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BACKGROUND AND OBJECTIVES

The U.S. Army Corps of Engineers (USACE) has quantified potential benefits to existing aquatic
and riparian habitats in Desoto County, Mississippi resulting from the proposed construction of
alternatives discussed in the final Integrated Feasibility Report and Environmental Impact
Statement (final IFR-EIS) for the Memphis Metropolitan Stormwater-North DeSoto, DeSoto
County, Mississippi Feasibility Study. Data for variables associated with the stream condition
index (SCI) model was collected by the Engineering Research and Design Center-Environmental
Laboratory (ERDC-EL), Aquatic Ecology & Invasive Species Branch during field work
conducted in 2020.

Land-use, or habitat, types within the study area primarily includes agricultural land, forest, and
developed/residential areas, other land-use types include hay/pasture, shrub-scrub, herbaceous,
and barren land. Agricultural lands and developed areas provide limited terrestrial habitat for a
small number of species. Bottomland hardwoods (BLH) are the predominant terrestrial habitat
within the Mississippi Alluvial Valley (MAV), and therefore was the habitat most appropriate for
restoration. The two dominant BLH communities are riverfront BLH and mixed BLH. Dominant
species of the riverfront BLH communities include cottonwood (Populus deltoides), sycamore
(Platanus occidentalis), and black willow (Salix nigra), while dominant mixed BLH species
include pecan (Carya spp.), green ash (Fraxinus pennsylvanica), sugarberry (Celtis laevigata),
hackberry (Celtis occidentalis), oaks (Quercus spp.), and elm (Ulmus spp.).

There are two components to the Memphis Metropolitan Stormwater-North DeSoto, DeSoto
County, Mississippi Feasibility Study (hereafter referred to as, the Study): Flood Risk
Management (FRM) and Aquatic Ecosystem Restoration (AER). Objectives for the Study
include (1) Reduce flood damages to residential and commercial property in DeSoto County, (2)
Reduce impacts to critical infrastructure, (3) Reduce risk to human life from flooding and rainfall
events throughout Desoto County, (4) Restore aquatic habitat by reducing channel degradation
such as incision and erosion, (5) Restore suitable habitat for native and special status species.
USACE determined the pre-work baseline habitat suitability for target species using the SCI
model to derive estimates of benefits to habitat for “with-project” actions. No significant adverse
ecological impacts, due to the FRM component of the Study, are anticipated; therefore, no
additional discussion of the FRM component is contained in this appendix.

OVERVIEW AND JUSTIFICATION FOR USING THE STREAM CONDITION INDEX
MODEL

A full description of the SCI Model is given in the “Model Documentation, Stream Condition
Index Model, DeSoto County, Mississippi” included in Section II of this Appendix. An
ecological model was developed for DeSoto County, Mississippi. The primary problem
identified in the study area is the risk of flood damages primarily in the Horn Lake Creek and
Coldwater River Basins. A multidisciplinary team was convened to identify water resource
problems, needs and opportunities and target stream reaches of immediate concern. Because of
the high flood risk and flashy conditions, stream channels in the study area were highly eroded,
and in many cases, exhibit steep banks with little to no protection. The Stream Condition Index
(SCI) model provides a means to quantify overall habitat suitability under various management
alternatives. SCI model input variables are derived from species-specific habitat requirements for
specific species in a defined area. The SCI model rates the quality of available habitat using a
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scale of 0 (unsuitable) to 1.0 (optimal). Land cover types were mapped in a defined area within
100 meters of each stream that was evaluated in the study area (Table 1).

METHODS
Selection of Field Sites

USACE-MVM provided ERDC-EL with a list of 11 Streams as potential restoration sites that
had been identified by local stakeholders and the public. A 100-meter buffer from the top bank
of each stream was established for all potential restoration activities to help identify potential
sample sites for each land-use type. Many streams within Desoto County, Mississippi are
difficult to access due to lack of rights-of-entry and inaccessible stream reaches. In addition, the
Study area encompasses all of Desoto County making field sampling for the feasibility phase of
the study unrealistic; therefore, 65 sample sites were visited along 10 representative streams (not
necessarily the same as the 11 streams identified for restoration potential), including Johnson
Creek, Horn Lake Creek, Camp Creek, Nolehoe Creek, Hurricane Creek, and Lick Creek. SCI
scores were tabulated, as described within the “Model Documentation, Stream Condition Index
Model, DeSoto County, Mississippi” included in Section II of this Appendix. Sample locations
and SCI variables are tabulated in Table 2, and SCI scores and stream disturbance regime are
included in Table 3. The streams that were sampled allowed the team to derive the appropriate
SCI for each stream reach in the study area. To help alleviate time constraints, extrapolation was
used to indicate potential ecological lift for each stream. Extrapolation is based on surface
protection and is described below. Relate disturbance regime was determined by grouping the
SCI scores in four classes: Relatively Undisturbed (0.8-1.0), Minimally Disturbed (0.6-0.8),
Minor Disturbance to Biotic and Abiotic Attributes (0.2-0.6), and Severely Disturbed (0.0-0.2),
highlighted in dark green, light green, yellow, and light red, respectively (Table 3).
Consequently, a gradient of restoration potential was determined from Severely Disturbed with
high potential to Relatively Undisturbed exhibiting best attainable conditions (Stoddard et al.
2006) thus target analog, reference reach conditions.

Methods for Quantifying Habitat Characteristics/Baseline Habitat Conditions

NLCD land cover was used to map vegetation cover types in the riparian zone within 100-meters
from the stream banks. Depending on scale and data quality objectives, the left and right banks
can be included together or separate. In this Study, the banks are combined for an overall
estimation of cover types within the watershed. SCI scores are estimated from surface protection
(SUR) by calculating a weighted sum of the cover types. The SCI versus Surface Protection
(SUR) correlation is recommended at the GIS Watershed Scale in the planning phase of the
project (e.g., watershed prioritization and restoration plan selection).

The following stream segments were assessed using SCI remotely via satellite imagery: Cane,
Mussacana, Nonconnah, Nolehoe, Short Fork, and Red Banks. The following steps were
followed in calculating AAHU for each of the six stream corridors:

1. NLCD land cover was determined for several cover types: cultivated crops, barren land,
hay/pasture, herbaceous, and shrub/scrub (Table 1).



2. Since the estimation was determined, remotely via satellite imagery, this equation was
used to calculate the SCI scores (SCI = 0.950(Surface Protection)-0.081). Process for evaluation
development is included in the “Model Documentation, Stream Condition Index Model, DeSoto
County, Mississippi” included in Section II of this Appendix.

3. SCI scores were used to calculate net gain (average annual habitat units) between the
future without project condition and the future with project condition, due to stream restoration
from the proposed grade control structures for stream stabilization (Tables 11-50).

Calculating Average Annual Habitat Units

The overall effects of each restoration plan were estimated by calculating the net change in
Average Annual Habitat Units (AAHUSs) between the No-action Alternative (Future Without
Project Conditions (FWOP)) and the proposed Alternatives (Future with Project Conditions
(FWP)) evaluated in the Integrated Feasibility Report and Environmental Impact Statement,
hereafter referred to as the Main Report. The FWOP condition was determined using the SCI
method described above applied over varying acreages as described in the Main Report. As no
streambank stabilization is expected to occur in the FWOP condition, the ERDC — Coastal
Hydraulics Laboratory estimates a loss of approximately 191 riparian acres over a 50-year period
of analysis. This loss of acreage is incorporated into the FWOP condition in Year 25 for each
stream in order to calculate net benefits for the FWP condition.

RESULTS

This IFR-EIS addresses the No Action Alternative and Alternatives 1, 4, 5a and 5b as described
in greater detail in Section 5 of the IFR-EIS. With the no action alternative, streams would
continue to destabilize, widen, and banks would continue to erode causing continued impacts
from sedimentation, excess nutrients, and low dissolved oxygen. In addition, the widening would
cause continued impacts to infrastructure, such as bridges and roads as well as residential
property. Without construction of the NER Plan, it is estimated that approximately 191 acres of
land adjacent to the final array of streams may be lost due to erosion and bank failures. Section 5
of the IFR-DEIS describes the Ecosystem Restoration alternatives and plan formulation. Table
10 shows a summary comparison of the evaluated plans for the AER components of the plan.
Highlighted cells in Table 10 identify the combination of plans that were selected based on the
outcome of the Cost Effectiveness — Incremental Cost Analysis Model which is run by USACE
Economists to help identify plans that occur along the efficient frontier, or are the most cost-
effective ecosystem restoration plans. Tables 11-50 show the differences in estimated outputs
from the potential AER plans. Plan selection is described below in the Discussion Section.



Table 1. National Land Classification Data, Land-use Acreages per stream in the Desoto County Study.

National Land Classification Data

Emergent
Cultivated Deciduous Herbaceous Mixed Open Woody
Streams Crops Forest Developed Wetlands Hay/Pasture Herbaceous Forest Water Shrub/Scrub Wetlands Barren
Camp Creek 279.6 71.2 14.7 10.2 83 3.1 4.2 4 29.6 308
Horn Lake Creek 77.8 141.9 261.5 11.3 107.4 3.6 33 68.1 348.5
Johnson Creek 332 107.6 43.1 21.8 107.4 0.9 19.1 10.9 48.3 188.6
Cane Creek 133 14.9 1.8 44 .3 112.1 1.1 48.7 17.6 32
Hurricane Creek 484.6 69.2 61.6 71.2 85 4.9 87.4 62.5 232.6 13
Lick Creek 93.2 76.3 146.1 24 0.4 19.6 110.5 4.9
Mussacana Creek 79.6 40.5 44 54 116.5 9.6 9.6 39.8 17.8 90.7
Nonconnah
Creek 275.8 162.6 646.1 4.7 76.1 7.3 3.3 4.4 73.8 212.6 0.4
Nolehoe Creek 94.1 29.4 191 16.5 18.5 19.1 20.7
Short Fork 267.8 75.6 66.3 8 119 4.9 0.4 5.8 314 70.5
Red Banks 92.7 5.1 0.9 4.4 74.3 0.4 1.3 24.5 165
Table 2. Stream Condition Index (SCI) Field Sampling Results
Disturbance
SCl SCl (-) sclI SCI Regime
Station | Assessment Coordinates sci (15va)  Sc (5 Var) (5 Var) SCl SURonly Based on
Stream Location 5 Variable
D Date Lat(N) | Long(W) CEM (15 (5 SUR scl
CEM | Index ALT STB HAB FC CAN RIP DEP DEN SUR ANG UPP MID LOW VEG BED Var) Normalized Var) Normalized Normalized only Normalized Equation
Minimally
1 JR1 34.91886 | 90.18215 | US61 4 0.8 0.5 0.6 0.8 | 0.8 09 | 0.9 0.4 0.6 0.9 0.5 1 1 0.1 0.3 0.5 | 0.57 0.56 0.64 0.71 -0.71  0.77 1.00 Disturbed
Baldwin Rd. at Johnson Minor
2 JR1A 34.91435 | 90.13149 | Creek Greenway 4 0.8 0.6 0.5 06 | 0.8 09 | 0.6 0.4 0.5 0.7 0.4 1 1 0.1 0.7 0.5 | 0.55 0.53 0.53 0.53 -0.53 0.58 0.75 Disturbed
Baldwin Rd. at Johnson Minor
3 JR2 34.91456 | 90.13246 | Creek Greenway 2 0.4 0.3 0.4 0.7 | 0.7 0.8 | 0.5 0.2 0.3 0.6 0.4 1 1 0.1 0.7 0.5 | 0.44 0.37 0.51 0.50 -0.50 0.49 0.63  Disturbed
Minor
4 JR3 3491465 | 90.11366 | South of Austin Rd. 2 0.4 0.2 0.3 04 | 0.3 06 | 04 0.1 0.3 0.4 0.3 1 1 0.1 0.7 0.3 | 0.33 0.20 0.34 0.23 -0.23  0.30 0.38  Disturbed
Austin Rd. west of Minor
5/6 JR4 34.91869 | 90.10389 | SR301 4 0.8 0.3 0.6 0.6 | 0.6 0.8 | 0.6 0.3 0.4 0.6 0.3 1 1 0.1 0.7 0.5 | 0.49 043 0.50 0.49 -0.49 049 0.63  Disturbed
Johnson 11/3/2020 SR301 south of Church Minor
7 | Creek JR5 3492908 | 90.09662 | Rd. 2 0.4 0.4 0.3 0.7 | 0.6 0.8 | 0.8 0.6 0.4 0.7 0.4 1 1 0.1 0.5 0.5 | 0.49 0.44 0.49 0.48 -0.48 0.58 0.75 Disturbed
Baldwin Rd. south of Minor
8 JR6 3491451 | 90.13257 | Austin Rd. 4 0.8 0.3 0.5 0.6 | 0.6 0.8 | 0.6 0.3 0.4 0.6 0.3 1 1 0.1 0.5 0.5 | 0.47 040 0.49 0.46 -0.46  0.49 0.63  Disturbed
Baldwin Rd. south of Minor
9 JR6B 3491451 | 90.13257 | Austin Rd. 4 0.8 0.6 0.7 04 | 0.8 09 | 0.8 0.4 0.5 0.8 0.5 1 1 0.1 0.5 0.5 | 0.56 0.53 0.56 0.58 -0.58 0.68 0.88  Disturbed
Johnson Creek Minor
10 JR7 34,9189 | 90.16277 | Greenway 2 0.4 0.4 0.4 0.7 | 0.4 0.6 | 0.7 0.7 0.6 0.7 0.5 1 1 0.1 0.5 0.5 | 0.50 045 0.55 0.56 -0.56 0.58 0.75  Disturbed
Johnson Creek Minor
11 JR1C 3491887 | 90.16628 | Greenway 2 0.4 0.4 0.4 0.7 | 04 0.6 | 0.7 0.7 0.6 0.7 0.5 1 1 0.1 0.5 0.5 | 0.50 0.45 0.55 0.56 -0.56 0.58 0.75 Disturbed
Johnson Creek Minor
12 JR1D 3491887 | 90.16628 | Greenway 3 0.5 0.3 0.3 0.8 | 0.9 09 | 0.9 0.5 0.8 0.9 0.2 1 1 0.1 0.5 0.5 | 0.51 047 0.46 0.43 -0.43  0.77 1.00 Disturbed
Severely
13 HLCS 34.98444 90.0664 | Horn Lake Rd. 3 0.5 0.2 0.1 04 | 0.3 02 | 03 0.4 0.2 0.3 0.2 1 1 0.1 0.5 0.5 | 0.29 0.15 0.26 0.11 -0.11  0.20 0.25  Disturbed
Horn Lake 11/4/2020 Minor
14/15 | Creek HLC11 34.96513 90.0174 | US51 north of SR302 3 0.5 0.3 0.4 0.7 | 04 03 | 0.2 0.4 0.3 0.3 0.4 1 0.1 0.1 0.2 0.5 ] 0.30 0.16 0.44 0.40 -0.40 0.20 0.25 Disturbed
| Blvd. off Expy Dr. west
16 HLC13.5 3495403 | 90.00542 | of I-55 2 0.4 0.9 1 0.8 | 0.8 1 1 0.6 0.9 0.9 0.6 1 1 0.7 0.9 0.7 | 0.79 0.88 0.79 0.94 -0.94 0.77 1.00




| Blvd. off Expy Dr. west

17 HLC13.7 34.95403 | 90.00394 | of I-55 0.8 | 08 | 0.9 0.8 | 0.8 1 1 0.6 0.7 0.9 0.5 1 1 0.7 0.9 0.7
18 HLC15 34.94983 | 89.99241 | Nail Rd. east of I-55 05| 04| 06 0.7 | 0.8 0.6 | 0.9 0.4 0.7 0.9 0.3 1 1 0.7 0.9 0.8
Elmore Rd. South of Nail
19 HLC16 34.94553 | 89.98149 | Rd. 05| 08| 0.8 0.7 | 0.7 09 | 09 0.5 0.8 0.9 0.4 1 1 0.7 0.9 0.8
Elmore Rd. South of Nail
20 HLC16 34.94461 | 89.98064 | Rd. 08| 02| 09 0.7 | 0.7 09 | 09 0.4 0.8 0.9 0.4 1 0.1 0.1 0.6 0.9
Swinnea Rd. north of
21 HLC17 34.93721 | 89.97173 | Church Rd. 05| 08| 0.8 0.7 | 0.7 0.7 | 0.8 | 05 0.8 0.9 0.4 1 0.7 0.1 0.7 0.8
Johnson Johnson Creek
22 | Creek JR1E near JR1D Greenway 0.8 | 02| 0.5 0.8 | 0.7 0.5 | 0.7 0.4 0.6 0.8 0.3 1 1 0.7 0.9 0.5
Camp West Sandidge Rd. off
23 | Creek cc1 34,9444 | 89.86681 | US78 05| 03| 0.2 04 | 06 0.2 | 0.2 0.2 0.4 0.1 0.2 0.1 0.7 0.1 0.2 0.6
West Sandidge Rd. off
24* NC1B 34,929 | 89.87154 | US78 at Bridge Out 05| 02| 01 04 | 04 0.2 [ 03 0.4 0.3 0.4 0.1 0.1 0.7 0.1 0.2 0.3
Pleasant Hill Rd. north
25 NC10 34.94792 89.9009 | of Nail Rd. 0.8 | 06| 0.7 0.6 | 0.7 0.8 | 0.6 | 0.6 0.6 0.6 0.3 1 0.7 0.1 0.5 0.8
Gully at Meadow Brook
26 Gully 34.95473 | 89.90436 | Dr. south of SR302 05| 01| 01 0.2 | 0.1 0.2 | 03 0.4 0.2 0.3 0.1 1 0.1 0.1 0.6 0.4
11/5/2020 Stream at Meadow
Nolehoe Brook Dr. south of
27 Creek NC4 34,9548 | 89.90421 | SR302 0.8 | 01| 0.7 0.2 [ 0.3 04 | 02 0.2 0.2 0.2 0.3 0.1 0.1 0.1 0.1 0.2
Malone Rd. at corner of
28 NC5B 34.96058 | 89.91959 | SR302 0.8 | 06| 0.7 0.6 | 0.7 0.8 | 0.6 | 0.6 0.6 0.6 0.3 1 0.7 0.1 0.7 0.7
Malone Rd. at corner of
29 NC7 34.96058 | 89.91959 | SR302 0.8 | 04| 03 04 | 0.5 03 | 03 0.1 0.2 0.2 0.2 0.1 1 0.1 0.4 0.7
SR302 east of Malone
30 NC78B 34.96204 | 89.91666 | Rd. 0.8 | 04| 03 04 | 0.5 03 | 03 0.1 0.2 0.5 0.3 0.7 0.7 0.1 0.4 0.7
SR302 east of
31 NC9 34.96183 | 89.89206 | Southbranch Pkwy. 0.8 | 04| 03 0.1 | 04 0.2 | 0.2 0.1 0.2 0.4 0.6 0.1 0.1 0.1 0.3 0.8
Getwell Rd. south of
32 HCO1 34.8786 | 89.93678 | Pleasant Hill Rd. 0.8 | 04| 03 01|04 02 | 04| 03 0.4 0.5 0.6 0.1 1 0.1 0.4 0.8
South of Hall Rd. and
33 HCO02 34.8715 | 89.96924 | east of I-55 05| 05| 0.5 04 | 03 0.3 [ 05 0.3 0.6 0.5 0.2 0.1 1 0.7 0.3 0.8
South of Hall Rd. and
34 HCO05 34.87094 | 89.97321 | east of I-55 0.8 | 04| 03 01|04 0.2 | 0.2 0.1 0.2 0.2 0.2 0.1 1 1 0.3 0.8
35 HCO06 34.87226 | 89.99687 | Downstream of SR51 0.8 | 04| 03 01 |04 0.2 | 02 0.1 0.2 0.2 0.2 0.1 1 0.1 0.2 0.7
36 HCO7 11/7/2020 34.87185 | 89.99453 | Upstream of SR51 0.8 | 06| 03 01 |04 0.2 | 02 0.1 0.2 0.2 0.5 0.1 1 0.1 0.2 0.7
37 | Hurricane | HCO8 34.87491 90.0144 | Upstream of Odom Rd. 0.8 | 04| 0.2 01 |03 0.2 | 02 0.1 0.2 0.2 0.3 0.1 1 0.1 0.2 0.7
Creek Downstream of Odom
38 HC09 34.87488 | 90.01744 | Rd. 08| 04| 0.2 01 |03 0.2 | 02 0.1 0.2 0.2 0.3 0.1 1 0.1 0.2 0.7
39 HC10 34.8724 90.0461 | South of Dean Rd. 05| 04| 06 0.6 | 0.8 09 | 09 0.4 0.9 0.9 0.4 1 1 0.7 0.9 0.8
40 HC11 34.86261 | 90.06013 | South of Dean Rd. 1.0 | 0.9 1 0.8 [ 0.8 1 1 0.6 0.9 0.9 0.5 1 1 0.7 0.9 0.8
41 HC12 34.86215 | 90.06083 | South of Dean Rd. 05| 04| 06 0.6 | 0.8 09 | 09 0.4 0.9 0.9 0.4 1 1 0.7 0.9 0.8
Upstream of Fogg Rd.
42 HC13 34.84076 | 90.07808 | north of SR304 05| 04| 06 0.6 | 0.8 0.9 | 0.7 0.4 0.8 0.8 0.4 1 1 0.7 0.9 0.8
Downstream of Fogg
43 HC14 34.84076 | 90.07808 | Rd. north of SR304 05| 04| 06 0.6 | 0.8 0.9 | 0.7 0.4 0.8 0.8 0.4 1 1 0.7 0.9 0.8
Low Density Residential;
44 CPCO1 11/8/2020 34.93345 | 90.03283 | Upstream of Church Rd. 1.0 | 0.8 | 0.7 0.8 | 0.9 1|08 06 0.8 0.9 0.6 1 1 0.7 0.9 0.8
Low Density Residential;
Cow Pen Downstream of Church
45 | Creek CPCO1 34.93345 | 90.03283 | Rd. 1.0 | 0.8 | 0.7 0.8 | 0.9 1|08 06 0.8 0.9 0.6 1 1 0.7 0.9 0.8
High Density
Residential; Upstream
46 CPC02 34.94797 | 90.03831 | of Nail Rd. 10| 0.8 | 0.7 0.8 | 0.9 1|08 06 0.8 0.9 0.6 1 1 0.7 0.9 0.8
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High Density

Residential;
47 CPCO2 34.94797 | 90.03831 | Downstream of Nail Rd. 05| 03| 01 0.6 | 0.4 01 | 01 0.1 0.3 0.2 0.4 1 1 0.7 0.9 0.8
High Density
Residential/Commercial;
48 CPCO3 34.96251 | 90.03903 | Upstream of SR302 05| 03| 01 0.6 | 0.4 01 | 01 0.1 0.3 0.2 0.4 1 1 0.7 0.9 0.8
High Density
Residential/Commercial;
49 CPCO3 34.96251 | 90.03903 | Downstream of SR302 1.0 | 03 | 0.1 0.6 | 0.4 01 | 01 0.1 0.3 0.2 0.4 0.7 0.7 0.7 0.7 0.8
Upstream of
Greenbrook Pkwy.
50 | Rocky RCO1 34.97749 | 89.97849 | South of Rascon Rd. 1.0 | 0.8 | 09 0.7 | 0.8 0.9 | 09 0.4 0.8 0.9 0.3 1 1 0.7 0.9 0.8
Creek Downstream of
Greenbrook Pkwy.
51 RCO1 34.97749 | 89.97849 | South of Rascon Rd. 1.0 | 0.8 | 09 0.7 | 0.8 0.9 | 09 0.4 0.8 0.9 0.3 1 1 0.7 0.9 0.8
Bean Upstream of Pleasant
52 Patch BPCO1 34.89663 | 89.90044 | Hill Rd. 1.0 | 09| 09 0.7 | 0.9 0.9 | 0.7 0.5 0.9 0.9 0.4 1 1 0.7 0.9 0.8
Cfeek Downstream of Pleasant
53 BPCO2 34.89663 | 89.90044 | Hill Rd. 1.0 | 09 | 09 0.7 | 0.9 0.9 | 0.7 0.5 0.9 0.9 0.4 1 1 0.7 0.9 0.8
Downstream of SR305,
adjacent to George M.
54 | Lick Creek | LCO1 34.93501 | 89.83993 | Harrison Park 1.0 1 1 0.8 | 0.9 1|07 0.6 1 0.9 0.4 1 1 0.7 0.9 0.8
Coldwater 11/9/2020 USGS Gage Calibration,
55 | River CWRO01 34.9073 | 89.75405 | downstream of SR178 1.0 1 1 0.8 1 1 1 0.6 1 0.9 0.6 1 1 0.7 0.9 0.8
Downstream of SR305,
adjacent to George M.
56 LC02 34.93473 | 89.84031 | Harrison Park 1.0 | 02 | 06 0.8 | 0.6 0.9 1 0.5 0.8 0.9 0.3 1 1 0.1 0.7 0.8
57 LC02B 34.93476 | 89.84076 | Downstream of LCO2 10| 02 | 0.6 0.8 | 0.6 0.9 1 0.5 0.8 0.9 0.3 1 1 0.1 0.7 0.8
Downstream of SR305,
Lick Creek adjacent to George M.
58 LCO3 34.93468 | 89.84188 | Harrison Park 1.0 | 02 | 03 0.8 | 0.3 06 | 06 | 03 0.5 0.5 0.2 1 1 0.1 0.7 0.8
At SR178 north of Victor
59 LCO4 34.94553 | 89.80887 | Dr. 1.0 | 09 | 09 0.7 | 0.9 09 [ 0.8 | 0.6 0.9 0.9 0.4 1 1 0.7 0.9 0.8
Upstream of Hacks
60 LCO5 34.94706 | 89.79382 | Cross Rd. 1.0 | 09 | 09 0.6 1 1 1 0.6 0.9 0.9 0.5 1 1 0.7 0.9 0.8
61 LCO6 11/10/2020 34,9369 | 89.80397 | At Loftin Dr. off SR178 10| 02 | 08 02 | 04 02 | 01 0.1 0.4 0.8 0.6 0.5 0.7 0.7 0.6 0.4
Coldwater
62 | River CWR02 34.82787 | 89.80397 | Downstream of SR305 1.0 | 09 1 0.9 1 0.5 1 0.6 0.9 0.9 0.6 1 1 0.7 0.9 0.8
Between Church and
64 Camp CCC02 34.93414 | 89.86643 | Craft Roads 10| 06 | 0.7 0.5 | 0.6 06 | 06 | 04 0.8 0.8 0.2 1 1 0.7 0.9 0.8
65 (é;izﬁ CCCO03 34.91912 | 89.87116 | Upstream of College Rd. 1.0 | 05 | 0.6 0.5 [ 0.5 0.7 | 04 | 0.1 0.5 0.5 0.2 0.1 0.1 0.1 0.2 0.6
66 CCCo4 34.86231 | 89.88038 | Upstream of SR304 1.0 | 06 | 0.2 0.5 | 0.5 04 | 05 0.2 0.5 0.5 0.2 0.1 0.1 0.1 0.2 0.6
67 F?:tacz BPCO3 34.91878 | 89.91263 | Upstream of College Rd. 10| 08 | 04 0.5 [ 0.5 0.6 | 0.7 0.2 0.5 0.5 0.2 0.1 0.1 0.1 0.3 0.8
Creek At 1-269 (Facing
68 BPCO4 34.87024 | 89.88583 | downstream) 05| 07| 0.6 0.5 [ 0.8 0.5 [ 05 0.2 0.5 0.5 0.2 0.1 0.1 0.1 0.3 0.8
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Table 3. Stream Condition Index calculated per stream reach (from variable in Table 2).

SCI SCI SCI Disturbance Regime
Station | Station
Number D Scl (15 Var) SCI (5 Var) SCI SUR only Based on
(15 Var) [Normalized| (5Var) |Normalized | SUR only |[Normalized |5 Variable SCI Equation
1|JR1 0.57 0.56 0.64 0.71 0.77 1.00| Minimally Disturbed
2|JR1A 0.55 0.53 0.53 0.53 0.58 0.75[Minor Disturbed
3[JR2 0.44 0.37 0.51 0.50 0.49 0.63| Minor Disturbed
4[JR3 0.33 0.20 0.34 0.23 0.30 0.38|Minor Disturbed
5/6|JR4 0.49 0.43 0.50 0.49 0.49 0.63|Minor Disturbed
7[JR5 0.49 0.44 0.49 0.48 0.58 0.75|Minor Disturbed
8|JR6 0.47 0.40 0.49 0.46 0.49 0.63|Minor Disturbed
9|JR6B 0.56 0.53 0.56 0.58 0.68 0.88| Minor Disturbed
10[JR7 0.50 0.45 0.55 0.56 0.58 0.75[Minor Disturbed
11{JR1C 0.50 0.45 0.55 0.56 0.58 0.75|Minor Disturbed
12|JR1D 0.51 0.47 0.46 0.43 0.77 1.00| Minor Disturbed
13[HLC5 0.29 0.15 0.26 0.11 0.20 0.25|Severely Disturbed
14/15|HLC11 0.30 0.16 0.44 0.40 0.20 .25|Minor Disturbed
16|HLC13.5 0.79 0.88 0.79 0.94 0.77
17|HLC13.7 0.80 0.88 0.74 0.87 0.77
18|HLC15 0.65 0.67 0.62 0.67 0.77 1.00]| Minimally Disturbed
19(HLC16 0.73 0.79 0.69 0.79 0.77 1.00| Minimally Disturbed
20|HLC16 0.51 0.46 0.73 0.84 0.77 1.00
21|HLC17 0.60 0.60 0.69 0.79 0.77 1.00| Minimally Disturbed
22|JR1E 0.58 0.57 0.54 0.56 0.68 0.88[Minor Disturbed
23|CC1 0.24 0.07 0.25 0.09 0.01 0.00|Severely Disturbed
24*|NC1B 0.22 0.05 0.22 0.04 0.30 0.38|Severely Disturbed
25|NC10 0.55 0.52 0.57 0.60 0.49 0.63|Minor Disturbed
26|Gully 0.20 0.02 0.19 0.00 0.20 0.25|Severely Disturbed
27|NC4 0.19 0.00 0.28 0.14 0.11 0.13|Severely Disturbed
28|NC5B 0.56 0.54 0.56 0.57 0.49 0.63|Minor Disturbed
29[NC7 0.27 0.12 0.32 0.21 0.11 0.13|Minor Disturbed
30|NC7B 0.34 0.21 0.42 0.36 0.39 0.50| Minor Disturbed
31|NC9 0.22 0.05 0.36 0.26 0.30 0.38| Minor Disturbed
32|HCO01 0.32 0.19 0.37 0.29 0.39 0.50| Minor Disturbed
33|HC02 0.39 0.29 0.44 0.39 0.39 0.50{Minor Disturbed
34|HCO05 0.27 0.12 0.25 0.09 0.11 0.13|Severely Disturbed
35|HCO6 0.22 0.05 0.24 0.08 0.11 0.13|Severely Disturbed
36|HCO7 0.24 0.08 0.29 0.16 0.11 0.13|Severely Disturbed
37|HCO8 0.22 0.05 0.24 0.08 0.11 0.13|Severely Disturbed
38[HC09 0.22 0.05 0.24 0.08 0.11 0.13|Severely Disturbed
39|HC10 0.68 0.72 0.64 0.70 0.77 1.00| Minimally Disturbed
40|HC11 0.84 0.95 0.78 0.92 0.77 1.00
41(HC12 0.68 0.72 0.64 0.70 0.77 1.00| Minimally Disturbed
42|HC13 0.66 0.69 0.62 0.68 0.68 0.88] Minimally Disturbed
43(HC14 0.66 0.69 0.62 0.68 0.68 0.88| Minimally Disturbed
44|CPCO1 0.81 0.91 0.75 0.88 0.77 1.00
45(CPCO1 0.81 0.91 0.75 0.88 0.77 1.00
46|CPC02 0.81 0.91 0.75 0.88 0.77 1.00
47|CPC02 0.32 0.20 0.33 0.22 0.11 0.13[Minor Disturbed
48|CPC03 0.32 0.20 0.33 0.22 0.11 0.13| Minor Disturbed
49|CPC03 0.32 0.19 0.33 0.22 0.11 0.13|Minor Disturbed
50(RCO1 0.76 0.83 0.67 0.75 0.77 1.00| Minimally Disturbed
51|RCO1 0.76 0.83 0.67 0.75 0.77 1.00| Minimally Disturbed
52(BPCO1 0.79 0.87 0.71 0.82 0.77 1.00
53|BPC02 0.79 0.87 0.71 0.82 0.77 1.00
54|LCO1 0.83 0.93 0.75 0.87 0.77 1.00
55|CWR01 0.88 1.00 0.81 0.97 0.77 1.00
56|LC02 0.59 0.58 0.64 0.70 0.77 1.00]| Minimally Disturbed
57|LCO2B 0.59 0.58 0.64 0.70 0.77 1.00|Minimally Disturbed
58|LC0O3 0.44 0.37 0.45 0.41 0.39 0.50{Minor Disturbed
59|LC04 0.80 0.90 0.71 0.82 0.77
60|LCO5 0.83 0.93 0.72 0.83 0.77
61|LCO6 0.36 0.26 0.50 0.48 0.68 Minor Disturbed
62|CWR02 0.83 0.93 0.83 1.00 0.77
64/CCCO2 0.64 0.66 0.54 0.55 0.68 0.88| Minor Disturbed
65|CCCO3 0.29 0.15 0.45 0.41 0.39 0.50] Minor Disturbed
66|CCC04 0.28 0.14 0.36 0.27 0.39 0.50{Minor Disturbed
67|BPCO3 0.34 0.22 0.44 0.39 0.39 0.50| Minor Disturbed
68|BPC04 0.33 0.20 0.47 0.45 0.39 0.50[ Minor Disturbed




Table 4. Cane Creek SCI determination.

Cane Acres Percent SUR SCl
Cultivated Crops 133.0 0.78 0.2 0.19
Hay/Pasture 112.1 0.12 0.5
Shrub/Scrub 17.6 0.10 0.7
Normal
262.6 1.0 0.5 | Average
0.3 | Weighted Sum
Table 5. Mussacana Creek SCI determination.
Mussacana Acres Percent SUR SCI
Barren Land 2.9 0.01 0.1 0.31
Cultivated Crops 79.6 0.35 0.2
Hay/Pasture 116.5 0.51 0.5
Herbaceous 9.6 0.04 0.7
Shrub/Scrub 17.8 0.08 0.7
Normal
226.4 1.0 0.44 | Average
0.41 | Weighted Sum
Table 6. Nonconnah Creek SCI determination.
Nonconnah Acres Percent SUR SCI
Barren Land 0.4 0.00 0.1 0.25
Cultivated Crops 275.8 0.64 0.2
Hay/Pasture 76.1 0.18 0.5
Herbaceous 7.3 0.02 0.7
Shrub/Scrub 73.8 0.17 0.7
Normal
433.4 1.0 0.44 | Average
0.35 | Weighted Sum
Table 7. Nolehoe Creek SCI determination.
Nolehoe Acres Percent SUR SCI
Cultivated Crops 94.1 0.73 0.2 0.21
Hay/Pasture 16.5 0.13 0.5
Shrub/Scrub 18.5 0.14 0.7
Normal
129.1 1.0 0.47 | Average
0.31 | Weighted Sum




Table 8. Short Fork Creek SCI determination.

Short Fork Acres Percent SUR SCI
Cultivated Crops 267.8 0.63 0.2 0.23
Hay/Pasture 119.0 0.28 0.5
Herbaceous 4.9 0.01 0.7
Shrub/Scrub 31.4 0.07 0.7
Normal
423.1 1.0 0.525 | Average
0.33 | Weighted Sum
Table 9. Red Banks Creek SCI determination.
Red Banks Acres Percent SUR SCl
Cultivated Crops 92.7 0.48 0.2 0.13
Hay/Pasture 74.3 0.18 0.5
Shrub/Scrub 24.5 0.06 0.7
Normal
191.5 0.7 | 0.466667 | Average
0.23 | Weighted Sum




Table 10. Summary of Ecosystem Restoration Alternatives

25% Rioarian 10% Riparian Riparian Grade Grade
" R with Grade 10% Acreage — | Associated with | GC Associated Control Control
Stream Segment with Grade 25% Acreage
Control (AAHU) Control 5b Grade Control Acreage - 4 Only Only
(AAHU) - 5b (AAHU) -4 (AAHU) Acreage
Camp Creek 84 98 48 39 53 47 22 29
Johnson Creek 92 122 52 49 48 43 18 27.8
Cane Creek 45 66 21 26 7 6 3 4
Hurricane Creek 133 160 53 64 52 62 14 9.5
Lick Creek 20 36 10 14 8 11 3.5 5
Mussacana Creek 33 57 16 23 9 9 3 4.5
Nonconnah Creek 13 20 12 20 5 5 2 1.8
Nolehoe Creek 47 32 35 13 38 18 26 37
Short Fork 70 106 34 42 14 12 5 7.7
Red Banks 40 48 21 19 25 24 9 11.5

10




Table 11. 25% Reforestation of restorable areas (Camp Creek)

Camp Creek Riparian Restoration
Available
Target Year Habitat Acres H.S.I. Total HU
- 0 98 0.17 16.66
(S}
(]
© 1 98 0.2 19.6
o
< 10 98 0.6 58.8
= 25 98 0.95 93.1
50 98 0.95 93.1
‘8’ 0 98 0.17 16.66
) 1 98 0.17 16.66
o
B 10 98 0.17 16.66
2 25 79 0.17 13.43
= 50 79 0.17 13.43
Camp Creek Grade Control
Available
Target Year Habitat Acres H.S.I. Total HU
- 0 29 0.16 4.64
(&}
.GO_J. 29 0.6 17.4
E 10 29 0.95 27.55
§ 25 29 0.95 27.55
50 29 0.95 27.55
*g 0 29 0.16 4.64
o 29 0.16 4.64
o
= 10 29 0.16 4.64
2 25 29 0.16 4.64
= 50 29 0.16 4.64
Camp Creek Grade Control (FWOP) Camp Creek Riparian Restoration (FWOP)
Sum of [(A1 x Sum of [(Al x
H1)+(A2 x H1)+(A2 x
T2- [(A1 x [(A2 x H2)l/3 Answer | Answer T2- [(AL x [(A2x | o)1/3 Answer | APSwer
T1 H1)+(A2 x H1)+(A1 x and [(A2 x Multiplied T1 H1)+(A2 x H1)+(A1 x and [(A2 x Multiplied by
H2)l/3 H2)l/6 H1)+(A1 x by T2-T1 H2)l/3 H2)l/6 H1)+(A1 x 72-T1
H2)]/6 Answer H2)]/6 Answer
1 3.093333333 | 1.546666667 4.64 4.64 1 11.10666667 | 5.553333333 16.66 16.66
9 3.093333333 | 1.546666667 4.64 41.76 11.10666667 | 5.553333333 16.66 149.94
15 | 3.093333333 | 1.546666667 4.64 69.6 15 10.03 5.015 15.045 225.675
25 | 3.093333333 | 1.546666667 4.64 116 25 8.953333333 | 4.476666667 13.43 335.75
Cumulative HUs 232 Cumulative HUs 728.025
Average Annual Habitat Units 4.64 Average Annual Habitat Units 14.5605
Camp Creek Grade Control (FWP) Camp Creek Riparian Restoration (FWP)
Sum of [(A1 x Sum of [(Al x
H1)+(A2 x H1)+(A2 x
r2- | [AIx (A2 x H2)l/3 Answer | ATSwer r2. | [lALx (A2 o)y3 Answer | AnSWer
1 H1)+(A2 x H1)+(A1 x and [(A2 x Multiplied 1 H1)+(A2 x H1)+(A1 x and [(A2 x Multiplied by
H2)l/3 H2)]/6 H1)+(A1 x by T2-T1 H2)l/3 H2)]/6 H1)+(A x T2-T1
H2)]/6 Answer H2)]/6 Answer
1 7.346666667 | 3.673333333 11.02 11.02 1 12.08666667 | 6.043333333 18.13 18.13
9 14.98333333 | 7.491666667 22.475 202.275 26.13333333 | 13.06666667 39.2 352.8
15 | 18.36666667 | 9.183333333 27.55 413.25 15 50.63333333 | 25.31666667 75.95 1139.25
25 | 18.36666667 | 9.183333333 27.55 688.75 25 62.06666667 | 31.03333333 93.1 2327.5
Cumulative HUs 1315.295 Cumulative HUs 3837.68
Average Annual Habitat Units 26.3059 Average Annual Habitat Units 76.7536

25% Reforestation

GC Benefits

Riparian
Benefits

Total ER Benefits

21.6659

62.1931

83.859
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Table 12. 10% Reforestation of restorable areas (Camp Creek)

Camp Creek Riparian Restoration

Target Year Ha't)\i/:a:ltaAblc?es H.S.I. Total HU
- 0 39 0.17 6.63
(&)
2
o 1 39 0.2 7.8
= 10 39 0.6 23.4
2 25 39 0.95 37.05
50 39 0.95 37.05
*8’ 0 39 0.17 6.63
o 1 39 0.17 6.63
- 10 39 0.17 6.63
2 25 20 0.17 3.4
2 50 20 0.17 3.4
Camp Creek Grade Control
Target Year Ha't)\i/'?alltaAblc?es H.S.I. Total HU
- 0 29 0.16 4.64
g 29 0.6 17.4
o 10 29 0.95 27.55
g 25 29 0.95 27.55
50 29 0.95 27.55
‘g 29 0.16 4.64
o 29 0.16 4.64
= 10 29 0.16 4.64
2 25 29 0.16 4.64
= 50 29 0.16 4.64
Camp Creek Grade Control (FWOP) Camp Creek Riparian Restoration (FWOP)
[(A1 x [(A2 x Hf )u+r?Agfx[ (:/‘21 )}(/3 Answer [(A1 x [(A2 x Hf )u+r?Agfx[ (/:‘21)7/3
77—_21_ H1)+(A2 x H1)+(A1 x Answer and [(A2 Aj;ﬁ’f_gf’ 77—_21_ H1)+(A2 x H1)+(A1 | Answer and [(A2 x Answer gfl;_l;lp lied by
H2)]/3 H2)]/6 x H1)+(A1 x - H2)]/3 xH2)]/6 | H1)+(AlxH2)]/6
H2)]/6 Answer Answer
1 | 3.093333333 | 1.546666667 4.64 4.64 1 4.42 2.21 6.63 6.63
9 | 3.093333333 | 1.546666667 4.64 41.76 9 4.42 2.21 6.63 59.67
15 | 3.093333333 | 1.546666667 4.64 69.6 15 | 3.343333333 1666761766 5.015 75.225
25 | 3.093333333 | 1.546666667 4.64 116 25 | 2.266666667 1313333:3 34 85
Cumulative HUs 232 Cumulative HUs 226.525
Average Annual Habitat Units 4.64 Average Annual Habitat Units 4.5305
Camp Creek Grade Control (FWP) Camp Creek Riparian Restoration (FWP)
[(A1 [(A2 Hf )u TAgf [(/:‘21)7/3 Answer [(A1 [(A2 Hf )u TAgf [(/:‘21)7/3
X b's +(A2 x . X X +(A2 x -
77—_21_ H1)+(A2 x H1)+(A1 x Answer and [(A2 I\(jzl)fl%l.e 77—%_ H1)+(A2 x H1)+(A1 | Answer and [(A2 x Answer ;\_gf’;_gp lied by
H2)l/3 H2)l/6 X H1)+(A1 x - H2)l/3 X H2)l/6 | H1)+(AlxH2)l/6
H2)]/6 Answer Answer
1 | 7.346666667 | 3.673333333 11.02 11.02 1 481 2.405 7.215 7.215
9 | 14.98333333 | 7.491666667 22.475 202.275 9 104 5.2 15.6 140.4
15 | 18.36666667 | 9.183333333 27.55 413.25 15 20.15 10.075 30.225 453.375
25 | 18.36666667 | 9.183333333 27.55 688.75 25 24.7 12.35 37.05 926.25
Cumulative HUs 1315.295 Cumulative HUs 1527.24
Average Annual Habitat Units 26.3059 Average Annual Habitat Units 30.5448

10% Reforestation

GC Benefits

Riparian
Benefits

Total ER Benefits

21.6659

26.0143

47.6802
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Table 13. Grade Control Adjacent Reforestation (Camp Creek)

Camp Creek Riparian Restoration
Target Year Ha?)\i/'?alltailc?es H.S.I. Total HU
- 0 47 0.17 7.99
g 1 47 0.2 9.4
a 10 47 0.6 28.2
g 25 47 0.95 44.65
50 47 0.95 44.65
*g 0 47 0.17 7.99
o 1 47 0.17 7.99
- 10 47 0.17 7.99
£ 25 28 0.17 4.76
2 50 28 0.17 4.76
Camp Creek Grade Control
Target Year Ha't)\i/:a:ltailceres H.S.I. Total HU
- 0 29 0.16 4.64
g 29 0.6 17.4
o 10 29 0.95 27.55
g 25 29 0.95 27.55
50 29 0.95 27.55
‘8‘ 0 29 0.16 4.64
o 1 29 0.16 4.64
% 10 29 0.16 4.64
£ 25 29 0.16 4.64
2 50 29 0.16 4.64
Camp Creek Grade Control (FWOP) Camp Creek Riparian Restoration (FWOP)
Sum of [(A1 x Sum of [(A1 x
H1)+(A2 x H1)+(A2 x
2| 1[5i\(1A); | (A2 x H1)+(A1 /-/2)]/)3 i\nswer y ;/‘Z; '/’;’:(; by T2- | [(A1x H1)+A2 | [(A2 x H1)#(A1 /-/2)]/)3 i\nswer y jg;l"g by
T1 H2)1/3 x H2)]/6 and [(A2 x 7271 T1 xH2)]/3 x H2)]/6 and [(A2 x 271
H1)+(A1 x H1)+(A1 x
H2)]/6 Answer H2)]/6 Answer
1 | 3.093333333 | 1.546666667 4.64 4.64 1 5.326666667 2.663333333 7.99 7.99
9 | 3.093333333 | 1.546666667 4.64 41.76 9 5.326666667 2.663333333 7.99 71.91
15 | 3.093333333 | 1.546666667 4.64 69.6 15 4.25 2.125 6.375 95.625
25 | 3.093333333 | 1.546666667 4.64 116 25 3.173333333 1.586666667 4.76 119
Cumulative HUs 232 Cumulative HUs 294.525
Average Annual Habitat Units 4.64 Average Annual Habitat Units 5.8905
Camp Creek Grade Control (FWP) Camp Creek Riparian Restoration (FWP)
Sum of [(A1 x Sum of [(A1 x
H1)+(A2 x H1)+(A2 x
2| 1[5i\(1A); | (A2 x H1)+(A1 /-/2)]/)3 i\nswer y ;/‘Z; '/’;’:(; by T2- | [(A1xH1)+A2 | [(A2 x H1)#(A1 /-/2)]/)3 i\nswer y jg;l"g by
T1 H2)1/3 x H2)]/6 and [(A2 x 7271 T1 x H2)]/3 x H2)]/6 and [(A2 x 271
H1)+(A1 x H1)+(A1 x
H2)]/6 Answer H2)]/6 Answer
1 | 7.346666667 | 3.673333333 11.02 11.02 1 5.796666667 2.898333333 8.695 8.695
9 | 1498333333 | 7.491666667 22.475 202.275 9 12.53333333 6.266666667 18.8 169.2
15 | 18.36666667 | 9.183333333 27.55 413.25 15 24.28333333 12.14166667 36.425 546.375
25 | 18.36666667 | 9.183333333 27.55 688.75 25 29.76666667 14.88333333 44.65 1116.25
Cumulative HUs 1315.295 Cumulative HUs 1840.52
Average Annual Habitat Units 26.3059 Average Annual Habitat Units 36.8104

Grade Control Adjacent Reforestation

GC Benefits
Riparian
Benefits

Total ER Benefits

21.6659

30.9199

52.5858
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Table 14. Grade Control Only (Camp Creek)

Camp Creek Grade Control (FWP)

Available
Target Year Habitat Acres H.S.I. Total HU
. 0 29 0.16 4.64
g 1 29 0.6 17.4
a 10 29 0.95 27.55
e
-‘é 25 29 0.95 27.55
50 29 0.95 27.55
‘g 0 29 0.16 4.64
B 1 29 0.16 4.64
o
8 10 29 0.16 4.64
£ 25 29 0.16 4.64
= 50 29 0.16 4.64
Camp Creek Grade Control (FWOP)
[(A2 x .
T2-71 [(A1 x H1)+(A2 H1)+(A1 x Sum of [(A1 x H1)+(A2 x H2)]/3 Answer | Answer Multiplied
xH2)]/3 H2)1/6 and [(A2 x H1)+(A1 x H2)]/6 Answer by T2-T1
1 3.093333333 1.546666667 4.64 4.64
9 3.093333333 1.546666667 4.64 41.76
15 3.093333333 1.546666667 4.64 69.6
25 3.093333333 1.546666667 4.64 116
Cumulative HUs 232
Average Annual Habitat Units 4.64
Camp Creek Grade Control (FWP)
7271 [(A1 x H1)+(A2 Hl[glj(ZA).‘(l X Sum of [(A1 x H1)+(A2 x H2)]/3 Answer | Answer Multiplied
xH2)]/3 H2)1/6 and [(A2 x H1)+(A1 x H2)]/6 Answer by T2-T1
1 7.346666667 3.673333333 11.02 11.02
9 14.98333333 7.491666667 22.475 202.275
15 18.36666667 9.183333333 27.55 413.25
25 18.36666667 9.183333333 27.55 688.75
Cumulative HUs 1315.295
Average Annual Habitat Units 26.3059
Grade Control Only
GC Benefits 21.6659
Total ER
. 21.6659
Benefits
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Table 15. 25% Reforestation of restorable areas (Johnson Creek)

Johnson Creek Riparian Restoration

Available

Johnson Creek Riparian Restoration (FWOP)

Sum of [(A1 x

Target Year Habitat Acres H.S.1. Total HU
- 0 122 0.26 31.72
E_J 122 0.3 36.6
o 10 122 0.6 73.2
g 25 122 0.95 1159
50 122 0.95 1159
‘g 0 122 0.26 31.72
o 1 122 0.26 31.72
< 10 122 0.26 31.72
£ 25 72 0.26 18.72
= 50 72 0.26 18.72
Johnson Creek Grade Control
Target Year HaAb\i/sa:Itaz:es H.S.I. Total HU
- 0 27.8 0.26 7.228
g 27.8 0.6 16.68
o 10 27.8 0.95 26.41
g 25 27.8 0.95 26.41
50 27.8 0.95 26.41
‘8‘ 0 27.8 0.26 7.228
) 27.8 0.26 7.228
% 10 27.8 0.26 7.228
£ 25 27.8 0.26 7.228
= 50 27.8 0.26 7.228
Johnson Creek Grade Control (FWOP)
Sum of [(A1 x
+
T2 | LAz | A2 AL | U0 T | e
X H1)+(A1 x by T2-T1
H2)]/6 Answer
1 4.818666667 2.409333333 7.228 7.228
9 4.818666667 2.409333333 7.228 65.052
15 4.818666667 2.409333333 7.228 108.42
25 4.818666667 2.409333333 7.228 180.7
Cumulative HUs 361.4
Average Annual Habitat Units 7.228
Johnson Creek Grade Control (FWP)
Sum of [(Al x
+
T2 | (L x a2 | 2L | U TS | i
X H1)+(A1 x by T2-T1
H2)]/6 Answer
1 7.969333333 3.984666667 11.954 11.954
9 14.36333333 7.181666667 21.545 193.905
15 17.60666667 8.803333333 26.41 396.15
25 17.60666667 8.803333333 26.41 660.25
Cumulative HUs 1262.259
Average Annual Habitat Units 25.24518

10% Reforestation

GC Benefits

Riparian
Benefits

Total ER Benefits

18.01718

73.6102

91.62738

2. [(A1 x [(A2 x H1)+(A2 x H2)]/3 Answer
T1 H1)+(A2x | H1)+(Al1x | Answerand [(A2 x | Multiplied
H2)l/3 H2)]/6 H1)+(A1xH2)]/6 by T2-T1
Answer
1 21.146667 | 10.5733333 31.72 31.72
9 21.146667 | 10.5733333 31.72 285.48
15 | 16.813333 | 8.40666667 25.22 378.3
25 12.48 6.24 18.72 468
Cumulative HUs 1163.5
Average Annual Habitat Units 23.27
Johnson Creek Riparian Restoration (FWP)
Sum of [(Al x
- [(A1 x [(A2 x H1)+(A2 x H2)]/3 Answer
T1 H1)+(A2x | H1)+(Alx | Answerand [(A2 x | Multiplied
H2)]/3 H2)]/6 H1)+(A1x H2)]/6 by T2-T1
Answer
1 22.773333 | 11.3866667 34.16 34.16
9 36.6 18.3 54.9 494.1
15 | 63.033333 | 31.5166667 94.55 1418.25
25 | 77.266667 | 38.6333333 115.9 2897.5
Cumulative HUs 4844.01
Average Annual Habitat Units 96.8802
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Table 16. 10% Reforestation of restorable areas (Johnson Creek)

Johnson Creek Riparian Restoration
Target Available
Year Habitat Acres H.S.I Total HU
- 0 49 0.26 12.74
E_J 1 49 0.3 14.7
a 10 49 0.6 29.4
=
-‘;: 25 49 0.95 46.55
50 49 0.95 46.55
‘8‘ 0 49 0.26 12.74
B 1 49 0.26 12.74
o
B 10 49 0.26 12.74
£ 25 0 0.26 0
= 50 0 0.26 0
Johnson Creek Grade Control
Target Available
Year Habitat Acres H.S.I Total HU
- 0 27.8 0.26 7.228
(S}
-% 1 27.8 0.6 16.68
E 10 27.8 0.95 26.41
'§ 25 27.8 0.95 26.41
50 27.8 0.95 26.41
‘8‘ 0 27.8 0.26 7.228
B 27.8 0.26 7.228
o
= 10 27.8 0.26 7.228
e 25 27.8 0.26 7.228
= 50 27.8 0.26 7.228
Johnson Creek Grade Control (FWOP) Johnson Creek Riparian Restoration (FWOP)
sum of [(A1 x Sum of [(Al x
[(A1 x H1)+A2 x Answer [(A1 x [(A2 x H1)+(A2 x H2)]/3 Answer
?I_ H1)+(A2 x [(A2 );/g)lj)/z(Al X HZJ Z){j [,?:;v:er Multiplied 77-_21- H1)+(A2 | H1)+(A1 | Answerand [(A2 | Multiplied
H2)]/3 H1)+(A1 x by T2-T1 xH2)l/3 | xH2)l/6 x H1)+(A1 x by T2-T1
H2)]/6 Answer H2)1/6 Answer
1 | 4.8186667 2.409333333 7.228 7.228 1 | 8.49333 | 4.246667 12.74 12.74
9 | 4.8186667 2.409333333 7.228 65.052 9 | 8.49333 | 4.246667 12.74 114.66
15 | 4.8186667 2.409333333 7.228 108.42 15 | 4.24667 | 2.123333 6.37 95.55
25 | 4.8186667 2.409333333 7.228 180.7 25 0 0 0 0
Cumulative HUs 361.4 Cumulative HUs 222.95
Average Annual Habitat Units 7.228 Average Annual Habitat Units 4.459
Johnson Creek Grade Control (FWP) Johnson Creek Riparian Restoration (FWP)
Su;.r/g)if(,{\(;)l( ¥ Sum of [(A1 x
[(A1 x Answer [(A1 x [(A2 x H1)+(A2 xH2)]/3 Answer
77—_21 H1)+(A2 x [(A2 )I(_Ig)l])/’;(Al X HZC: Z,/j [,;\:;t/er Multiplied 77—_21 H1)+(A2 | H1)+(A1 | Answerand [(A2 | Multiplied
H2)]/3 H1)+(AL x by T2-T1 xH2)l/3 | xH2)]/6 X H1)+(A1 x by T2-T1
H2)]/6 Answer H2)1/6 Answer
1 | 7.9693333 3.984666667 11.954 11.954 1 | 9.14667 | 4.573333 13.72 13.72
9 14.363333 7.181666667 21.545 193.905 9 14.7 7.35 22.05 198.45
15 | 17.606667 8.803333333 26.41 396.15 15 | 25.3167 | 12.65833 37.975 569.625
25 | 17.606667 8.803333333 26.41 660.25 25 | 31.0333 | 15.51667 46.55 1163.75
Cumulative HUs 1262.259 Cumulative HUs 1945.545
Average Annual Habitat Units 25.24518 Average Annual Habitat Units 38.9109

10% Reforestation

GC Benefits

Riparian
Benefits

Total ER Benefits

18.01718

34.4519

52.46908
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Table 17. Grade Control Adjacent Reforestation (Johnson Creek)

Johnson Creek Riparian Restoration

Target Year HaAb\iI?e;Itazlcies H.S.I. Tﬁtfl
- 0 43 0.26 11.18
g 43 0.3 12.9
a 10 43 0.6 25.8
g 25 43 0.95 40.85
50 43 0.95 40.85
‘8‘ 0 43 0.26 11.18
o 43 0.26 11.18
= 10 43 0.26 11.18
£ 25 0 0.26 0
2 50 0 0.26 0
Johnson Creek Grade Control
Target Year HaAb\iI?e;Itazlcies H.S.I. Tﬁtfl
- 0 27.8 0.26 7.228
g 27.8 0.6 16.68
o 10 27.8 0.95 26.41
g 25 27.8 0.95 26.41
50 27.8 0.95 26.41
‘8‘ 0 27.8 0.26 7.228
o 27.8 0.26 7.228
% 10 27.8 0.26 7.228
£ 25 27.8 0.26 7.228
2 50 27.8 0.26 7.228
Johnson Creek Grade Control (FWOP) Johnson Creek Riparian Restoration (FWOP)
Sum of [(A1 x
| | e e s | Mt apegn | [02x | Hupa2cs | SO
T1 H1)+(A2 x H1)+(A1 x % H1)+(A1 x H2)}/6 ed by T2-T1 2% H1)+(A1x | Answerand [(A2 d by T2-
H2)]/3 H2)]/6 Answer T2-T1 H2)l/3 H2)]/6 x H1)+(A1 x T1
H2)]/6 Answer
1 4.8186667 | 2.409333333 7.228 7.228 1 7.45333 | 3.7266666 11.18 11.18
9 4.8186667 | 2.409333333 7.228 65.052 9 7.45333 | 3.7266666 11.18 100.62
15 4.8186667 | 2.409333333 7.228 108.42 15 3.72667 | 1.8633333 5.59 83.85
25 4.8186667 | 2.409333333 7.228 180.7 25 0 0 0 0
Cumulative HUs 361.4 Cumulative HUs 195.65
Average Annual Habitat Units 7.228 Average Annual Habitat Units 3.913
Johnson Creek Grade Control (FWP) Johnson Creek Riparian Restoration (FWP)
Sum of [(Al x
| I e e | Mt e | 1425 | Hipa2crs | SO
T1 H1)+(A2 x H1)+(A1 x % H1)+(A1 x H2)}/6 ed by T2-T1 2% H1)+(A1x | Answerand [(A2 d by T2-
H2)]/3 H2)]/6 Answer T2-T1 H2)l/3 H2)l/6 x H1)+(A1 x T1
H2)]/6 Answer
1 7.9693333 | 3.984666667 11.954 11.954 1 8.02667 | 4.0133333 12.04 12.04
9 14.363333 | 7.181666667 21.545 193.905 9 12.9 6.45 19.35 174.15
15 17.606667 | 8.803333333 26.41 396.15 15 22.2167 | 11.108333 33.325 499.875
25 17.606667 | 8.803333333 26.41 660.25 25 27.2333 | 13.616666 40.85 1021.25
Cumulative HUs 126;'25 Cumulative HUs 1707.315
Average Annual Habitat Units 25.245 Average Annual Habitat Units 34.1463

Grade Control Adjacent Reforestation

GC Benefits

Riparian
Benefits

Total ER Benefits

18.01718

30.2333

48.2505
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Table 18. Grade Control Only (Johnson Creek)

Johnson Creek Grade Control (FWP)

Available
Target Year Habitat Acres H.S.1. Total HU
- 0 27.8 0.26 7.228
g 1 27.8 0.6 16.68
a 10 27.8 0.95 26.41
e
-‘g’ 25 27.8 0.95 26.41
50 27.8 0.95 26.41
‘8‘ 0 27.8 0.26 7.228
B 1 27.8 0.26 7.228
o
B 10 27.8 0.26 7.228
£ 25 27.8 0.26 7.228
= 50 27.8 0.26 7.228
Johnson Creek Grade Control (FWOP)
T2-71 [(A1 x H1)+(A2 Hl[slj(ZA); N Sum of [(A1 x H1)+(A2 x H2)]/3 Answer | Answer Multiplied
xH2)]/3 H2)/6 and [(A2 x H1)+(A1 x H2)]/6 Answer by T2-T1
1 4.818666667 2.409333333 7.228 7.228
9 4.818666667 2.409333333 7.228 65.052
15 4.818666667 2.409333333 7.228 108.42
25 4.818666667 2.409333333 7.228 180.7
Cumulative HUs 361.4
Average Annual Habitat Units 7.228
Johnson Creek Grade Control (FWP)
7271 [(Al x H1)+(A2 Hl[glj(ZA).‘(l X Sum of [(A1 x H1)+(A2 x H2)]/3 Answer | Answer Multiplied
xH2)]/3 H2)1/6 and [(A2 x H1)+(A1 x H2)]/6 Answer by T2-T1
1 7.969333333 3.984666667 11.954 11.954
9 14.36333333 7.181666667 21.545 193.905
15 17.60666667 8.803333333 26.41 396.15
25 17.60666667 8.803333333 26.41 660.25
Cumulative HUs 1262.259
Average Annual Habitat Units 25.24518
Grade Control Only
GC Benefits 18.01718
Total ER
. 18.01718
Benefits
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Table 19. 25% Reforestation of restorable areas (Cane Creek)

Cane Creek Riparian Restoration

Target AvaiI.abIe
Vear Habitat H.S.I. Total HU
Acres
- 0 66 0.19 12.54
(S}
S 1 66 0.2 13.2
= 10 66 0.6 39.6
2 25 66 0.95 62.7
50 66 0.95 62.7
g 66 0.19 12.54
) 1 66 0.19 12.54
S| 10 66 0.19 1254
2| 25 43 0.19 8.17
= | so 43 0.19 8.17
Cane Creek Grade Control
Target Availlable
Vear Habitat H.S.I. Total HU
Acres
- 0 4.2 0.19 0.798
(8]
'GQ_J' 1 4.2 0.6 2.52
= 10 4.2 0.95 3.99
2| 25 4.2 0.95 3.99
50 4.2 0.95 3.99
- 0 4.2 0.19 0.798
g 4.2 0.19 0.798
?_-‘ 10 4.2 0.19 0.798
3 25 4.2 0.19 0.798
2| s 4.2 0.19 0.798
Cane Creek Grade Control (FWOP) Cane Creek Riparian Restoration (FWOP)
Sum of [(A1 x Sum of [(A1 x
Al x A2 x H1)+(A2 x H2)]/3 Answer Al x A2 x H1)+(A2 x H2)]/3 .
77—_21_ H[1()+(A2 H[1()+(A1 Animier and [)({42 Multiplied by 77—_21_ H1[5+(A2 X H1[5+(A1 ' Ans)wgr and [ (ZZ X Answer gi’;’p lied by
x H2)l/3 | xH2)l/6 X H1)+(A1 x T2-T1 H2)]/3 H2)l/6 H1)+(A1 x H2)]/6
H2)]/6 Answer Answer
1 0.532 0.266 0.798 0.798 1 8.36 4.18 12.54 12.54
9 0.532 0.266 0.798 7.182 9 8.36 4.18 12.54 112.86
15 0.532 0.266 0.798 11.97 15 | 6.903333333 | 3.451666667 10.355 155.325
25 0.532 0.266 0.798 19.95 25 | 5.446666667 | 2.723333333 8.17 204.25
Cumulative HUs 39.9 Cumulative HUs 484.975
Average Annual Habitat Units 0.798 Average Annual Habitat Units 9.6995
Cane Creek Grade Control (FWP) Cane Creek Riparian Restoration (FWP)
Sum of [(A1 x Sum of [(A1 x
Al x A2 x H1)+(A2 x H2)]/3 Answer Al x A2 x H1)+(A2 x H2)]/3 .
77—_21_ H[1()+(A2 H[1()+(A1 Animier and [)({42 Multiplied by 77—_21_ H1[5+(A2 X H1[5+(A1 ' Ans)wgr and [ (ZZ X Answer gi’;’p lied by
xH2)l/3 | x H2)]/6 X H1)+(A1 x T2-T1 H2)]/3 H2)l/6 H1)+(A1 x H2)]/6
H2)]/6 Answer Answer
1 1.106 0.553 1.659 1.659 1 8.58 4.29 12.87 12.87
9 2.17 1.085 3.255 29.295 9 17.6 8.8 26.4 237.6
15 2.66 1.33 3.99 59.85 15 34.1 17.05 51.15 767.25
25 2.66 1.33 3.99 99.75 25 41.8 20.9 62.7 1567.5
Cumulative HUs 190.554 Cumulative HUs 2585.22
Average Annual Habitat Units 3.81108 Average Annual Habitat Units 51.7044

25% Reforestation

GC

Benefits
Riparian
Benefits

Total ER
Benefits

3.01308

42.0049

45.018
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Table 20. 10% Reforestation of restorable areas (Cane Creek)

Cane Creek Riparian Restoration

Target

Available

Year Habitat Acres H.S.1 Total HU
- 0 26 0.19 4.94
g 1 26 0.2 5.2
a 10 26 0.6 15.6
g 25 26 0.95 24.7
50 26 0.95 24.7
g 0 26 0.19 4.94
o 1 26 0.19 4.94
S| 10 26 0.19 4.94
£ 25 3 0.19 0.57
2 50 3 0.19 0.57
Cane Creek Grade Control
Newr | Haitat cres S, Total HU
- 0 4.2 0.19 0.798
g 1 4.2 0.6 2.52
a 10 4.2 0.95 3.99
g 25 4.2 0.95 3.99
50 4.2 0.95 3.99
‘8‘ 0 4.2 0.19 0.798
o 4.2 0.19 0.798
% 10 4.2 0.19 0.798
£ 25 4.2 0.19 0.798
2 50 4.2 0.19 0.798
Cane Creek Grade Control (FWOP) Cane Creek Riparian Restoration (FWOP)
[(A1 x [(A2 x sum of [(AL x H1)+A2 Answer [(A1 x [(A2 x Hf )u+r?Agfx[(lI321)}(/3 Answer
?I_ H1)+(A2 H1)+(A1 x X 7(2/@/ i :g)szzrlind Multiplied by T2- ?I_ H1)+(A2 x H1)+(A1x | Answerand [(A2 | Multiplied
x H2)l/3 H2)l/6 H2)1/6 Answer T1 H2)]/3 H2)]/6 x H1)+(A1 x by T2-T1
H2)]/6 Answer
1 0.532 0.266 0.798 0.798 1 | 3.293333333 | 1.646666667 4,94 4.94
9 0.532 0.266 0.798 7.182 9 | 3.293333333 | 1.646666667 4.94 44.46
15 0.532 0.266 0.798 11.97 15 | 1.836666667 | 0.918333333 2.755 41.325
25 0.532 0.266 0.798 19.95 25 0.38 0.19 0.57 14.25
Cumulative HUs 39.9 Cumulative HUs 104.975
Average Annual Habitat Units 0.798 Average Annual Habitat Units 2.0995
Cane Creek Grade Control (FWP) Cane Creek Riparian Restoration (FWP)
Sum of [(A1 x
T2 [(A1 x [(A2 x S:Zz?{/gf\é\ln;(m,jelr) ;ﬁf Answer T2 [(A1 x [(A2 x H1 )+(A2fx[(HZ)]/3 Answer
T1 H1)+(A2 H1)+(A1 x [(A2 x H1)+(A1 x Multiplied by T2- T1 H1)+(A2 x H1)+(A1 x Answer and [(A2 | Multiplied
x H2)l/3 H2)]/6 H2)1/6 Answer T1 H2)]/3 H2)]/6 x H1)+(A1 x by T2-T1
H2)]/6 Answer
1 1.106 0.553 1.659 1.659 1 3.38 1.69 5.07 5.07
9 2.17 1.085 3.255 29.295 9 | 6.933333333 | 3.466666667 104 93.6
15 2.66 1.33 3.99 59.85 15 | 13.43333333 | 6.716666667 20.15 302.25
25 2.66 1.33 3.99 99.75 25 | 16.46666667 | 8.233333333 24.7 617.5
Cumulative HUs 190.554 Cumulative HUs 1018.42
Average Annual Habitat Units 3.81108 Average Annual Habitat Units 20.3684

10% Reforestation

GC Benefits

Riparian
Benefits

Total ER Benefits

3.01308
18.2689

21.28198
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Table 21. Grade Control Adjacent Reforestation (Cane Creek)

Cane Creek Riparian Restoration

Target Availfable
Vear Habitat H.S.1. Total HU
Acres
B 0 6 0.19 1.14
g 1 6 0.2 1.2
a 10 6 0.6 3.6
g 25 6 0.95 5.7
50 6 0.95 5.7
‘8‘ 0 6 0.19 1.14
o 1 6 0.19 1.14
= 10 6 0.19 114
£ 25 0 0.19 0
2 50 0 0.19 0
Cane Creek Grade Control
Target Availéble
Year Habitat H.S.I. Total HU
Acres
- 0 4.2 0.19 0.798
g 1 4.2 0.6 2.52
a 10 4.2 0.95 3.99
= 25 4.2 0.95 3.99
= 50 4.2 0.95 3.99
H 0 4.2 0.19 0.798
S 4.2 0.19 0.798
- 10 4.2 0.19 0.798
£ 25 4.2 0.19 0.798
2 50 4.2 0.19 0.798
Cane Creek Grade Control (FWOP) Cane Creek Riparian Restoration (FWOP)
[(AL x [(A2 x Sum of [(A1 x H1)+(A2 x Answer [(A1 x [(A2 x Sum of [(A1 x H1)+(A2 x Answer
T2- H2)]/3 Answer and [(A2 - T2- H2)]/3 Answer and [(A2 .
T1 H1)+(A2 x | H1)+(Alx % H1)+(A1 x H2)}/6 Multiplied by T1 H1)+(A2 x | H1)+(Alx % H1)+(A1 x H2)}/6 Multiplied
H2)]/3 H2)]/6 Answer T2-T1 H2)]/3 H2)]/6 Answer by T2-T1
1 0.532 0.266 0.798 0.798 1 0.76 0.38 1.14 1.14
9 0.532 0.266 0.798 7.182 9 0.76 0.38 1.14 10.26
15 0.532 0.266 0.798 11.97 15 0.38 0.19 0.57 8.55
25 0.532 0.266 0.798 19.95 25 0 0 0 0
Cumulative HUs 39.9 Cumulative HUs 19.95
Average Annual Habitat Units 0.798 Average Annual Habitat Units 0.399
Cane Creek Grade Control (FWP) Cane Creek Riparian Restoration (FWP)
[(AL x [(A2 x Sum of [(A1 x H1)+(A2 x Answer [(A1 x [(A2 x Sum of [(A1 x H1)+(A2 x Answer
T2- H2)]/3 Answer and [(A2 - T2- H2)]/3 Answer and [(A2 -
T1 H1)+(A2 x | H1)+(Alx x H1)+(A1 x H2)]/6 Multiplied by T1 H1)+(A2 x | HI1)+(Alx % H1)+(A1 x H2)]/6 Multiplied
H2)l/3 H2)l/6 Arswer T2-T1 H2)l/3 H2)l/6 e by T2-T1
1 1.106 0.553 1.659 1.659 1 0.78 0.39 1.17 1.17
9 2.17 1.085 3.255 29.295 9 1.6 0.8 2.4 21.6
15 2.66 1.33 3.99 59.85 15 3.1 1.55 4.65 69.75
25 2.66 1.33 3.99 99.75 25 3.8 1.9 5.7 142.5
Cumulative HUs 190.554 Cumulative HUs 235.02
Average Annual Habitat Units 3.81108 Average Annual Habitat Units 4.7004

Grade Control Adjacent Reforestation

GC
Benefits
Riparian
Benefits

Total ER Benefits

3.01308

4.3014

7.31448
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Table 22. Grade Control Only (Cane Creek)

Cane Creek Grade Control (FWP)

Target Year HaAb\i/?a:Itazlcies H.S.I. Total HU
- 0 4.2 0.19 0.798
g 1 4.2 0.6 2.52
a 10 4.2 0.95 3.99
g 25 4.2 0.95 3.99
50 4.2 0.95 3.99
‘8‘ 0 4.2 0.19 0.798
o 1 4.2 0.19 0.798
< 10 42 0.19 0.798
£ 25 4.2 0.19 0.798
2 50 4.2 0.19 0.798
Cane Creek Grade Control (FWOP)
Sum of [(A1 x
Al x A2 x H1)+(A2 x H2)]/3 .
T2-T1 H1[5+(A2 X H1[5+(A1 X Ans)wgr and [ (Zé X Answer Multiplied
H2)l/3 H2)/6 H1)+(A1 x H2)]/6 by T2-T1
Answer
1 0.532 0.266 0.798 0.798
9 0.532 0.266 0.798 7.182
15 0.532 0.266 0.798 11.97
25 0.532 0.266 0.798 19.95
Cumulative HUs 39.9
Average Annual Habitat Units 0.798
Cane Creek Grade Control (FWP)
Sum of [(A1 x
Al x A2 x H1)+(A2 x H2)]/3 -
T2-T1 H1[5+(A2 X H1[5+(A1 X Ans)wc(er and [ ()AZ X Answer Multiplied
H2)l/3 H2)l/6 H1)+(A1 x H2)]/6 by T2-T1
Answer
1 1.106 0.553 1.659 1.659
9 2.17 1.085 3.255 29.295
15 2.66 1.33 3.99 59.85
25 2.66 1.33 3.99 99.75
Cumulative HUs 190.554
Average Annual Habitat Units 3.81108

Grade Control Only

Total ER
Benefits

GC Benefits

3.01308

3.01308
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Table 23. 25% Reforestation of restorable areas (Hurricane Creek)

Hurricane Creek Riparian Restoration

e | abiat Acres s, Total HU
- 0 160 0.03 4.8
g 1 160 0.1 16
a 10 160 0.6 96
g 25 160 0.95 152
50 160 0.95 152
‘8‘ 160 0.03 4.8
o 160 0.03 4.8
S| 10 160 0.03 48
£ 25 123 0.03 3.69
2 50 123 0.03 3.69
Hurricane Creek Grade Control
e | abiat Acres s, Total HU
- 0 9.5 0.38 3.61
g 1 9.5 0.6 5.7
o 10 9.5 0.95 9.025
g 25 9.5 0.95 9.025
50 9.5 0.95 9.025
‘8‘ 9.5 0.38 3.61
o 9.5 0.38 3.61
% 10 9.5 0.38 3.61
£ 25 9.5 0.38 3.61
2 50 9.5 0.38 3.61
Hurricane Creek Grade Control (FWOP) Hurricane Creek Riparian Restoration (FWOP)
Sum of [(A1 x Sum of [(Al x
+ +
2| a2 B | e | Wiatipted | | T2 | Hijegaz | isiax | anower and a2 | mtiphed
T\ xHzyz | XHAE H1)+(A1x H2)l/6 | by T2-T1 T xH2)y3 | H2)l6 X HL)+HALx | by T2-T1
Answer H2)]/6 Answer
1 2.406667 | 1.203333333 3.61 3.61 1 3.2 1.6 4.8 4.8
9 | 2.406667 | 1.203333333 3.61 32.49 9 3.2 1.6 4.8 43.2
15 | 2.406667 | 1.203333333 3.61 54.15 15 2.83 1.415 4.245 63.675
25 | 2.406667 | 1.203333333 3.61 90.25 25 2.46 1.23 3.69 92.25
Cumulative HUs 180.5 Cumulative HUs 203.925
Average Annual Habitat Units 3.61 Average Annual Habitat Units 4.0785
Hurricane Creek Grade Control (FWP) Hurricane Creek Riparian Restoration (FWP)
Sum of [(A1 x Sum of [(A1 x
+ +
2| iy | 02xHiat | R | atted | | T2 | Higstaz | Hijeatx | Anowerand (ho | mtipied
T xH2)l/3 xH2)1/6 H1)+(A1 x H2)]/6 by T2-T1 T xH2)l/3 H2)]/6 x H1)+(A1 x by T2-T1
Answer H2)]/6 Answer
1 |3.103333 | 1.551666667 4.655 4.655 1 | 6.93333 | 3.46666667 104 104
9 |4.908333 | 2.454166667 7.3625 66.2625 9 | 37.3333 | 18.6666667 56 504
15 | 6.016667 | 3.008333333 9.025 135.375 15 | 82.6667 | 41.3333333 124 1860
25 | 6.016667 | 3.008333333 9.025 225.625 25 | 101.333 | 50.6666667 152 3800
Cumulative HUs 431.918 Cumulative HUs 6174.4
Average Annual Habitat Units 8.6384 Average Annual Habitat Units 123.488

25% Reforestation

GC Benefits

Riparian
Benefits

Total ER Benefits

5.02835

119.4095

124.438
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Table 24. 10% Reforestation of restorable areas (Hurricane Creek)

Hurricane Creek Riparian Restoration

Neor | Habitat Acres s, Total HU
- 0 64 0.03 1.92
g 1 64 0.1 6.4
a 10 64 0.6 38.4
g 25 64 0.95 60.8
50 64 0.95 60.8
‘8‘ 64 0.03 1.92
o 64 0.03 1.92
S| 10 64 0.03 1.92
£ 25 27 0.03 0.81
2 50 27 0.03 0.81
Hurricane Creek Grade Control
Neor | Habitat Acres s, Total HU
- 0 9.5 0.38 3.61
g 1 9.5 0.6 5.7
o 10 9.5 0.95 9.025
g 25 9.5 0.95 9.025
50 9.5 0.95 9.025
‘8‘ 9.5 0.38 3.61
o 9.5 0.38 3.61
% 10 9.5 0.38 3.61
£ 25 9.5 0.38 3.61
2 50 9.5 0.38 3.61
Hurricane Creek Grade Control (FWOP) Hurricane Creek Riparian Restoration (FWOP)
[(A1 x Sum of [(A1 x H1)+(A2 Answer [(AL x [(A2 x Sum of [(A1 x H1)+(A2 Answer
T2- [(A2 x H1)+(A1 | x H2)]/3 Answer and - T2- x H2)]/3 Answer and -
H1)+(A2 x Multiplied H1)+(A2 | H1)+(A1 Multiplied
T1 H2)l/3 x H2)l/6 [(A2 x H1)+(A1 x by T2-T1 T1 x H2)l/3 | x H2)l/6 [(A2 x H1)+(A1 x H2)]/6 by T2-T1
H2)]/6 Answer Answer
1 2.406667 1.203333333 3.61 3.61 1 1.28 0.64 1.92 1.92
9 2.406667 1.203333333 3.61 32.49 9 1.28 0.64 1.92 17.28
15 | 2.406667 1.203333333 3.61 54.15 15 0.91 0.455 1.365 20.475
25 | 2.406667 1.203333333 3.61 90.25 25 0.54 0.27 0.81 20.25
Cumulative HUs 180.5 Cumulative HUs 59.925
Average Annual Habitat Units 3.61 Average Annual Habitat Units 1.1985
Hurricane Creek Grade Control (FWP) Hurricane Creek Riparian Restoration (FWP)
[(AL x Sum of [(A1 x H1)+(A2 Answer [(AL x [(A2 x Sum of [(A1 x H1)+(A2 Answer
T2- [(A2 x H1)+(A1 | x H2)]/3 Answer and - T2- x H2)]/3 Answer and -
H1)+(A2 x Multiplied H1)+(A2 | H1)+(A1 Multiplied
T1 H2)l/3 x H2)l/6 [(A2 x H1)+(A1 x by T2-T1 T1 x H2)l/3 | x H2)]/6 [(A2 x H1)+(A1 x H2)]/6 by T2-T1
H2)]/6 Answer Answer
1 3.103333 1.551666667 4.655 4.655 1 2.7733 1.3867 4.16 4.16
9 4.908333 2.454166667 7.3625 66.2625 9 14933 | 7.4667 22.4 201.6
15 | 6.016667 3.008333333 9.025 135.375 15 | 33.067 | 16.533 49.6 744
25 | 6.016667 3.008333333 9.025 225.625 25 | 40.533 | 20.267 60.8 1520
Cumulative HUs 431.9175 Cumulative HUs 2469.76
Average Annual Habitat Units 8.63835 Average Annual Habitat Units 49.395

10% Reforestation

GC Benefits

Riparian
Benefits

Total ER Benefits

5.02835

48.1967

53.22505
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Table 25. Grade Control Adjacent Reforestation (Hurricane Creek)

Hurricane Creek Riparian Restoration

Target Availfable
Year Habitat H.S.I. Total HU
Acres
- 0 62 0.03 1.86
g 62 0.1 6.2
a 10 62 0.6 37.2
g 25 62 0.95 58.9
50 62 0.95 58.9
‘8’ 0 62 0.03 1.86
o 1 62 0.03 1.86
S| 10 62 0.03 1.86
2| 25 0 0.03 0
2 50 0 0.03 0
Hurricane Creek Grade Control
Target Availfable
Year Habitat H.S.I. Total HU
Acres
- 0 9.5 0.38 3.61
g 9.5 0.6 5.7
o 10 9.5 0.95 9.025
g 25 9.5 0.95 9.025
50 9.5 0.95 9.025
g 0 9.5 0.38 3.61
o 9.5 0.38 3.61
% 10 9.5 0.38 3.61
2| 2 9.5 0.38 3.61
= 50 9.5 0.38 3.61
Hurricane Creek Grade Control (FWOP) Hurricane Creek Riparian Restoration (FWOP)
Sum of [(A1 x Sum of [(A1 x
2. [(A1 x [(A2 x Hzl;ljl/);i\ﬁr\fs;(/er Answer 2. [(A1 x [(A2 x H1)+(A1 H1)+(A2 x H2)]/3 Answer
T1 H1)+(A2 H1)+(A1 x and [(A2 x Multiplied by T1 H1)+(A2 x x H2)]/6 Answer and [(A2 x | Multiplied by T2-
xH2)l/3 H2)]/6 H1)+(A1 x T2-T1 H2)]/3 H1)+(A1x H2)]/6 T1
H2)]/6 Answer Answer
1 | 2.40667 | 1.203333333 3.61 3.61 1 1.24 0.62 1.86 1.86
9 | 2.40667 | 1.203333333 3.61 32.49 9 1.24 0.62 1.86 16.74
15 | 2.40667 | 1.203333333 3.61 54.15 15 0.62 0.31 0.93 13.95
25 | 2.40667 | 1.203333333 3.61 90.25 25 0 0 0 0
Cumulative HUs 180.5 Cumulative HUs 32.55
Average Annual Habitat Units 3.61 Average Annual Habitat Units 0.651
Hurricane Creek Grade Control (FWP) Hurricane Creek Riparian Restoration (FWP)
Su/_’;';)if(li(;i X Sum of [(A1 x
Al x A2 x Answer Al x H1)+(A2 x H2)]/3 Answer
7;21_ H[1()+(A2 H1[5+(A1 X HZ; Z,/j [,;\:;:l(/er Multiplied by 77—_21_ H1[5+(A2 X [(Ai ),(./g)l];;(Al Ans)wgr and [(1{2 x | Multiplied by T2-
x H2)l/3 H2)]/6 HI)+AL x T2-T1 H2)l/3 H1)+(A1 x H2)]/6 T1
H2)]/6 Answer Answer
1 | 3.10333 | 1.551666667 4.655 4.655 1 2.686667 1.3433 4.03 4.03
9 | 4.90833 | 2.454166667 7.3625 66.2625 9 14.46667 7.2333 21.7 195.3
15 | 6.01667 | 3.008333333 9.025 135.375 15 32.03333 16.016 48.05 720.75
25 | 6.01667 | 3.008333333 9.025 225.625 25 39.26667 19.633 58.9 1472.5
Cumulative HUs 431.9175 Cumulative HUs 2392.58
Average Annual Habitat Units 8.63835 Average Annual Habitat Units 47.8516

Grade

Total

Control Adjacent Reforestation
GC Benefits 5.02835
Rlpa”j‘m 47.2006
Benefits
ER Benefits 52.22895
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Table 26. Grade Control Only (Hurricane Creek)

Hurricane Creek Grade Control (FWP)

Available

Target Year Habitat Acres H.S.I. Total HU
- 0 9.5 0.38 3.61
§ 1 9.5 0.6 5.7
a 10 9.5 0.95 9.025
e
-‘é 25 9.5 0.95 9.025
50 9.5 0.95 9.025
*8‘ 0 9.5 0.38 3.61
o 1 9.5 0.38 3.61
[a W
8 10 9.5 0.38 3.61
£ 25 9.5 0.38 3.61
= 50 9.5 0.38 3.61
Hurricane Creek Grade Control (FWOP)
7271 [(A1 x H1)+(A2 Hl[glj(zA).‘(l X Sum of [(A1 x H1)+(A2 x H2)]/3 Answer | Answer Multiplied
xH2)]/3 H2)1/6 and [(A2 x H1)+(A1 x H2)]/6 Answer by T2-T1
1 2.406666667 1.203333333 3.61 3.61
9 2.406666667 1.203333333 3.61 32.49
15 2.406666667 1.203333333 3.61 54.15
25 2.406666667 1.203333333 3.61 90.25
Cumulative HUs 180.5
Average Annual Habitat Units 3.61
Hurricane Creek Grade Control (FWP)
T2-71 [(A1 x H1)+(A2 Hl[slj(zA); N Sum of [(A1 x H1)+(A2 x H2)]/3 Answer | Answer Multiplied
xH2)]/3 H2)1/6 and [(A2 x H1)+(A1 x H2)]/6 Answer by T2-T1
1 3.103333333 1.551666667 4.655 4.655
9 4.908333333 2.454166667 7.3625 66.2625
15 6.016666667 3.008333333 9.025 135.375
25 6.016666667 3.008333333 9.025 225.625
Cumulative HUs 431.9175
Average Annual Habitat Units 8.63835
Grade Control Only
GC Benefits 5.02835
Total ER
. 5.02835
Benefits
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Table 27. 25% Reforestation of restorable areas (Lick Creek)

Lick Creek Riparian Restoration

Target Availfable
Year Habitat H.S.1. Total HU
Acres
- 0 36 0.39 14.04
g 36 0.5 18
a 10 36 0.6 21.6
g 25 36 0.95 34.2
50 36 0.95 34.2
‘8’ 0 36 0.39 14.04
o 1 36 0.39 14.04
% 10 36 0.39 14.04
£ 25 32 0.39 12.48
2 50 32 0.39 12.48
Lick Creek Grade Control
Target Availéble
Year Habitat H.S.I. Total HU
Acres
- 0 5 0.36 1.8
g 5 0.6 3
o 10 5 0.95 475
g 25 5 0.95 475
50 5 0.95 4.75
‘8‘ 0 5 0.36 1.8
o 5 0.36 1.8
o
- 10 5 0.36 1.8
£ 25 5 0.36 1.8
2 50 5 0.36 1.8
Lick Creek Grade Control (FWOP) Lick Creek Riparian Restoration (FWOP)
| A |2 erand | Anwer | | A | x| s | Answer
T1 H1)+(A2 | H1)+(A1 [(A2 x H1)+(A1 x Multiplied by 1 H1)+(A2 H1)+(A1 x % H1)+(A1 x H2)}/6 Multiplied by T2-
xH2)l/3 | xH2)]/6 H2)1/6 Answer T2-T1 x H2)l/3 H2)]/6 Answer T1
1 1.2 0.6 1.8 1.8 1 9.36 4.68 14.04 14.04
9 1.2 0.6 1.8 16.2 9 9.36 4.68 14.04 126.36
15 1.2 0.6 1.8 27 15 8.84 4.42 13.26 198.9
25 1.2 0.6 1.8 45 25 8.32 4.16 12.48 312
Cumulative HUs 90 Cumulative HUs 651.3
Average Annual Habitat Units 1.8 Average Annual Habitat Units 13.026
Lick Creek Grade Control (FWP) Lick Creek Riparian Restoration (FWP)
[(A1 x [(A2 x Sum of [(A1 x H1)+(A2 Answer [(A1 x [(A2 x Sum of [(A1 x H1)+(A2 x Answer
T2- x H2)]/3 Answer and o T2- H2)]/3 Answer and [(A2 .
T1 H1)+(A2 | H1)+(A1 [(A2 x H1)+(A1 x Multiplied by T1 H1)+(A2 H1)+(A1 x x H1)+(A1 x H2)]/6 Multiplied by T2-
xH2)]/3 | xH2)]/6 H2)1/6 Answer T2-T1 x H2)]/3 H2)]/6 Answer T1
1 1.6 0.8 2.4 2.4 1 10.68 5.34 16.02 16.02
9 2.583333 | 1.291667 3.875 34.875 9 13.2 6.6 19.8 178.2
15 3.166667 | 1.583333 4.75 71.25 15 18.6 9.3 27.9 418.5
25 3.166667 | 1.583333 4.75 118.75 25 22.8 114 34.2 855
Cumulative HUs 227.275 Cumulative HUs 1467.72
Average Annual Habitat Units 4.5455 Average Annual Habitat Units 29.3544

25% Reforestation

GC
Benefits

Riparian
Benefits

Total ER
Benefits

2.7455

16.3284

19.074
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Table 28. 10% Reforestation of restorable areas (Lick Creek)
Lick Creek Riparian Restoration
Target Availfable
Vear Habitat H.S.I. Total HU
Acres
- 0 14 0.39 5.46
g 14 0.5 7
a 10 14 0.6 8.4
g 25 14 0.95 13.3
50 14 0.95 13.3
‘8‘ 14 0.39 5.46
o 1 14 0.39 5.46
- 10 14 0.39 5.46
2 25 10 0.39 3.9
2 50 10 0.39 3.9
Lick Creek Grade Control
Target Availfable
Vear Habitat H.S.I. Total HU
Acres
- 0 5 0.36 1.8
g 5 0.6 3
o 10 5 0.95 4.75
g 25 5 0.95 4.75
50 5 0.95 4.75
*8 0 5 0.36 1.8
o 5 0.36 1.8
o
5 10 5 0.36 1.8
2 25 5 0.36 1.8
= 50 5 0.36 1.8
Lick Creek Grade Control (FWOP) Lick Creek Riparian Restoration (FWOP)
[(A1 x [(A2 x Sum of [(A1 x H1)+(A2 x Answer 2. [(A1 x [(A2 x 5:223{/[3(':1”;(::: -;-24012 Answer
T2-T1 | H1)+(A2x | H1)+(Alx | H2)]/3 Answer and [(A2x | Multiplied 1 H1)+(A2 x | H1)+(A1x [(A2 x H1)+(A1 x Multiplied
H2)]/3 H2)]/6 H1)+(A1 x H2)]/6 Answer by T2-T1 H2)]/3 H2)]/6 H2)/6 Answer by T2-T1
1 1.2 0.6 1.8 1.8 1 3.64 1.82 5.46 5.46
9 1.2 0.6 1.8 16.2 9 3.64 1.82 5.46 49.14
15 1.2 0.6 1.8 27 15 3.12 1.56 4.68 70.2
25 1.2 0.6 1.8 45 25 2.6 1.3 3.9 97.5
Cumulative HUs 90 Cumulative HUs 222.3
Average Annual Habitat Units 1.8 Average Annual Habitat Units 4.446
Lick Creek Grade Control (FWP) Lick Creek Riparian Restoration (FWP)
[(A1 x [(A2 x Sum of [(A1 x H1)+(A2 x Answer T2 [(A1 x [(A2 x ngzc)){/gjln?m’j;r) ;i’:jz Answer
T2-T1 | H1)+(A2x | H1)+(Al1x | H2)]/3 Answer and [(A2 x | Multiplied T1 H1)+(A2 x | H1)+(Alx [(A2 x H1)+(A1 x Multiplied
H2)]/3 H2)]/6 H1)+(A1 x H2)]/6 Answer by T2-T1 H2)]/3 H2)]/6 H2)]/6 Answer by T2-T1
1 1.6 0.8 2.4 2.4 1 | 4.1533333 | 2.0766667 6.23 6.23
9 2.5833333 | 1.2916667 3.875 34.875 9 | 5.1333333 | 2.5666667 7.7 69.3
15 3.1666667 | 1.5833333 4.75 71.25 15 | 7.2333333 | 3.6166667 10.85 162.75
25 3.1666667 | 1.5833333 4.75 118.75 25 | 8.8666667 | 4.4333333 13.3 332.5
Cumulative HUs 227.275 Cumulative HUs 570.78
Average Annual Habitat Units 4.5455 Average Annual Habitat Units 11.4156

10% Reforestation

GC
Benefits
Riparian
Benefits

Total ER Benefits

2.7455

6.9696

9.7151
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Table 29. Grade Control Adjacent Reforestation (Lick Creek)
Lick Creek Riparian Restoration
Target Availfable
Vear Habitat H.S.I. Total HU
Acres
o 0 11 0.39 4.29
§ 11 0.5 5.5
a 10 11 0.6 6.6
g 25 11 0.95 10.45
50 11 0.95 10.45
‘8’ 0 11 0.39 4.29
o 1 11 0.39 4.29
- 10 11 0.39 4.29
2 25 0.39 2.73
= 50 0.39 2.73
Lick Creek Grade Control
Target Availfable
Vear Habitat H.S.I. Total HU
Acres
- 0 5 0.36 1.8
§ 5 0.6 3
o 10 5 0.95 4.75
g 25 5 0.95 4.75
50 5 0.95 4.75
*8 0 5 0.36 1.8
o 5 0.36 1.8
o
= 10 5 0.36 1.8
2 25 5 0.36 1.8
= 50 5 0.36 1.8
Lick Creek Grade Control (FWOP) Lick Creek Riparian Restoration (FWOP)
Sum of [(A1 x Sum of [(Al x
[(A1 x [(A2 x H1)+(A2 x H2)]/3 Answer [(A1 x [(A2 x H1)+(A2 x H2)]/3 Answer
T2-T1 | H1)+(A2x | H1)+(Alx | Answer and [(A2 | Multiplied T2-T1 H1)+(A2 x | H1)+(Alx Answer and [(A2 x Multiplied
H2)]/3 H2)]/6 x H1)+(A1 x by T2-T1 H2)]/3 H2)l/6 H1)+(A1 x H2)]/6 by T2-T1
H2)]/6 Answer Answer
1 1.2 0.6 1.8 1.8 1 2.86 1.43 4.29 4.29
9 1.2 0.6 1.8 16.2 9 2.86 1.43 4.29 38.61
15 1.2 0.6 1.8 27 15 2.34 1.17 3.51 52.65
25 1.2 0.6 1.8 45 25 1.82 0.91 2.73 68.25
Cumulative HUs 90 Cumulative HUs 163.8
Average Annual Habitat Units 1.8 Average Annual Habitat Units 3.276
Lick Creek Grade Control (FWP) Lick Creek Riparian Restoration (FWP)
Sum of [(A1 x Sum of [(Al x
[(A1 x [(A2 x H1)+(A2 x H2)]/3 Answer [(A1 x [(A2 x H1)+(A2 x H2)]/3 Answer
T2-T1 | H1)+(A2x | H1)+(Alx | Answer and [(A2 | Multiplied T2-T1 H1)+(A2 x | H1)+(A1lx Answer and [(A2 x Multiplied
H2)]/3 H2)]/6 x H1)+(A1 x by T2-T1 H2)]/3 H2)]/6 H1)+(A1x H2)]/6 by T2-T1
H2)]/6 Answer Answer
1 1.6 0.8 2.4 2.4 1 3.2633333 | 1.6316667 4.895 4,895
9 2.5833333 | 1.2916667 3.875 34.875 4.0333333 | 2.0166667 6.05 54.45
15 3.1666667 | 1.5833333 4.75 71.25 15 5.6833333 | 2.8416667 8.525 127.875
25 3.1666667 | 1.5833333 4.75 118.75 25 6.9666667 | 3.4833333 10.45 261.25
Cumulative HUs 227.275 Cumulative HUs 448.47
Average Annual Habitat Units 4.5455 Average Annual Habitat Units 8.9694

Grade Control Adjacent Reforestation

Total ER

GC
Benefits
Riparian
Benefits

Benefits

2.7455

5.6934

8.4389
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Table 30. Grade Control Only (Lick Creek)

Lick Creek Grade Control (FWP)

Target Avail.able
Vear Habitat H.S.1. Total HU
Acres
- 0 5 0.36 1.8
g 1 5 0.6 3
a 10 5 0.95 4.75
g 25 5 0.95 4.75
50 5 0.95 4.75
*g 0 5 0.36 1.8
) 1 5 0.36 1.8
- 10 5 0.36 18
£ 25 5 0.36 1.8
2 50 5 0.36 1.8
Lick Creek Grade Control (FWOP)
[(A1 x [(A2 x Sum of [(A1 x H1)+(A2 x
T2-T1 H1)+(A2 x | H1)+(Alx | H2)]/3 Answer and [(A2 x | Answer Multiplied by T2-T1
H2)]/3 H2)l/6 H1)+(A1 x H2)]/6 Answer
1 1.2 0.6 1.8 1.8
9 1.2 0.6 1.8 16.2
15 1.2 0.6 1.8 27
25 1.2 0.6 1.8 45
Cumulative HUs 90
Avera