902 5871.902 5871.902 5871.902 5871.902 5871.902 5871.902 5842.584 5842.584 5842.584 5842.584 5871.902 5842.329 5842.329 5842.329 5842.329 5871.902 5728.862 5728.862 5728.862
5751.669 5751.669 5751.669 5751.669 5751.669 5751.669 5751.669 5751.669 5751.669 5751.669 5751.669 6356.118 6356.118 6356.118 6356.118 5751.669 6356.118 6356.118 6356.118 6356.118 5751.669 6086.349 6086.349 6086.349
59.36838 59.36838 59.36838 59.36838 59.36838 59.36838 59.36838 59.36838 59.36838 59.36838 59.36838 81.19061 81.19061 81.19061 81.19061 59.36838 81.19045 81.19045 81.19045 81.19045 59.36838 187.9993 187.9993 187.9993
30.06132 30.06132 30.06132 30.06132 30.06132 30.06132 30.06132 30.06132 30.06132 30.06132 30.06132 37.74208 37.74208 37.74208 37.74208 30.06132 37.74208 37.74208 37.74208 37.74208 30.06132 237.5642 237.5642 237.5642

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 20 20 20
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 20 20 20
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X20 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21
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Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle

MF.08US/
MF.08DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV
P Existing FWOP FWOP FWOP FWOP FWOP R1 R1 R1 R1 R1 R2 R2 R2 R2 R2 R3 R3 R3 R3 R3 R4 R4
50 0 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2

38.2394 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402
‐85.635 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287
2.085 4.47 4.47 NA 4.47 4.47 4.47 4.47 NA 4.47 4.47 4.47 4.47 NA 4.47 4.47 4.47 4.47 NA 4.47 4.47 4.47 4.47 NA
41.05 32.25 32.25 NA 32.25 32.25 32.25 32.25 NA 32.25 32.25 32.25 32.25 NA 32.25 32.25 32.25 32.25 NA 32.25 32.25 32.25 32.25 NA
4 3.085 3.085 NA 3.085 3.085 3.085 3.085 NA 3.085 3.085 3.085 3.085 NA 3.085 3.085 3.085 3.085 NA 3.085 3.085 3.085 3.085 NA

3.75 3.085 3.085 NA 3.085 3.085 3.085 3.085 NA 3.085 3.085 3.085 3.085 NA 3.085 3.085 3.085 3.085 NA 3.085 3.085 3.085 3.085 NA
70 45 45 NA 60 70 70 45 NA 60 70 70 45 NA 60 70 70 45 NA 60 70 70 45 NA
70 45 45 NA 60 70 70 45 NA 60 70 70 45 NA 60 70 70 45 NA 60 70 70 45 NA
9.5 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA
11 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA 13 13 13 13 NA
11 15.5 15.5 NA 15.5 15.5 15.5 15.5 NA 15.5 15.5 15.5 15.5 NA 15.5 15.5 15.5 15.5 NA 15.5 15.5 15.5 15.5 NA
11 16 16 NA 16 16 16 16 NA 16 16 16 16 NA 16 16 16 16 NA 16 16 16 16 NA
2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA
2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
2 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA
2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
2 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA
20 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA
20 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA
20 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA
20 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA
10 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA
13 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA
20 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA
20 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA
18 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA
18 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA 12 12 12 12 NA
20 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA
7 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA
11 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA 7.5 7.5 7.5 7.5 NA
13.5 15.5 15.5 15.5 15.5 NA 15.5 15.5 18 18 NA 18 15.5 18 18 NA 18 15.5 16 18 NA 18 15.5 18
12 11 11 11 11 NA 11 11 17 17 NA 17 11 17 17 NA 17 11 14 17 NA 17 11 20
13 11 11 11 11 NA 11 11 14 14 NA 14 11 14 14 NA 14 11 14 14 NA 14 11 14
3.75 6.75 6.75 6.75 6.75 NA 6.75 6.75 7.5 7.5 NA 7.5 6.75 7.5 7.5 NA 7.5 6.75 7 7.5 NA 7.5 6.75 7.5
8 6 6 6 6 NA 6 6 7 7 NA 7 6 7 7 NA 7 6 6.5 7 NA 7 6 7
4 4 4 4 4 NA 4 4 7 7 NA 7 4 7 7 NA 7 4 5 7 NA 7 4 7
8 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10

1325175 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770
2915 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110

29.04214 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139
84657.84 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7
548017.9 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3
692499.7 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4
5728.862 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85
6086.349 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53
187.9993 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328
237.5642 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732

20 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
20 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
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X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X21 X22 X22 X22 X22 X22 X22
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Park

Arthur 
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Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Arthur 
Draut 
Park

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle South South South South South South

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

MF.09US/
MF.09DS

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV LM LM LM LM LM LM
R4 R4 R4 H2 H2 H2 H2 H2 H3 H3 H3 H3 H3 P P P P P Existing FWOP FWOP FWOP FWOP FWOP
10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 0 2 10 20 50

38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.24402 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444
‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.6287 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303
4.47 4.47 4.47 4.47 NA 4.47 4.47 4.47 4.47 NA 4.47 4.47 4.47 4.47 NA 4.47 4.47 4.47 15 15 NA 15 15 15
32.25 32.25 32.25 32.25 NA 32.25 32.25 32.25 32.25 NA 32.25 32.25 32.25 32.25 NA 32.25 32.25 32.25 30 30 NA 30 30 30
3.085 3.085 3.085 3.085 NA 3.085 3.085 3.085 3.085 NA 3.085 3.085 3.085 3.085 NA 3.085 3.085 3.085 15 15 NA 15 15 15
3.085 3.085 3.085 3.085 NA 3.085 3.085 3.085 3.085 NA 3.085 3.085 3.085 3.085 NA 3.085 3.085 3.085 15 15 NA 15 15 15
60 70 70 45 NA 60 70 70 45 NA 60 70 70 45 NA 60 70 70 46.66667 46.66667 NA 60 70 70
60 70 70 45 NA 60 70 70 45 NA 60 70 70 45 NA 60 70 70 51.66667 51.66667 NA 65 70 70
13 13 13 13 NA 19.5 19.5 19.5 13 NA 19.5 19.5 19.5 13 NA 13 13 13 3.333333 3.333333 NA 3.333333 3.333333 3.333333
13 13 13 13 NA 19.5 19.5 19.5 13 NA 19.5 19.5 19.5 13 NA 13 13 13 2.666667 2.666667 NA 2.666667 2.666667 2.666667
15.5 15.5 15.5 15.5 NA 20 20 20 15.5 NA 20 20 20 15.5 NA 15.5 15.5 15.5 2.666667 2.666667 NA 2.666667 2.666667 2.666667
16 16 16 16 NA 20 20 20 16 NA 20 20 20 16 NA 16 16 16 2.666667 2.666667 NA 2.666667 2.666667 2.666667
1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1.5 2 2 1 1 NA 1 1 1
0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0 0 0
0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0 0 0
1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1.5 2 2 1 1 NA 1 1 1
0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0 0 0
0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0 0 0

11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 14.375 17.25 20 8.333333 8.333333 NA 8.333333 8.333333 8.333333
11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 11.5 11.5 11.5 11.5 NA 14.375 17.25 20 9.333333 9.333333 NA 9.333333 9.333333 9.333333
9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 11.875 14.25 20 4.333333 4.333333 NA 4.333333 4.333333 4.333333
9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 9.5 9.5 9.5 9.5 NA 11.875 14.25 20 4.333333 4.333333 NA 4.333333 4.333333 4.333333
12 12 12 12 NA 13.2 14.52 18.876 12 NA 13.2 14.52 18.876 12 NA 15 20 20 2 2 NA 2 2 2
12 12 12 12 NA 13.2 14.52 18.876 12 NA 13.2 14.52 18.876 12 NA 15 20 20 2 2 NA 2 2 2
10.5 10.5 10.5 10.5 NA 11.55 12.705 16.5165 10.5 NA 11.55 12.705 16.5165 10.5 NA 15.75 20 20 3.666667 3.666667 NA 3.666667 3.666667 3.666667
10.5 10.5 10.5 10.5 NA 11.55 12.705 16.5165 10.5 NA 11.55 12.705 16.5165 10.5 NA 15.75 20 20 5.333333 5.333333 NA 5.333333 5.333333 5.333333
12 12 12 12 NA 13.2 14.52 18.876 12 NA 13.2 14.52 18.876 12 NA 20 20 18 4.333333 4.333333 NA 4.333333 4.333333 4.333333
12 12 12 12 NA 13.2 14.52 18.876 12 NA 13.2 14.52 18.876 12 NA 20 20 18 4.333333 4.333333 NA 4.333333 4.333333 4.333333
10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 10.5 10.5 10.5 10.5 NA 15.75 20 20 7.333333 7.333333 NA 7.333333 7.333333 7.333333
6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 1.333333 1.333333 NA 1.333333 1.333333 1.333333
7.5 7.5 7.5 7.5 NA 11.25 11.25 11.25 7.5 NA 11.25 11.25 11.25 7.5 NA 7.5 7.5 7.5 0.666667 0.666667 NA 0.666667 0.666667 0.666667
18 NA 18 15.5 15.5 15.5 NA 15.5 15.5 15.5 15.5 NA 15.5 15.5 15.5 15.5 NA 15.5 0 0 0 0 NA 0
20 NA 20 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 1 1 1 1 NA 1
14 NA 14 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 11 6 6 6 6 NA 6
7.5 NA 7.5 6.75 6.75 6.75 NA 6.75 6.75 6.75 6.75 NA 6.75 6.75 6.75 6.75 NA 6.75 5.166667 5.166667 5.166667 5.166667 NA 5.166667
7 NA 7 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 4 4 4 4 NA 4
7 NA 7 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 0.666667 0.666667 0.666667 0.666667 NA 0.666667
10 NA 10 10 10 10 NA 10 10 10 10 NA 10 10 10 10 NA 10 8 8 8 8 NA 8

1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 1741770 2051402 2051402 2051402 2051402 2051402 2051402
8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 8110 14385 14385 14385 14385 14385 14385

22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 22.4139 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535
181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 181776.7 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4
243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 243083.3 363229.5 363229.5 363229.5 363229.5 243083.3 589127.5 589127.5 589127.5 589127.5 354190.3 354190.3 354190.3 354190.3 354190.3 354190.3
457463.4 457463.4 457463.4 457463.4 462335.4 462335.4 462335.4 462335.4 457463.4 457463.4 457463.4 457463.4 457463.4 457463.4 891111.7 891111.7 891111.7 891111.7 254979.3 254979.3 254979.3 254979.3 254979.3 254979.3
12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 12027.85 13928.76 13928.76 13928.76 13928.76 12027.85 15703.42 15703.42 15703.42 15703.42 23840.75 23840.75 23840.75 23840.75 23840.75 23840.75
11852.53 11852.53 11852.53 11852.53 12138.3 12138.3 12138.3 12138.3 11852.53 11852.53 11852.53 11852.53 11852.53 11852.53 16121.57 16121.57 16121.57 16121.57 20628.92 20628.92 20628.92 20628.92 20628.92 20628.92
29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 29.97328 44.78786 44.78786 44.78786 44.78786 29.97328 72.64211 72.64211 72.64211 72.64211 24.62219 24.62219 24.62219 24.62219 24.62219 24.62219
56.40732 56.40732 56.40732 56.40732 57.00806 57.00806 57.00806 57.00806 56.40732 56.40732 56.40732 56.40732 56.40732 56.40732 109.8781 109.8781 109.8781 109.8781 17.72536 17.72536 17.72536 17.72536 17.72536 17.72536

10 10 10 10 10 10 10 10 10 10 10 10 10 10 20 20 20 20 5 5 5 5 5 5
15 15 15 15 15 15 15 15 15 15 15 15 15 15 70 70 70 70 5 5 5 5 5 5
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X22 X22 X22 X22 X22 X22 X22 X22 X22 X22 X22 X22 X22 X22 X22 X22 X22 X22 X22 X22 X24 X24 X24 X24

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Concrete 
Channel

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

South South South South South South South South South South South South South South South South South South South South Middle Middle Middle Middle

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

SF.18/SF.1
9A/SF.35

MF.34 MF.34 MF.34 MF.34

LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM LM FV FV FV FV
R1 R1 R1 R1 R1 R2 R2 R2 R2 R2 H2 H2 H2 H2 H2 P P P P P Existing FWOP FWOP FWOP
0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 0 2 10

38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.23444 38.22907 38.22907 38.22907 38.22907
‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.7303 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148

15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 2 2 NA 2
30 NA 30 30 30 30 NA 30 30 30 30 NA 30 30 30 30 NA 30 30 30 34 34 NA 34
15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 6 6 NA 6
15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 15 NA 15 15 15 5 5 NA 5

46.66667 NA 60 70 70 46.66667 NA 60 70 70 46.66667 NA 60 70 70 46.66667 NA 60 70 70 10 10 NA 25
51.66667 NA 65 70 70 51.66667 NA 65 70 70 51.66667 NA 65 70 70 51.66667 NA 65 70 70 10 10 NA 25
3.333333 NA 3.333333 3.333333 3.333333 3.333333 NA 3.333333 3.333333 3.333333 3.333333 NA 5 5 5 3.333333 NA 3.333333 3.333333 3.333333 3 3 NA 3
2.666667 NA 2.666667 2.666667 2.666667 2.666667 NA 2.666667 2.666667 2.666667 2.666667 NA 5 5 5 2.666667 NA 2.666667 2.666667 2.666667 3 3 NA 3
2.666667 NA 2.666667 2.666667 2.666667 2.666667 NA 2.666667 2.666667 2.666667 2.666667 NA 15 15 15 2.666667 NA 2.666667 2.666667 2.666667 5 5 NA 5
2.666667 NA 2.666667 2.666667 2.666667 2.666667 NA 2.666667 2.666667 2.666667 2.666667 NA 15 15 15 2.666667 NA 2.666667 2.666667 2.666667 5 5 NA 5

1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1.5 2 2 0 0 NA 0
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0
1 NA 1 1 1 1 NA 1 1 1 1 NA 1 1 1 1 NA 1.5 2 2 0 0 NA 0
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0
0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0 NA 0

8.333333 NA 8.333333 8.333333 8.333333 8.333333 NA 8.333333 8.333333 8.333333 8.333333 NA 8.333333 8.333333 8.333333 8.333333 NA 10.41 20 20 4 4 NA 4
9.333333 NA 9.333333 9.333333 9.333333 9.333333 NA 9.333333 9.333333 9.333333 9.333333 NA 9.333333 9.333333 9.333333 9.333333 NA 11.66 20 20 4 4 NA 4
4.333333 NA 4.333333 4.333333 4.333333 4.333333 NA 4.333333 4.333333 4.333333 4.333333 NA 4.333333 4.333333 4.333333 4.333333 NA 5.41 6.5 20 4 4 NA 4
4.333333 NA 4.333333 4.333333 4.333333 4.333333 NA 4.333333 4.333333 4.333333 4.333333 NA 4.333333 4.333333 4.333333 4.333333 NA 5.41 6.5 20 4 4 NA 4

2 NA 2 2 2 2 NA 2 2 2 2 NA 2.2 2.42 3.15 2 NA 2.5 3.5 4 4 4 NA 4
2 NA 2 2 2 2 NA 2 2 2 2 NA 2.2 2.42 3.15 2 NA 2.5 3.5 4 4 4 NA 4

3.666667 NA 3.666667 3.666667 3.666667 3.666667 NA 3.666667 3.666667 3.666667 3.666667 NA 4.02 4.42 5.75 3.666667 NA 20 20 18 11 11 NA 11
5.333333 NA 5.333333 5.333333 5.333333 5.333333 NA 5.333333 5.333333 5.333333 5.333333 NA 5.86 6.45 8.38 5.333333 NA 20 20 18 11 11 NA 11
4.333333 NA 4.333333 4.333333 4.333333 4.333333 NA 4.333333 4.333333 4.333333 4.333333 NA 4.76 5.24 6.81 4.333333 NA 20 20 18 7 7 NA 7
4.333333 NA 4.333333 4.333333 4.333333 4.333333 NA 4.333333 4.333333 4.333333 4.333333 NA 4.76 5.24 6.81 4.333333 NA 20 20 18 7 7 NA 7
7.333333 NA 7.333333 7.333333 7.333333 7.333333 NA 7.333333 7.333333 7.333333 7.333333 NA 7.333333 7.333333 7.333333 7.333333 NA 11 20 20 4 4 NA 4
1.333333 NA 1.333333 1.333333 1.333333 1.333333 NA 1.333333 1.333333 1.333333 1.333333 NA 1.333333 1.333333 1.333333 1.333333 NA 11 11 11 5 5 NA 5
0.666667 NA 0.666667 0.666667 0.666667 0.666667 NA 0.666667 0.666667 0.666667 0.666667 NA 0.72 0.79 1.03 0.666667 NA 10 10 10 6 6 NA 6

0 15 15 NA 15 0 17 17 NA 17 0 0 0 NA 0 0 0 0 NA 0 3 3 3 3
1 10 10 NA 10 1 14 14 NA 14 1 1 1 NA 1 1 1 1 NA 1 2 2 2 2
6 9 9 NA 9 6 12 12 NA 12 6 6 6 NA 6 6 6 6 NA 6 6 6 6 6

5.166667 5.166667 5.166667 NA 5.166667 5.166667 5.166667 5.166667 NA 5.166667 5.166667 5.166667 5.166667 NA 5.166667 5.166667 5.166667 5.166667 NA 5.166667 5 5 5 5
4 6 6 NA 6 4 7 7 NA 7 4 4 4 NA 4 4 4 4 NA 4 1 1 1 1

0.666667 6 6 NA 6 0.666667 7 7 NA 7 0.666667 0.666667 0.666667 NA 0.666667 0.666667 0.666667 0.666667 NA 0.666667 3 3 3 3
8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 8 8 8 NA 8 4 4 4 4

2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2051402 2658974 2658974 2658974 2658974
14385 14385 14385 14385 14385 14385 14385 14385 14385 14385 14385 14385 14385 14385 14385 14385 14385 14385 14385 14385 7450 7450 7450 7450

33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 33.37535 44.86442 44.86442 44.86442 44.86442
480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 480104.4 334239.9 334239.9 334239.9 334239.9
354190.3 354190.3 354190.3 354190.3 354190.3 354190.3 354190.3 354190.3 354190.3 354190.3 354190.3 714010 714010 714010 714010 354190.3 714010 714010 714010 714010 153803.3 153803.3 153803.3 153803.3
254979.3 254979.3 254979.3 254979.3 254979.3 254979.3 254979.3 254979.3 254979.3 254979.3 254979.3 306511.1 306511.1 306511.1 306511.1 254979.3 306511.1 306511.1 306511.1 306511.1 911084.4 911084.4 911084.4 911084.4
23840.75 23840.75 23840.75 23840.75 23840.75 23840.75 23840.75 23840.75 23840.75 23840.75 23840.75 27335.8 27335.8 27335.8 27335.8 23840.75 27335.8 27335.8 27335.8 27335.8 5760.886 5760.886 5760.886 5760.886
20628.92 20628.92 20628.92 20628.92 20628.92 20628.92 20628.92 20628.92 20628.92 20628.92 20628.92 20123.7 20123.7 20123.7 20123.7 20628.92 20123.7 20123.7 20123.7 20123.7 7957.648 7957.648 7957.648 7957.648
24.62219 24.62219 24.62219 24.62219 24.62219 24.62219 24.62219 24.62219 24.62219 24.62219 24.62219 49.63573 49.63573 49.63573 49.63573 24.62219 49.63573 49.63573 49.63573 49.63573 20.64473 20.64473 20.64473 20.64473
17.72536 17.72536 17.72536 17.72536 17.72536 17.72536 17.72536 17.72536 17.72536 17.72536 17.72536 21.30769 21.30769 21.30769 21.30769 17.72536 21.30769 21.30769 21.30769 21.30769 122.2932 122.2932 122.2932 122.2932

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 10 10 10 10
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 30 30 30 30
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X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X24 X28 X28

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Oxmoor 
Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle

MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.34 MF.12 MF.12

FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV FV DR DR
FWOP FWOP C C C C C R3 R3 R3 R3 R3 H2 H2 H2 H2 H2 P P P P P Existing FWOP
20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 0

38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.22907 38.24098 38.24098
‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.6148 ‐85.5871 ‐85.5871

2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 1.83 1.83
34 34 34 NA 34 34 34 34 NA 34 34 34 34 NA 34 34 34 34 NA 34 34 34 35 35
6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 2.75 2.75
5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 2.33 2.33
40 70 10 NA 25 40 70 10 NA 25 40 70 10 NA 25 40 70 10 NA 25 40 70 0 0
40 70 10 NA 25 40 70 10 NA 25 40 70 10 NA 25 40 70 10 NA 25 40 70 0 0
3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 4.5 4.5 4.5 3 NA 3 3 3 4 4
3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 4.5 4.5 4.5 3 NA 3 3 3 4 4
5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 20 20 20 5 NA 5 5 5 4 4
5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 20 20 20 5 NA 5 5 5 3 3
0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0
0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0
0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0.5 2 2 0 0
0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 2 3 0 0
0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 1 2 3 0 0
0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 2 3 3 0 0
4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 5 6 20 6 6
4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 5 6 20 3 3
4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 5 6 20 0 0
4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 5 6 20 0 0
4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4.4 4.84 6.292 4 NA 5 7 8 3 3
4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4.4 4.84 6.292 4 NA 5 7 8 3 3
11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 12.1 13.31 17.303 11 NA 16.5 20 20 11 11
11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 12.1 13.31 17.303 11 NA 16.5 20 20 11 11
7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7.7 8.47 11.011 7 NA 20 20 18 3 3
7 7 7 NA 7 7 7 7 NA 7 7 7 7 NA 7.7 8.47 11.011 7 NA 20 20 18 3 3
4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 6 20 20 2 2
5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 5
6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 9 9 9 6 NA 6 6 6 3 3
NA 3 3 3 3 NA 3 3 18 18 NA 18 3 3 3 NA 3 3 3 3 NA 3 3 3
NA 2 2 2 2 NA 2 2 20 20 NA 20 2 2 2 NA 2 2 2 2 NA 2 2 2
NA 6 6 6 6 NA 6 6 14 14 NA 14 6 6 6 NA 6 6 6 6 NA 6 8 8
NA 5 5 5 5 NA 5 5 7.5 7.5 NA 7.5 5 5 5 NA 5 5 5 5 NA 5 4 4
NA 1 1 1 1 NA 1 1 6 6 NA 6 1 1 1 NA 1 1 1 1 NA 1 7 7
NA 3 3 3 3 NA 3 3 6 6 NA 6 3 3 3 NA 3 3 3 3 NA 3 3 3
NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4

2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 2658974 637414.2 637414.2
7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 7450 6400 6400

44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 44.86442 16.70986 16.70986
334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 334239.9 106943.1 106943.1
153803.3 153803.3 153803.3 153803.3 153803.3 153803.3 153803.3 153803.3 153803.3 153803.3 153803.3 153803.3 153803.3 287233.5 287233.5 287233.5 287233.5 153803.3 447393 447393 447393 447393 170929.6 170929.6
911084.4 911084.4 911084.4 911084.4 911084.4 911084.4 911084.4 911084.4 911084.4 911084.4 911084.4 911084.4 911084.4 958039.5 958039.5 958039.5 958039.5 911084.4 1878755 1878755 1878755 1878755 38210.05 38210.05
5760.886 5760.886 5760.886 5760.886 5760.886 5760.886 5760.886 5760.886 5760.886 5760.886 5760.886 5760.886 5760.886 7431.193 7431.193 7431.193 7431.193 5760.886 14731.98 14731.98 14731.98 14731.98 7821.49 7821.49
7957.648 7957.648 7957.648 7957.648 7957.648 7957.648 7957.648 7957.648 7957.648 7957.648 7957.648 7957.648 7957.648 8889.209 8889.209 8889.209 8889.209 7957.648 23179.1 23179.1 23179.1 23179.1 2016.868 2016.868
20.64473 20.64473 20.64473 20.64473 20.64473 20.64473 20.64473 20.64473 20.64473 20.64473 20.64473 20.64473 20.64473 38.55484 38.55484 38.55484 38.55484 20.64473 60.05275 60.05275 60.05275 60.05275 26.70775 26.70775
122.2932 122.2932 122.2932 122.2932 122.2932 122.2932 122.2932 122.2932 122.2932 122.2932 122.2932 122.2932 122.2932 128.5959 128.5959 128.5959 128.5959 122.2932 252.1819 252.1819 252.1819 252.1819 5.97032 5.97032

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 30 30 30 30 0 0
30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 0 0
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X28 X28 X28 X28 X28 X28 X28 X28 X28 X28 X28 X28 X28 X28 X28 X28 X28 X28 X28
Hurstbour

ne 
Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Hurstbour
ne 

Country 
Club

Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle Middle

MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12 MF.12

DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR DR
FWOP FWOP FWOP FWOP C C C C C R2 R2 R2 R2 R2 P P P P P
2 10 20 50 0 2 10 20 50 0 2 10 20 50 0 2 10 20 50

38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098 38.24098
‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871 ‐85.5871

NA 1.83 1.83 1.83 1.83 NA 1.83 1.83 1.83 1.83 NA 1.83 1.83 1.83 1.83 NA 1.83 1.83 1.83
NA 35 35 35 35 NA 35 35 35 35 NA 35 35 35 35 NA 35 35 35
NA 2.75 2.75 2.75 2.75 NA 2.75 2.75 2.75 2.75 NA 2.75 2.75 2.75 2.75 NA 2.75 2.75 2.75
NA 2.33 2.33 2.33 2.33 NA 2.33 2.33 2.33 2.33 NA 2.33 2.33 2.33 2.33 NA 2.33 2.33 2.33
NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 15 30 70
NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 15 30 70
NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4
NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4
NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4
NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3
NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0
NA 6 6 6 6 NA 6 6 6 6 NA 6 6 6 6 NA 7.5 9 20
NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3.75 4.5 20
NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 20
NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 20
NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3.75 5.25 6
NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3.75 5.25 6
NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 16.5 20 20
NA 11 11 11 11 NA 11 11 11 11 NA 11 11 11 11 NA 16.5 20 20
NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 20 20 18
NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 20 20 18
NA 2 2 2 2 NA 2 2 2 2 NA 2 2 2 2 NA 3 20 20
NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5 5 NA 5 5 5
NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3 3 NA 3 3 3
3 3 NA 3 3 3 3 NA 3 3 16 16 NA 16 3 3 3 NA 3
2 2 NA 2 2 2 2 NA 2 2 12 12 NA 12 2 2 2 NA 2
8 8 NA 8 8 8 8 NA 8 8 13 13 NA 13 8 8 8 NA 8
4 4 NA 4 4 4 4 NA 4 4 5 5 NA 5 4 4 4 NA 4
7 7 NA 7 7 7 7 NA 7 7 8 8 NA 8 7 7 7 NA 7
3 3 NA 3 3 3 3 NA 3 3 6 6 NA 6 3 3 3 NA 3
4 4 NA 4 4 4 4 NA 4 4 4 4 NA 4 4 4 4 4 4

637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2 637414.2
6400 6400 6400 6400 6400 6400 6400 6400 6400 6400 6400 6400 6400 6400 6400 6400 6400 6400 6400

16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986 16.70986
106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1 106943.1
170929.6 170929.6 170929.6 170929.6 170929.6 170929.6 170929.6 170929.6 170929.6 170929.6 170929.6 170929.6 170929.6 170929.6 170929.6 360596.6 360596.6 360596.6 360596.6
38210.05 38210.05 38210.05 38210.05 38210.05 38210.05 38210.05 38210.05 38210.05 38210.05 38210.05 38210.05 38210.05 38210.05 38210.05 167236.3 167236.3 167236.3 167236.3
7821.49 7821.49 7821.49 7821.49 7821.49 7821.49 7821.49 7821.49 7821.49 7821.49 7821.49 7821.49 7821.49 7821.49 7821.49 13511.52 13511.52 13511.52 13511.52
2016.868 2016.868 2016.868 2016.868 2016.868 2016.868 2016.868 2016.868 2016.868 2016.868 2016.868 2016.868 2016.868 2016.868 2016.868 12800.02 12800.02 12800.02 12800.02
26.70775 26.70775 26.70775 26.70775 26.70775 26.70775 26.70775 26.70775 26.70775 26.70775 26.70775 26.70775 26.70775 26.70775 26.70775 56.34321 56.34321 56.34321 56.34321
5.97032 5.97032 5.97032 5.97032 5.97032 5.97032 5.97032 5.97032 5.97032 5.97032 5.97032 5.97032 5.97032 5.97032 5.97032 26.13067 26.13067 26.13067 26.13067

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 20 20 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 20 20 20
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