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1. Purpose

This calculation presents background documentation of the rain runoff Antecedent Precipitation Index (API) Method used
historically by TVA in the determination of surface runoff for a given rainfall in flood analyses. This calculation also
demonstrates that the API method conservatively predicts rain runoff volumes when compared to two industry standard
methodologies used by the Army Corps of Engineers, the Soil Conservation Service (SCS) curve method and the
Initial/Constant (IC)loss method.

2. Background

The Tennessee Valley Authority (TVA) has developed a runoff/stream course hydrologic model of the Tennessee River
watershed upstream of Guntersville Dam for use in the design basis flood level analysis. Development of unit hydrographs
for the runoff model requires estimates of the volume of surface runoff from a given volume of storm rainfall. Inputs to the
model also require estimates of surface runoff to determine the probable maximum flood (PMF) discharges for the 47 sub-
basins above Guntersville Dam. The PMF discharges are derived from probable maximum rainfall and unit hydrographs
developed for each sub-basin.

The antecedent precipitation index (API) method is the current method of choice for TVA River Operations. The API
method is used to determine rainfall runoff in facilitating the integrated operation of the TVA reservoir system which
includes flood control of the Tennessee River. The API relationship was historically used in the development of the unit
hydrographs for the watershed runoff model above Guntersville Dam as well as to compute historical storm runoff
hydrographs for the Simulated Open Channel Hydraulics (SOCH) stream course model calibration and PMF discharges for
the 47 sub-basins.

2.1 API Method Development

The estimation of the amount of runoff which will result from a given storm or series of storms is a fundamental
requirement in flood forecasting. These estimates are necessary before the unit hydrograph or other techniques can be
used to predict the streamflow hydrograph. In early years TVA used a method in its river forecasting which used
runoff correlated with base flow or the rate of groundwater flow at the beginning of a storm, as an index. If
applicable, the number of days since the last rain was also used as an auxiliary index. The method was reasonably
satisfactory. However, it involved concurrent separation of the streamflow hydrograph to determine the rate of
groundwater flow. This method was time consuming and quite approximate in complex storms.

TVA met with the U.S. Weather Bureau (USWB) in Washington, D.C. on May 30 and June 1, 1950, to discuss the
USWB method of developing rainfall-runoff relationships. This method was at that time described in an unpublished
paper entitled "Predicting the Runoff from Storm Rainfall", by M.A. Kohler and R. K. Linsley. It was later published
in September 1951 as a research paper (Reference 3.1). A copy of the memorandum describing the 1950
Washington meeting is provided (Reference 3.2).
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A USWB natural flow river stage forecasting unit (USWB RFU) was opened in Knoxville in 1951. Their work
assignment was to:

a) Provide predicted natural flows on uncontrolled streams at locations requested by TVA to determine reservoir inflows
necessary in the integrated operation of the TVA reservoir system which includes flood control.

b) Where requested, supply TVA with predicted natural stream flows and stages for significant points on the Tennessee
River and tributaries, for existing (pre-regulated) conditions, so that the controlled flood stages would be lower than
the elevations obtained naturally (unregulated).

c) Insofar as practicable, prepare flood stage forecasts for those points on uncontrolled streams in the Tennessee Valley
which are vulnerable to flood damage and in need of flood warning such as First Creek in Knoxville and the cities of
Shelbyville, Columbia, and Centerville on the Duck River and Fayetteville on the Elk River.

A copy of the June 19, 1951 memorandum outlining this work assignment is provided in Attachment 17 (Reference
3.3).

A fundamental requirement needed to accomplish these assignments was to estimate surface runoff from storm
rainfall. The USWB RFU developed the rainfall-surface runoff relationships in the 1950s as part of this task. The
relationships were based on the antecedent precipitation index (API) as described in References 3.1 (Kohler &
Linsley), 3.4 (Engstrom, et. al.), 3.5 (Linsley, et. al.), 3.6 (Sittner, et. al.) and 3.7 (Chow).

In 1956 TVA changed its method of estimating runoff from rainfall. The rainfall-surface runoff relationships, or API
method, developed by the USWB RFU were adopted. This change is addressed in Reference 3.4.

The API method is currently used by TVA River Operations to accomplish their federally mandated, integrated
operation of the TVA reservoir system which includes flood control responsibilities, and is in use by the Colorado
Basin River Forecast Center in Salt Lake City, Utah (Reference 3.10). These rainfall-surface runoff relationships
have been historically used in the development of the unit hydrographs used in the TVA nuclear site hydrologic
analysis. Information from file books indicates that minor adjustments have been made since TVA began using the
API, but the original relationships have essentially remained the same. No documentation exists regarding a final
USWB report, the initial format of the USWB API relationships, or any subsequent adjustments or modifications to
the API methods as used in the FLDHYDRO code. An example of the geographical areas, number of storms used
and data period reviewed to develop the API curves was recovered from the files and is included as Reference 3.29.
No information was recovered on where or how this data was used.
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2.2 API Method

The API method is a set of empirical relationships developed for specific watersheds from long-term rainfall and
stream gauge data. Development of an API is an iterative method that requires a large time commitment for
development and long-term data records; five to ten years according to Reference 3.4 and as shown in Reference
3.29. The data from observed storms is input graphically and an initial best-fit curve is developed. This curve is
then used to produce runoff estimates which are compared to the gauged streamflow. The API numbers are adjusted
to reconcile differences between the estimated and observed flows, the curve is refined, and the comparative process
begins again. This process is outlined in References 3.4 through 3.11, with an example of index usage in forecasting
in Reference 3.7.

The advantages of the API method are a higher accuracy for large events (Reference 3.8), the ability to forecast
runoff in areas where the temporal distribution of rainfall is highly variable (Reference 3.9), and the ability to
perform real-time runoff forecasting with adjustment to reduce error (Reference 3.6). Another benefit of the API
method is that it accounts for the increased runoff over the course of the precipitation event by using the accumulated
event precipitation. The reasons for the relatively rare usage of the API method are that it requires an extensive
network of rainfall and stream flow gauges and a large time commitment for data gathering to provide sufficient data
for index development and adjustment.

The USWB API region map (Attachment 1) was produced by the USWB during API development for the Tennessee
Valley. This map is a historical document which has been geo-referenced and plotted with the watershed basins in
Reference 3.25 for convenience. Regions were determined by the USWB based on iterative, empirical methods as
described above. The Tennessee Valley is broken into 6 API regions with one, the West region, having a very small
effect on the watershed upstream of Guntersville Dam. Differences in API curves for the API regions are due to
numerous factors. These factors include variability in soils across the valley due to geology, the increased
permeability in upland areas due to the erosive removal of fine particles over time, and the decreased permeability of
alluvial soils in low areas due to the deposition of the finer particles. Orographic effects on the precipitation-runoff
relationships are increased runoff due to steep slopes, reductions in rainfall on the leeward wall of the Tennessee
Valley and increased rainfall on the windward valley face. Additionally, there are large seasonal variations in
vegetative cover through the region that bring about changes in interception losses. These variations resulted in the
development of separate API-Rainfall-Runoff curves for each of the six regions based on week of the year as shown
in Attachment 3.

The week of the year and location inputs designate the appropriate API region curve to use in determining a runoff
index (RI). This RI is used to forecast the surface runoff given a rainfall amount and runoff (RO) region. The USWB
designated two RI versus RO regions for the Tennessee Valley identified as the TV and SE curves. The SE RI-RO
curve is used only with the SE API region; all other API regions use the TV RI-RO curve. These curves are
represented in the FLDHYDRO computer code by lookup tables (Reference 3.26). Data from these tables was
converted to Microsoft Excel format in Reference 3.26 and is included as Attachment 2. The data tables from
FLDHYDRO were plotted in a format similar to the referenced literature for clarity and are attached as Attachment 3.
Arrows were added as a guide in usage of the graphs. Additionally, RI vs. runoff data from Reference 3.26 was
plotted and is shown in Attachment 30.
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Hydraulic Data Branch, Work Assignment ASF- 1173, June 19, 1951, see Attachment 17.

3.4 Engstrom, LeRoy, Jackson H. Wilkinson, and Alfred Blickensderfer, "Streamflow Forecasting and Water Dispatching for
TVA Reservoir System", by presented at the Knoxville Convention, American Society of Civil Engineers, Knoxville,
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3.5 Linsley, Jr., R.K., M.A. Kohler and J.L.H. Paulus, Hydrology for Engineers, Third Edition, McGraw-Hill Book Company,
Inc., 1982, ISBN 0-07-037956-4, section 3-11, pg. 71-72, see Attachment 19.
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3.9 Beschta, R. L., "Peakflow Estimation Using an Antecedent Precipitation Index (API) Model in Tropical Environments",
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(CBRFC) API-Runoff Operation", dated 06/10/2003, www.weather.gov/oh/hrl/nwsrfs/usersmanual/htm/xrfsdocpdf.php
see Attachment 24.

3.11 National Weather Service River Forecast System (NWSRFS) Users Manual, Chapter 11.3-API-CONT, "Continuous API
Model", dated 08/29/2002, www.weather.gov/oh/hrl/nwsrfs/usersmanual/htm/xrfsdocpdf.php see Attachment 25.
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3.12 "UNITGRPH, FLDHYDRO, TRPROUTE, CHANROUT User Manual, Version 1.0 RevO", EDMS # L58 090325 001.

3.13 "UNITGRPH, FLDHYDRO, TRPROUTE, CHANROUT Software Design Description (SDD), Version 1.0 Rev0",
EDMS # L58 090422 001.

3.14 "UNITGRPH, FLDHYDRO, TRPROUTE, CHANROUT Software Verification and Validation Report (SVVR) , Version
1.0 RevO", EDMS # L58 090327 001.
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3.17 U.S. Army Corps of Engineers, Engineering and Design - Flood Runoff Analysis, EM 1110-2-1417,
http://140.194.76.129/publications/eng-manuals/emI 110-2-1417/toc.htm, dated 31 August 1994.
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3.19 U.S. Army Corps of Engineers, Hydrologic Modeling System HEC-HMS, Version 3.3,
http://www.hec.usace.army.mil/software/hec-hms/documentation.html, dated September 2008.

3.20 U.S. Department of Agriculture, Natural Resources Conservation Service, Part 630 Hydrology, Engineering Handbook,
http://directives.sc.egov.usda.gov/viewerFS.aspx?hid=2 1422, Chapter 10 dated July 2004, (cover page and Table 10-1
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3.21 Calculation CDQ000020080057, "Subbasin 48 (Sequatchie River) Unit Hydrograph Validation", Revision 0, EDMS #
L58 081125 800.

3.22 Calculation CDQ000020080058, "Subbasin 46 (South Chickamauga Creek) Unit Hydrograph Validation", Revision 0,
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3.23 Calculation CDQ000020080066, "Subbasin 26 (Norris Dam) Unit Hydrograph Validation", Revision A, EDMS # L58
090216 005.

3.24 Calculation CDQ000020080056, "Douglas Dam Watershed (Subbasins 1 through 6) Unit Hydrograph Validation",
Revision A, EDMS# L58 090422 001.

3.25 Antecedent Precipitation (API) Regions with Drainage Basins above Guntersville Dam, TVA map #6
GIE 322 E 200901 RO D, see Attachment 26.

3.26 UNITGRAPH-FLDHYDRO-TRBROUTE-CHANROUT, SVVR, Attachment 4 Independent Calculations, Attachment 4
FLDHYDRO Independent Calculations, Fldhydrosamplel.xls, dated 03 February 2009, EDMS # L58 090327 001.

3.27 Sherwani, Jabbar K. and David H. Moreau, Strategies for Water Quality Monitoring, Report No. 107, Water Resources
Research Institute of the University of North Carolina, June, 1975, see Attachment 28.

3.28 Viessman, Jr., Warren, Gary L. Lewis and John W. Knapp, Introduction to Hydrology, Third Edition, Harper & Row,

Publishers, Inc., New York, NY, 1989.

3.29 USWB Historic Map & data, from TVA file G107-12a, dated 1959, see Attachment 27.

3.30 Meeting with Gary Hauser on development of RI values less than 20, 11 February 2009, see Attachment 29.

3.31 Plot of Rainfall versus Runoff for RI values from 20 to 26, see Attachment 30.

3.32 TVA prepared PMP rainfall data files, provided by RFI BE21146056B028, see Attachment 36.

3.33 Calculation CDQ000020080061, "Subbasins 38 (Chatuge Dam), 39 (Nottely Dam), 40 (Hiwassee Dam), 41 (Apalachia
Dam) and 43 (Ocoee No. 1 Dam) Unit Hydrograph Validations", Revision 0, EDMS # L58 090414 001.

3.34 Calculation CDQ000020080062, "Unit Hydrograph Validation for Subbasin 7 (Little Pigeon River at Sevierville)",
Revision 0, EDMS # L58 090227 001.

3.35 Calculation CDQ000020080063, "Holston River Watershed above Cherokee Dam (Subbasins 9 through 15) Unit
Hydrograph Validation", Revision 0, EDMS # L58 090422-002.

3.36 Calculation CDQ000020080067, "Subbasin 35 (Emory River at Mouth) Unit Hydrograph Validation", Revision 0, EDMS
# L58 090227 002.

3.37 Calculation CDQ000020080068, "Calculation of Initial Flood Flows from Subbasin 27, (Melton Hill Local) for Use in the
SOCH Model Calibration and Subsequent Unit Hydrograph Validation", Revision 0, EDMS # L58 090511 003.

3.38 Calculation CDQ000020080069, "Calculation of Initial Flood Flows from the Fort Loudoun-Tellico Watershed
(Subbasins 8, 16, 17, 18 and 24) for Use in the SOCH Model Calibration and Unit Hydrograph Validation", Revision 0,
EDMS # L58 090511 001.

3.39 Calculation CDQ000020080070, "Little Tennessee River Watershed above Chilhowee Dam (Subbasins 19 through 23)
Unit Hydrograph Validation", Revision 0, EDMS # L58 090414 002.
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3.40 Calculation CDQ00002008007 1, "Unit Hydrograph Validation for Subbasin 44A, the Lower Hiwassee River from
Charleston (River Mile 18.9) to Apalachia and Ocoee No. 1 Dams", Revision 0, EDMS # L58 090216 006.

3.41 Calculation CDQ000020080091, "Subbasin 42 (Blue Ridge Dam) Unit Hydrograph Validation", Revision 0, EDMS #
L58 081030 007.

3.42 Calculation CDQ000020080053, "PMF Inflow Determination" (not issued).
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4. Assumptions used in the comparison of runoff methods

4.1 Assumption: The probable maximum precipitation (PMP) rainfall used is appropriate.
Technical Justification: The data was developed by TVA as a preliminary data set relative to Reference 3.16 and is used
in this calculation as a representative PMP event only for the comparison of loss methods. Therefore, preliminary data
used across all three methods provides a valid basis of comparison. Actual PMP data used in controlling calculations is
being developed in the PMF Inflow Determination (CDQ 000020080053) with only very minor differences expected.

4.2 Assumption: Soil textures and soil ratings used in this calculation are accurate as provided by the Natural Resources
Conservation Service (NRCS) web site (Reference 3.15).
Technical Justification: Based on the Acceptance Criteria Section of NUREG 0800 Standard Review Plan (SRP) 2.4.1;
this data is not expected to meet the requirements of an Appendix B program, excerpt follows:

"Data collected, maintained, and distributed by Federal and State agencies, such as USGS, NOAA, NRCS, USACE, and
various State water resources departments, are adequate for safety evaluation of the plant."

4.3 Assumption: Land Cover map used as Attachment 14 is valid.
Technical Justification: This data is not available through a source meeting the Appendix B requirements. However, the
data is used only in this calculation to compare SCS and IC Methods with the API method.

4.4 Assumption: The maximum initial loss rate for the initial and constant loss rate method is assumed to be 0.5 inches.
Technical Justification: Published values in Table 6.1 of Reference 3.17 indicate 10-20% of total rainfall or 0.5 inches
maximum is appropriate for forested areas. Since the watershed is primarily forest and pasture (Attachment 14) and
10% of total rainfall per storm is greater than the 0.5 inches maximum value, 0.5 inches is used for the maximum initial
loss rate.

4.5 Assumption: Any complex that was unrated by the NRCS (water, pits, etc.) was given a soil type D with a conductivity
rating of 0 mm per second.
Technical Justification: This assumption will result in 100% runoff from these areas and is considered conservative.

4.6 Assumption: Curve numbers used in the SCS method are based on Antecedent Rainfall Condition (ARC) III conditions.
Technical Justification: Curve numbers are associated with three soil moisture conditions: ARC(I) for relatively low
runoff potential, ARC(II) for average runoff, and ARC(11l) for relatively high runoff potential. The PMP storm as
described in Reference 3.16 is a 9-day event; a 3-day antecedent storm followed by three dry days and the 3-day main
storm. This assumption will result in a higher runoff amount and is considered conservative.
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5. Design Input

5.1 API Method Input

5.1.1 Watershed Areas were taken from Unit Hydrograph Calculations, References 3.21-3.24.

5.1.2 Preliminary PMP rainfall input was provided by Reference 3.32 (Attachment 36), based on the PMP defined in the
HMR-41, Reference 3.16.

5.1.3 API Method look-up tables were taken from Reference 3.26 and are included as Attachment 2.

5.2 SCS Method Inputs

5.2.1 Soil rating group data was taken from the NRCS web site (Reference 3.15) and processed using Microsoft Excel.
Scans and electronic files are included as Attachments 4-13.

5.2.2 Watershed Areas were taken from Unit Hydrograph Calculations, References 3.21-3.24.

5.2.3 Preliminary PMP rainfall input was provided by Reference 3.32 (Attachment 36), based on the PMP defined in the
HMR-41, Reference 3.16.

5.2.4 Data used for the SCS curve number determination was taken from Table 6-6 on page 6-22 of Reference 3.17, and

Table 10-1 on page 10-6 of Reference 3.20 (Attachment 37).

5.3 IC Method Inputs

5.3.1 Data used for the Initial and Constant Loss Rate method was taken from Table 5-1 on page 40 of Reference 3.18,
based on the soil rating group data taken from the NRCS web site (Reference 3.15).

5.3.2 Watershed Areas were taken from Unit Hydrograph Calculations, References 3.21-3.24.

5.3.3 Preliminary PMP rainfall input was provided by Reference 3.32 (Attachment 36), based on the PMP defined in the
HMR-41, Reference 3.16.

6. Methodology

6.1 Because most of the collected data had not been maintained adequately for retrieval, original reports, gage charts and/or
forms used to develop the API curves and data as incorporated in the FLDHYDRO code were not located. Therefore,
Microsoft Excel spreadsheets were used to compare the API Method to two industry standard rain-runoff relationships
used by the U. S. Army Corps of Engineers (References 3.18 and 3.19): the SCS curve number method and the initial and
constant loss method. These alternate methods were chosen based on common usage and available data. See Flow Chart,
Figure 6.6, for the process used to compare the three loss methods. See results and conclusions in Section 9.
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6.2 5 basins were selected to compare the API Method with the SCS and IC industry standard methods. One basin was chosen
from each of the API regions, excluding the West region which has a very small effect on the watershed upstream of
Guntersville Dam. Each of the 5 basins chosen is located entirely within its region boundary, and the API method was
used in the unit hydrograph calculations for allselected basins, therefore providing a representative data set for the
Tennessee Valley reservoir area.

6.3 The ability of the API method to fit historical streamflow data was not reviewed in this calculation. However, the API
method was compared against historical data in References 3.21 through 3.24 and References 3.33 through 3.41 to
develop the watershed unit hydrographs. These calculations show a good fit between the historical and calculated data.
No further analysis was required.

6.4 API, SCS curve number and the initial and constant loss methods were compared using preliminary PMP rainfall data for
runoff volume and rainfall-runoff relationships in one watershed within each of the five API regions above Guntersville
Reservoir. Calculated runoff volumes for all methods are shown in Section 9.

6.5 The NRCS soils data web site publishes soils data for the United States as part of the U.S. Department of Agriculture.
The Web soil survey (WSS) provides an on-line interface to view and download published soils data such as soil ratings
for saturated hydraulic conductivity and the four hydrologic soil groups (A, B, C, D). The density and accuracy of the
NRCS data is not published. The interface is graphical in nature allowing the user to place a shape, referred to as an area
of interest (AOl), over an area map background. Soil types for entire watersheds could not easily and reliably be sampled
because the NRCS soils data web site has a size limitation of 10,000 acres for each AOl and no repeatable method of
geolocation for an AOL. Initial work done on the Sequatchie watershed to sample the entire watershed resulted in
numerous, large data files. Therefore, to reduce the data to a more manageable size, only portions of the watersheds were
sampled by the AOI data (Attachments 4-13). To check that sufficient watershed sampling was included to give a reliable
estimate of the watershed soil type, a statistical analysis (as described in Reference 3.27) was performed using the
Student's 't" test. An error of 2% in the calculated mean hydrologic soil group percentages at a 95% confidence level was
chosen as an adequate acceptance criterion for sample size calculations. Since the'hydrologic soil rating group is a non-
numeric parameter, the reported percentages for soil hydrologic ratings were used for the error calculations. Since each
AOI sample taken included approximately 10,000 acres, diverse soil units, and an unknown number of field samples by
the NRCS, sample size was based on acres sampled in the AOL.

6.6 Results were compared based on total runoff volume, cumulative runoff as a percentage of cumulative rainfall and
incremental runoff as a percentage of incremental rainfall.
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Figure 6.6: Process Flow Chart for Loss Method Comparison



TVA
Calculation No. CDQ000020080052 I Rev: 0 Plant: GEN Page: 21

Subject: API and Rain Runoff Relationship for Tennessee River Prepped SH
Watershed

Checked JAW

7. Special Requirements/Limiting Conditions

7.1 The API method used by the FLDHYDRO program was developed specifically for and is applicable only within the
Tennessee Valley watersheds as mapped by TVA and where TVA has responsibility to provide the integrated operation of

the reservoir system which includes flood control.

7.2 The results and conclusions determined in this calculation is applicable only for the watershed areas above Guntersville

Dam. A major portion of the TVA watershed downstream of the Guntersville Reservoir is in the API "West" region and
runoff relationships applicable in that area should be used when developing correlations to industry standard methods for

this area.

7.3 The FLDHYDRO data tables show a maximum API value of 5 and a minimum RI value of 16. A review of these values
shows that a maximum API value of 5 and a minimum RI value of 16 (see reference 3.12 section 3 for data table of API
and RI values and details of usage). In order to invoke an RI value less than 20, the user must manually specify the RI.
Documentation was found showing the RI values in the table were extrapolated below 20 in the late 1970s (Reference

3.30) based on curve fitting techniques. A review of available files shows that tables prior to the 1970s show a maximum
API value of 5 and minimum RI of 20 reflecting the API method as developed by the USWB based on field data. Since

no API data was found to allow calculation of an API value greater than 5 or an RI value below 20, and values outside this
range do not appear to be based on field data, it is concluded that AP1 values above 5 and RI values below 20 should not

be used in order to keep the parameters within the originally observed USWB field data limits. Also, any RI values below

20 are not currently in use.
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8. Calculations

8.1 General
8.1.1 Microsoft Excel spreadsheets were used to compare the API method with the SCS curve number method and the

initial and constant loss rate (IC) method in the preliminary PMP storm. They are included in Attachments 31-35.
Graphs comparing the results for total runoff volume, cumulative runoff as a percentage of cumulative rainfall and
incremental runoff as a percentage of rainfall are contained in Section 9.

The five basins that are used in this calculation are Basin 1- French Broad, Basin 4- Nolichucky, Basin 26- Norris,
Basin 46- South Chickamauga, and Basin 48- Sequatchie. Each of these basins is located in a different API
Region. The API Regions are taken from the map, "Antecedent Precipitation (API) Regions with Drainage Basins
Above Guntersville Dam." (Attachment 26). The Watershed Basin Areas are taken from the Unit Hydrograph
calculations in Reference 3.21-3.24.

Table 8.1.1

Basin Area
Basin API Region (sq. mi.)

I - French Broad River at Asheville SE 944.4

4 - Nolichucky River at Embreeville E 804.8

26 - Norris Dam NE 2912.8

46 - South Chickamauga Creek N 428.1

48 - Sequatchie River S 384.0

Preliminary PMP rainfall data was provided by TVA (Reference 3.32, Attachment 36) for the 5 subbasins and are
used in the comparison of the three rainfall-runoff methods. For the current study (CDQ 000020080053) the PMP
is being determined using GIS procedures and only minor differences are expected.

8.1.2 Attachments 31-35 contain spreadsheets comparing the API, SCS, and IC methods to predict runoff from a given
rainfall in a given watershed. The following sections explain the steps taken to compare the 3 methods.

8.1.3 Microsoft Excel spreadsheets with the weighted soil types and curve numbers are provided. These spreadsheets
compile the NRCS data (Ref. 3.15 and Attachments 4-13). SCS curve numbers and constant loss rates were based
on soil textures from NRCS. Results are shown in Section 9. The Microsoft Excel built in function was used for
simple averages of calculated values.

8.1.4 Weighting for the SCS soil rating types was performed based on area as follows:
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A1  A2  Ai
Psoil= + - + "" + I Eqn. 8.1.4Atotal Atotal Atotal

where:
Psoil= proportion of area for reported soil rating (in percent)

i = number of soil map units
A i = reported area for soil map unit name (in acres)

A total = total sample area (in acres)

8.1.5 Weighting of soil infiltration rating was performed based on area as follows:

(KlxAmu K2 xAmu 2 KixAmu i*
Ks cx - - + +..+ -- ---

AOI total AOI total AOI total ) Eqn. 8.1.5

where:
K s = weighted average soil conductivity rating for Area of Interest (in mm/hour)

K i = soil conductivity rating for soil map unit (in ptm/sec)

Amu i = area of soil map unit 'i' in area of interest (in acres)

AOl total = total area of area of interest (in acres)
i= number of soil map units
c conversion constant

lx mm 3600 x sec
in this case: c - x

1000 X Pim I x hour

8.1.6 Due to the limited nature of the soils data (see section 6.5), the following statistical calculations were performed
on the NRCS soil rating group data to determine if sufficient samples were taken to generate a representative soil
type for the watershed. As discussed in section 6.5, a 95% confidence level was used for these calculations. This
was to ensure sufficient sampling size in order to give a high confidence that the soil types used were
representative of the entire watershed under review. Calculations were performed using Microsoft Excel 2003 and
are included in Attachments 5, 7, 9, 11 and 13. Since the SCS soil rating is non-numeric, the reported percentages
for soil hydrologic ratings were used for the error calculations. Sample size was based on total acres sampled.
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8.1.7 Averages were taken using the following equation included in Microsoft Excel as the 'AVERAGE' function:

- xl+x 2 + ..+xn
Xn

n
Eqn. 8.1.7

where:

x = average value
x, = 1st observed value
X2 = 2nd observed value

xn = nth observed value

n = number of values

The average function was used on the soil rating groups as percentages of the sample area and the reported soil
conductivity (as reported in Aum per second) as reported by the NRCS in Reference 3.15 and included in

Attachments 4, 6, 8, 10 and 12.

8.1.8 Standard deviations were calculated using the following equation included in Microsoft Excel as the 'STDEV'
function:

where:

2 + (X2 - X) 2 + .. + (Xn - X)2 Eqn. 8.1.8

n- 1

s = standard deviation

x mean value
xJ = 1st observed value

x2 = 2nd observed value

xn = nth observed value

n = number of values
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8.1.9 Error calculations were from equations in Reference 3.27 as follows:

5
CV = -

X

where:

Eqn. 8.1.9a

CV = coefficient of variation
s = standard deviation (see Eqn. 8.4.2)

x = mean value (see Eqn. 8.4. 1)

[2__ 2

nn
Eqn. 8.1.9b

where:
P = departure from'mean expressed as a fraction (formatted as % in Microsoft Excel tables)
t= Student's 'T value (1.96 used for 95% confidence level)
CV = coefficient of variation
n = sample size, total sample acreage (Reference 3.15, Attachments 4-13)

See section 6.5 for methodology and the results at 95% confidence level are listed in Table 8.3.1.

8.1.10 The spreadsheets (Attachments 5, 7, 9, 11, 13) calculate Incremental Runoff Volume and Cumulative Runoff
Volume based on Watershed Basin Area as follows.

Vol= kxQx A Eqn. 8.1.10

where:
Vol = runoff volume (in acre-feet)
Q = runoff (in inches)
A = watershed area (in square miles)
k = conversion constant

1 x foot. 640 x acres
in this case: k = x

12 x inches 1 x squaremile
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8.2 API Method

In the API Method sheets, the time steps and incremental rainfall were taken from the TVA provided preliminary PMP
rainfalldata (Reference 3.32). Cumulative rainfall and rainfall volume were calculated by summation of the incremental
rainfall. Week 11 was assumed for all basins based on the PMF storm on or around March 15-17 (Reference 3.16). Next,
the API was calculated. The API value is always less than or equal to 5 (see section 7.3). The API is computed using a
recession factor of 90% of the previous day's API plus any incremental rainfall that has occurred.

APIi = 0.9 x APIi-1 + Rainfall Eqn. 8.2

where:
API = Antecedent Precipitation Index value for current time ster
API i-I = Antecedent Precipitation Index value for previous time E
Rainfall = Rainfall (in inches) for current time step

The Runoff Index (RI) was taken from the API-RI tables (Attachment 2), originally produced by the USWB. Using the
French Broad watershed as an example, the API region used was SE (see map, Attachment 26), Week 11 (for March
15th, beginning of PMP storm), and an API = 1. This produces a RI of 26. By convention, the RI only changes when a
value in the table is exceeded. Once the RI is determined for a storm, it is to be used (i.e. stay on the same curve)
throughout that storm. See Attachment 3 for the curve tables that correspond to the look-up tables (Attachment 2). At the
beginning of the main storm, API = 3.65 and the RI equals 22 for the duration of that storm. After determining the RI, the
cumulative runoff for the cumulative rainfall in the RI-Runoff Tables was determined and Total Rainfall and API Runoff
was calculated. Since this is an empirical and not a functional relationship, the runoff values were manually determined
and input into the spreadsheet.
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8.3 SCS Method

In the SCS Method sheet, the time steps and incremental rainfall were taken from the TVA provided preliminary PMP
rainfall data. Cumulative rainfall and rainfall volume were calculated from the incremental rainfall. Attachments 4, 6, 8,
10, and 12 contain the NRCS Soils Data and Attachments 5, 7, 9, 11, and 13 are spreadsheets prepared to calculate
average percent of A, B, C, and D soils found within the basin. A Curve Number (CN) was calculated based on soil type
and land cover (Attachment 14) using the SCS curve numbers given in Reference 3.17. The CN was calculated based on
normal conditions, ARC ii, then converted to ARC III (Attachment 37), for wetter conditions, since this calculation
considered soil conditions during a large storm event.

Table 8.3

Basin CN for ARC II CN for ARC III

I - French Broad River at Asheville 59 77

4 - Nolichucky River at Embreeville 59 77

26 - Norris Dam 70 85

46 - South Chickamauga Creek 73 87

48 - Sequatchie River 69 84

These Curve Numbers were put into the SCS spreadsheet, and Initial abstraction(Ia) and maximum retention (S) values
were calculated.

The following is a reproduction of Eqn. 10-10, Reference 3.20.

la = 0.2 x S

where:

Eqn. 8.3a

Ia = Initial abstraction (in inches)
S = maximum potential retention (in inches)

The following equation is re-arranged from Eqn. 10-12, Reference 3.20.

1000 - 10 x CN

CN

where:

Eqn. 8.3b

S = maximum potential retention (in inches)
CN = SCS curve number
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Then, Cumulative Runoff is calculated:

The following is a re-arrangement of Eqn. 10-9 and Eqn. 10-11, Reference 3.20.

Q= 0 ifP<Ia

P- la )
2

P- Ia)2+ otherwise Eqn. 8.3c

where:
Q = observed cumulative runoff (in inches)
P = observed cumulative rainfall (in inches)
I a = Initial abstraction (in inches)

S = maximum potential retention (in inches)

8.3.1 The following is a summary table for the compilation for the NRCS soils data (Ref. 3.15, Attachments 4-13):

Table 8.3.1
Hydrologic Soil Group as % of Sample Area

Hydrologic Soil Group - A B C D

I Watershed Mean Error Mean Error Mean Error Mean Error

I- French Broad 25.68% 0.91% 68.14% 0.37% 4.55% 1.19% 2.42% 0.62%
4 - Nolichucky 15.08% 0.46% 77.54% 0.23% 0.50% 0.75% 7.14% 1.65%
26 - Norris 0.00% N/A 47.74% 0.30% 37.59% 0.35% 13.31% 0.40%
46 - South Chickamauga 0.00% N/A 55.22% 0.22% 26.08% 0.42% 18.72% 0.74%
48 - Sequatchie 0.20% 0.56% 61.90% 0.07% 21.02% 0.18% 17.07% 0.32%

No error is reported for the A type soils in the Norris and South Chickamauga watersheds as none of that soil type was
reported in any of the AOI data collected. Table 8.3.1 shows that the sample size is adequate to represent the watersheds
and exceeds the acceptance criteria of 2% error in the mean percentages calculated.

8.3.2 The weighted average.soil rating groups were used for the final curve numbers used in the SCS method. Percent of basin

in pasture and forest was estimated using Attachment 14. Results are as follows:

Table 8.3.2

SCS Curve Numbers
T V I

A - CNs B - CNs C - CNs D - CNs All GrouDs
CN CN

Basin Field Wood Field Wood Field Wood Field Wood Field Wood II Ill

I- French Broad 49 36 69 60 79 73 84 79 40% 60% 59 77

4 - Nolichucky 49 36 69 60 79 73 84 79 10% 90% 59 77

26 - Norris 49 36 69 60 79 73 84 79 50% 50% 70 85

46 - S. Chickamauga 49 36 69 60 79 73 84 79 80% 20% 73 87

48 - Sequatchie 49 36 69 60 79 73 84 79 40% 60% 69 84
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8.4 IC Method

The preliminary PMP time steps and incremental rainfall are added to the first two columns in the IC Method Tab,
Cumulative rainfall and rainfall volume calculated.

Max initial loss rate = 0.5 inches, see. Assumption 4.4, Reference 3.17.

Constant Loss Rate (in/hr) calculated using Table 5.1, Reference 3.18, and NRCS Soil Group percentage, Attachments 4-
13.

Incremental Runoff is calculated based on the 3 cases below.

The following is a re-arrangement of Eqn. 5-2, Reference 3.18.

Qi= 0 if Pi•< Linitial

0 if Lconstantx t _> Pi > Linitial Eqn. 8.4

Pi- Lconstantx t otherwise

where:
Q = observed incremental runoff (in inches)

P observed incremental rainfall (in inches)

L initial = Initial loss (in inches)
L constnt = Constant loss (in inches/hour)

t = time increment (in hours)
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Results, Discussion & Conclusions

9.1 Results & Discussion
9.1.1 The following is a summary table comparing the Cumulative Runoff Volumes and runoff as a percentage of rainfall

for the Main Storm obtained by each of the rainfall-runoff prediction methods.

Table 9.1.1

Cumulative
Rainfall Volume

in ac-ft

(Main Storm)
Cumulative Runoff Volumes in ac-ft (Main Storm only)

Y ~

Basin API S1S Ic

1 - French Broad 876,403 741,417 84.6% 718,572 82.0% 371,106 42.3?/c
4 - Nolichucky 648,132 562,287 86.8% 516,176 79.6% 246,956 38.1%

26 - Norris 2,143,821 1,924,778 89.8% 1,846,649 86.1% 1,190,063 55.5%
46 - South Chickamauga 280,834 248,640 88.5% 243,671 86.8% 138,669 49.4%

The table shows that when compared to the API method, the SCS and IC method calculate lower cumulative runoff
volumes for the SCS Curve number and IC methods when using typical wet season loss values.
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9.1.2 The following figures 9.1.2a -9.1.2e show the cumulative rainfall and runoff for the models as a function of time for
the antecedent and main storm events. These figures were produced using Microsoft Excel and the electronic files
are included as Attachments 31-35.

Figure 9.1.2a

Loss Method Comparisons
French Broad - Basin 1
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Figure 9.1.2b
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Figure 9.1.2c

Loss Method Comparisons
Norris - Basin 26

18 ______

Values below in acre-ft
17 ___- (Main Storm)

16 ...
-Cumulative Rainfall 2,143,820.8

- Cumulative API Runoff 1,954,294.6

14 - Cumulative SCS Runoff[ 1,846,649.2

13 - Cumulative IC Runoff 1,190,062.9

12 --

11

10

.q 9

8

7

4 ,

2

1

0
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228

Time (hr)



TVA
Calculation No. CDQ000020080052 Rev: 0 Plant: GEN Page: 34

Subject: API and Rain Runoff Relationship for Tennessee River Prepped SH
Watershed

Checked JAW

Figure 9.1.2d
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Figure 9.1.2e

Loss Method Comparisons
Sequatchie River at Whitwell - Basin 48

10

-Cumulative Rainfall

-Cumulative API Runoff

-Cumulative SCS Runoff

-Cumulative IC Runoff
7 t-- I 1

falues below in acre-ft
(Main Storm)

200,704.0

171,827 2

160,454.3

73,379.6

@2
@2
(2 5

4,

2

1

0-,

[

0 12 24 36 48 60 72 84 96 108 120

Time (hr)

132 144 156 168 180 192 204 216 228

It can be seen in the previous figures that the runoff from the API method starts earlier than either of the other
methods and all three methods produce approximately parallel loss for the most steeply rising portion of the runoff
hydrograph with the API and SCS methods producing the greatest runoff during this period. At the tail of the
hydrographs, it is apparent when the rainfall intensity is reduced that the constant loss in the IC method results in a
reduction in runoff down to zero toward the end of the storm. The SCS and API methods produce very similar
runoff through the main storm that approximately parallels the rainfall with the API method producing 1.8% to
7.1% more cumulative runoff than the SCS model. The API and SCS methods produce an overall hydrograph
shape that is more nearly parallel with the rainfall than the IC method throughout both the antecedent and main
storm events.
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9.1.3 The following figures 9.1.3a-9.1.3e show the cumulative runoff as a percentage of cumulative rainfall for the
models as a function of time for the antecedent and main storm events. These figures were produced using
Microsoft Excel and the electronic files are included as Attachments 31-35.

Figure 9.1.3a
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Figure 9.1.3b
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Figure 9.1.3c

Loss Method Comparisons
Norris - Basin 26
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Figure 9.1.3d

Loss Method Comparisons
South Chickamauga - Basin 46
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Figure 9.1.3e

Loss Method Comparisons
Sequatchie River at Whitwell - Basin 48
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Figures 9.1.3a through 9.1.3e show the cumulative runoff as a percent of cumulative rainfall over time for the three
models reviewed. The API method shows the earliest runoff and has the highest percentage runoff at the end of the
main storm. Generally, the SCS method generates more runoff during the antecedent storm and the API method
generates more runoff during the main storm with the IC method generating much less runoff. It is interesting to
note that the API and SCS methods are approximately parallel in generating an 'S' shaped curve similar to the
cumulative rainfall (see Figures 9.1.2a - 9.1.2e) through both storms while the IC method develops little or no
runoff during the first part of the rainfall hydrograph, high runoff during the most intense portion of the storm and
then falls off sharply during the falling hydrograph limb. The sudden change in runoff during the rising limb occurs
when the initial loss rate is exceeded. The sharp reduction in runoff after the storm peak is due to the constant loss
approach used in the IC method that does not account for antecedent moisture conditions and sends the same
proportion of incremental rainfall to runoff or loss regardless of whether the rainfall is on the rising or falling limb
of the rainfall hydrograph. Under field conditions, one would expect to see more loss on the rising rainfall
hydrograph limb as existing storage volume in the watershed (surfaces, depressions, soil void space, etc.) is filled
and more runoff during the falling rainfall hydrograph limb when this storage is already full.
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9.1.4 The following figures 9.1.4a-9.1.4e show the incremental runoff as a percentage of incremental rainfall for the
models as a function of time for the antecedent and main storm events. These figures were produced using
Microsoft Excel and the electronic files are included as Attachments 31-35.

Figure 9.1.4a
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Figure 9.1.4b
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Nolichucky at Embreeville - Basin 4
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Figure 9.1.4c
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Figure 9.1.4d
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Figure 9.1.4e

Loss Method Comparisons
Sequatchie River at Whitwell - Basin 48
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Figures 9.1.4a through 9.1.4e show how each of the models determines the amount of runoff at each rainfall
increment. As in the previous section 9.1.3, runoff calculated using the API method starts earlier in both storms
than either of the other two methods. The SCS method generates larger percentages of runoff per rainfall increment
for the antecedent storm while the API method shows larger incremental runoff for the main storm. Additionally,
the API method shows 100% runoff for at least the last half of the main storm for all watersheds except the
Sequatchie with 98-100% for that watershed during that period. The IC method shows the characteristic peak
runoff, as seen in the cumulative loss percentages in section 9.1.3, during the highest storm intensity with higher
losses at the beginning and end of the storm. The API method shows some oscillations, particularly at the start and
end of the antecedent storm that is most likely due to the interaction between the 10% per day recession constant
and the RI vs. runoff values in the lookup tables. These oscillations are considered negligible.
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9.2 Conclusions

9.2.1 As shown in section 9.1.1, the historical TVA API method produces more conservative total runoff volumes
than the SCS and IC industry standard methods when using input values considered reasonable based on
available references and soils data.

9.2.2 As shown in sections 9.1.1 through 9.1.3, the API method more conservatively approximates the total losses
based on antecedent conditions at the beginning of PMP main storm events and is applicable to rainfall events
of this scale. The SCS and IC methods assume a constant loss rate that is used through the entire storm
resulting in larger calculated losses and lower runoff quantities during the PMP level main storm event.

9.2.3 As shown in section 9.1.4, the API method accounts for a fixed volume available in the watershed for surface
and infiltration losses, and transitions to 100% runoff for any increment of rainfall occurring above that
volume. This can also be seen in the graphed API data included as Attachment 30. The 450 dashed line
represents a 1: runoff to rainfall relationship. Note that at approximately 4 inches of rainfall in the TV region
and 6 inches in the SE region, the rainfall-runoff relationship for all RI values parallels the dashed line. This
shows that the API method reverts to a 1:1 runoff to rainfall relationship for all subsequent rainfall increments
after a specific volume of rainfall is received by the watershed. This is due to the fact that the API method is
empirically based on observed rainfall-runoff data specifically for the Tennessee Valley watershed areas and
was adjusted iteratively to approximate observed stream gauge data. Because of this approach, the API was
formulated to account for antecedent conditions, the existence of substantial interflow and baseflow during
rainfall events and the saturation of the watershed storage during the course of large scale storm events.

9.2.4 The Antecedent Precipitation Index (API) method used in the FLDHYDRO subroutine to calculate the rainfall
and runoff inputs for the SOCH model is a valid and conservative method for use in calculating storm runoff
when compared to other rainfall/runoff models. The API method, developed by TVA and the USWB
specifically for use in the Tennessee Valley basin, was formulated using an extensive long-term data set, and
has been validated through use over a fifty year period. The ability of the API to fit historical data can be seen
in the development of the majority of the unit hydrographs in the drainage area as presented in References
3.21 through 3.24 and References 3.33 through 3.41 Additionally, the API method is currently employed by
TVA River Operations in the integrated operation of the TVA reservoir system which includes daily flood
control activities to satisfy the Federal mandate for flood control in the Tennessee Valley. Based on
comparison with the SCS curve number and initial and constant loss methods for PMP event size storms in the
defined watersheds, the API method is shown to be more conservative in determining rain runoff volume for
PMP scale events compared to two well-documented industry standard storm run-off methods; the SCS curve
method and the Initial/Constant loss method.
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Week vs. Runoff Index
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West Season Quadrant API
Week vs Runoff Index
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0110.24 0.37 0.51 0.6 0.44 0.3 0.14

54 0.07 0.24 0.37 0.5 0.64 0.77 0.691 1 0.82 0.67 0.52 0.351 0.16 0.01
0.04 0.16 0.32 0.45 0.58 0.72 0.65 0.97 1.07 0.9 0.75 0.59 0.43 0.26 0.1
0.12 0.25 0.41 0.53 0.67 0.81 0.94 1.05 1.15 0.98 0.83 0.67 0,51 0.35 0.19

0.05 0.21 0.34 0.49 0.62 0.76 0.9 1.02 1.13 1.25 1.07 0.91 0.751 0.59 0.43 0.28
0.17 0.3 0.43 0.57 0.71 0.84 0.98 1.1 1.21 1.31 1.15 1 0.84 0.68 0.52 0.37
0.26 0.38 0.52 0.66 0.8 0.93 1.07 1.19 1.25 1.39 1.24 1.05 0.92 0.77 0.62 0.460.1ý

441 0.831 0.961 1.111 1.261 1.381 1.511 1.621 1.721 1.811 1.651 1.51 0.91

1.04 0.29

1 0.091 0.271 0.441 0.611 0.751 0.91 1.041 1.171 1.32 1.75 1.881 1.991 2.091 2.181 2.291 2.151 1.991 1.841 1.691 1.561 1.39

0.86 0.6

34 0.561 0.211 0.381 0.551 0.721 0.671 1.041 1.191 1.331 1.471 1.61 1.771 1.921 2.071 2.231 2.381 2.511 2.631 2.731 2.831 2.941 2.781 2.631 2.471 2.321 2,141 1.981 1.811 1.641 1.47 1

29 1.31_
28 1.5

1.471 1.64
1.661 1.84
1.688 2.08

1.81 1.97 2.14 2.31T 2.47
2.571 2.74
2.688 3.00

3.34 3.12 2.931 2.731 2.51 2.31 2.081 1.651 1.61
4.23 4.36 4.48 4.28 4.09 3.89 3.671 3.46 3.23 3.02 2.78 2.54
4.651 4.79 4.911 4.711 4511 4.291 4.08 3.881 3.61 3.38 3.121 2.85127

26
25
24
23
22
21
20

1.711 1.351 1.541 1.71 3.331 3.561 3.771 3.991 4.22

5 5

IF--
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CDQ000020080052-API Rain Runoff Relationship for Tennessee River Watershed- Attachment 2

South Season Ouadrant API
Week vs Runoff Index

8 S S I S I S 1 S 1 S I s I s I S I S I S I S f S S I S
15 1 44 45 46 47 10 51 I 52

7(

0.11

0.16

0.831 0.721 0.481 0.11

0.5E

1.071 0.841 061 0.371 0.16
43

41

4C

3E

37
32
3E
34
33
32
31
3C
29
28
27
26

0.081 0.211 0.331 0,461 0.59 0.73 C

1.031 0.831 0.611 0.451 0.32 0.2

0.231 0.54 8.64 0.74 0.88 1.01 1.131 1.24 1.35 1.48
0.87 0.7 0.81 0.N91 1.121 1.24 1.36 1.48 1.57
0.78 0.881 0.981 1.111 1.231 1.351 1.471 1.571 1.68 1.79 1.881 1.991 2.081 1.981 1.771 1.541 1.321 1.131 0.961 0.841 0.711 0.581 0.48

o.03 o.o3 0.03 0.14 0.331 0.568 0.56 8.78 0.8 1 1.1
0.14 0.14 0.25 0.451 0.671 0.81 0.91 1.82 1.13 1.22

0.25 0.251 0.251 0.361 0.571 0.781 0.93 1.04 1.15 1.26 1.36 1.481 1.621 1.7'
1.271 1.3 1.5
1.411 1.531 1.671

1.87
2.03
2.242.1 2.381 2.51 2.85 2.77 2.89 3

3.36
3.9 3,651 3.311 2.931 2.611 2.21 2.091 1.81 1.7! 1.521 1.321 1.141 . 0.91

25
24 1.521 1.521 1.521 1.81 2.09! 2.451 2.66 2.91

3.87
5 5I 51 5

I
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CDQ000020080052-API Rain Runoff Relationship for Tennessee River Watershed- Attachment 2

East Season Quadrant API
Week vs Runoff Index

Reamon E 4 E E E E E
46 147 1485 49 150 151 152Week

0.1 0.01

66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33

1 0.051 0.051 0.05 0.051 0.051
0.08 0.08 0.O08 0.081 0.081
0.12 0.12 0.12 0.12 0.12 0.04

0.04 0.16 0.16 0.16 0.16 0.16 0.08
0.09 0.2 0.2 0.2 0.2 0-2 0.12
0.13 0.23 0-23 0.23 0.23 0.23 0.16 0.04

0.04 0.17 0.27 0.27 0.27 0.27 0.27 0.2 0.08
0.08 0.21 0.31 0.31 0.31 0.31 0.31 0.24 0.11
0.13 U.6 0.35 0.35 0.35 0.35 0.35 0.27 0.15
0.17 0.3 0.39 0.39 0.39 0.39 0.39 0-31 0.19 0.0

0 03 0221 0.341=0,43=0).431 0.431 0.43 04 .5 02 ,
0.5 .6 0.38 0. 47 0.47 0.471 0-471 0,47103 0.271 0.1

0.141 0.311 0.421 0.511 0.511 0.511 0-511 0.511 0.431 0.311 0.1

0.621 0.681 0.681 0.681 0.681 0.681 0.621 0.51 0.381 0.271 0.161

0.85 0 0 .6 0, 0.28- 0.551 0.5 0.371 0.26
0.93 0 .9 3 6M 0.6 0.73 0.631 0.54 0.423 0.31

1.03 . 0.50
1.09 1.02
1.16 1.05

0.05

013 .103T 0.35 0142
003 0.211 0.371 0.491
0.131 0.31 0.451 0.561

1.111 1.16 1.161 1.161 1.16 0.95

1.41 1.41 1.411 1.321 1.191 1.05 0.93 0.8 0.7
1.52 1.521 1.521 1.431 1.281 1.14 1 0.87 0.77
1.64 1.641 1.641 1.551 1.41 1.24 1.09 0.95 0.85

0.35 -0.221
0.41 0.28
0.48 0 .335 0.01
0.54 0 .442 0.09
0.62 0.449 0.17
0.71 0.57 027

0.191 0.551 0.71 0.831 0.971 1.1

L
2.73 2.6
3.05 2.9

2.29 2.1 1.4 1.621 1.45 1.25
272 2.421 2.11 1.4 1.65 1.44

1

1.72 1.92 2.141 2.371 2,541 2.721 291 3.081 3.221 3-341 3.421 3.421 3.421 3.42 3.42 3.281
-29 0.58 0.58 0.84 1.22 1.55 1.88 2.1 2.32 2.57 2.78
28 0.93 0.3 12 .4 1.98 2.36 2.56 2.8 3.05 1 251
27 1.41 1.1 17 .5 2.51 2.891 3.12 I3.341 35 I 3.771
26 2.09 2.9 23 .8 3.11 3.481 3.713.921-4.=131 -4.341
251 2.7 2.7 31 . 3.751 4.121 43451.5 4-921

0 495 0.58
1.271 0.93
1.71 1.411.471 3.07 2.751 2.451 2.21 1.99

5 5 5 5 5 5 4.79 4.33 4.03[ 3.65 3.261
1 1 1 51 5 4.6 4.341 3.911

1 1 1 1 1 151 4.64
1 1 1 -1 -- 1- 15

211~i~z 1 1 - Lii [H{z LLJIZP

Page 4 of 10



CDQ000020080052-API Rain Runoff Relationship for Tennessee River Watershed- Attachment 2

Northeast Season Quadrant API
Week vs. Runoff Index

Reion NEI NE NE_ NENE NE NEI NEI NE NE I NE I NE I NE I NE I NE NE
Week; 1 1 2 1 12 1 13 1 14 1 15 1 16 1 17 18 29 30 41 42

65
64
63
62
61
60

0.0;

0.09 0.111 0.121 0.111 0.071 0.01
0.12 0.14 0.JS 0.13 0.1 0.03
0.15 0.17 0.18 0.16 0.13 0.05

0.18 0.2 0.21 0.19 0.16 0.08
0.22 0.24 0.25 0.23 0.19 0.11

0.6 0-28 0.29 0.27 0.3 .1

0-031 0.071 0.1 0.12
50

0.03
0.11 0.1f 0.241

0.581 0.5S[ 0.491 0.36
0.01 0.1:

0.121 0.021
0.391 0,461 0.521 0.58 C

11 1.021 0.69
.011 0.09 0.181 0.271 0.3f 0.44

0.241 0.151 0.05
0.671 0.761 0.861 0.951 1071 1.1

1.51 1.571 1.61 1.63 1.!
0.171 0.271 0.371 0.481 0.61

1.241 0.961 0.74 0.571 0&4 0.33 0.19 0.13 0.06
0.11

28 0.221 0.221 0.291 0.39

0.95 1.11 1.231 1.4
1.08 .2 1.4 159

'.4 1.4 146 18

1.49 If7 ,9 2.12
7.78- .1 22 2.46
F2.24 - 244 -2.65 2.282
2.73 2.89 3.061 3.2
3.22 3.351 3.481 3-6

2 2.161 2.31 2.381 2.481 2.58 2.62
2.72:2.2 2.871 2.91 2.866 2.69 2.46 2.12 1.65

3 3.11 3.141 3.171 3.081 2.971 2.701 2.441 1.97
0.75 1.48 1.89

1531 1.2 .9 .6 0.45
1,8 1.5 1.1 0.9 0.il 721 0.55

2.481 2.031 1.581 1.141 0.91 0.67 0.54
0.72
1.01

4 . 4 5 1 4 . 6 1 4 . 5 21 4 . 2
4.4 4.T 8 II :4L52 4.5 4.61 4.64 4

21 2.75 2.751 3.451 5 5

20t z8 5r 51 5
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CDQ000020080052-API Rain Runoff Relationship for Tennessee River Watershed- Attachment 2

Southeast Season Quadrant API
Week vs Runoff Index

Reon SE SE SE SE EE S SE SE E SE SE SE
Week 1 2 12 13 14 15 16 17 18 19 20 21

RI
50
49
48

SE I SE I SE I SE SE

0_0F!

SE SE SE SE SE SE SE SE SE
44 45 46 47 48 49 50 51 52

1 0,091 0.231 0.031 1

45
44

37

0.04
0.15
0.26

0.37
0.48

0.6
0.72

0.84
0.97

1.12
1.27
1.42

0.19 0.37 0.14

0.31 0.4--
361 0-061 0.161 0-27F-0.4
35 0.041 0.131 0.24 0.33 0.91 1.0M 1.18 1.3 1.54 1.64 1.451 1.2E 0.991 0.72 0.33

0.13 0.23 0.33 0.43 0.52] 0.69 0. 1.11 1.221 1.371 1.511 1.611 1.721 1.8 1.2 .4 1 0.b2
0.22 0.34 0.441 0.541 0.64 0.74 0.91 1.071 1.1E 1.32 1.4f 1.58 1.7 1.81 1.921 2.02 1.831 1.62 1 ).74

0.21 0.44 0.56 0.67 0.77] 0.881 0.98 1.161 1.3 1 A3 1.571 171 1.82 1.93141 2.161 2.28 2.07 1.84 1
0.17 0.461 0.7 0.81 0.921 1.031 1.14 1.27 1.42 1.581 1.711 1.851 1.95 2.09 2.2 2.33 2.451 2.59 2.361 2.1 1.881 1.58 1.27

2.021 2.171 2.281 2.421 2-551 2.691 2.821 2.971 2.711 2.431 2.181 1.881 1,571 {

1 .2 9 7 [ 1. 1 1 .921.774 1491 2031 2.171 2.32
2.181 2.321 2.471 2.631 2.79

2.37 2.54 2.6E 2.77 3.11 3.251 3.45 31121 2.82 2.531 2.25 1.91 1.671 1.43 1.181 0.941 0.7
2.821 2.981 3.14 331 3.4 3.62 3.81 4 3.65 3.29 2.95 2.661 2.321 2.05 1.78 1.521 1.25 1

2.97 3.151 3.34 3.53 3.7 3.89 4.0 4.23 4.421 4.621 4.231 3.851 3.471 3.12 2.78 2.49 2.2 1.921 1.671 1
261 1.04 2.97 3.151 33 3.52 3.73 3.93 4.15 4.35 4.561 4.751 492 5 5 4.91 4. 4.081 3.68 3.3 31 267 2.35 2

3.571 3.771 3.93 4.17Z 4,4 4.64
A 5 5

4.85 5 5 5I 4,791 4.35 3.92 3.61 3.26 2.91 2.561 2.281 1.861 1.5
4 4.61 51 51 4.651 4.31 3.931 3.56F 3:2:11:2.85T 2.47 Z07

5 S 4.73 4.31 3.941 3.521 3.21 6 2.75
1 514 48 393 3.6 3 .2 . 4.03 3

____~~ I . 54951 5.4.
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CDQ000020080052-API Rain Runoff Relationship for Tennessee River Watershed- Attachment 2

TV Ruoff IndW. -. R.8ff

ii 1ý1.1.11i. i. Ili
~j1
81

i i i. Ii.
388
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CDQ000020080052-API Rain Runoff Relationship for Tennessee River Watershed- Attachment 2

TV Ruooff InMe. v=, 0off

0
6-4
N

0] .120
79
-.03
732
.54
!.75
!.S4
71

]41
141 615

.28

.66

.24

.42

.60
.77
.92
.06
.20
.34

.A2

.75

.069

.211

121 3170
1ý2 i .q.1.1111 .q.ii 011-7]

~7] .91 -4, d1 10I 7]I

104.04

422L]

531

97]

1671
~7I
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d41 111Ii'
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971 I~
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CDQ000020080052-API Rain Runoff Relationship for Tennessee River Watershed- Attachment 2

SE RunOff Ix v.. Roff

.14.. I..34 .1.1.4il1-1. 41.14
35-I-
4

32
35
'8
35

L2
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34

541
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CDQ000020080052-API Rain Runoff Relationship for Tennessee River Watershed- Attachment 2

SE Runoff Index n, Rumnoff

.q.li .1li il J.. 2 i1 i I .1 i d
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed Attachment 3

TV RUNOFF INDEX-RUNOFF RUNOFF NORTH SEASON QUADRANT
INDEX
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed Attachment 3

TV RUNOFF INDEX-RUNOFF RUNOFF WEST SEASON QUADRANT
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed Attachment 3

TV RUNOFF INDEX-RUNOFF RUNOFF
INDEX SOUTH SEASON QUADRANT
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed Attachment 3

TV RUNOFF INDEX-RUNOFF RUEAST SEASON QUADRANTRUNOFF
INDEX
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed Attachment 3

TV RUNOFF INDEX-RUNOFF RUNOFF
INDEX NE SEASON QUADRANT
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SE RUNOFF INDEX-RUNOFF SE SEASON QUADRANT
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group-Buncombe County, North Carolina, and Haywood County Area, North Carolina
(French Broad Sample 1)

N

0

35" 29 14"

35" 24- 18"

W329 21"

35S 24 24"

N
Mkp Sc"r 1:52,200 1 pdrWed onA t (8.5" x 11") sheeL

P~eters
6

0 500 1,000 2.000 3.000
l-ee(

0 2.500 5,000 10,000 15,000

USDA Natural Resources
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Web Soil Survey 2.1
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group-Buncombe County, North Carolina, and Haywood County Area, North Carolina
(French Broad Sample 1)

MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
r- Area of Interest (AO)

Soils
Soil Ratings
M A

AND

EJBID
r-* c
M C/D

M D
Not rated or not available

Political Features
F States

m• Counties

* Cities

Water Features
M oceans

- Streams and Canals

Transportation
Interstate Highways

, US Routes

-: Major Roads

Map Scale: 1:52,200 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AOl were mapped at 1:12,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL http:/Awebsoilsurvey.nres.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Buncombe County, North Carolina
Survey Area Data: Version 6, Apr 15, 2008

Soil Survey Area: Haywood County Area, North Carolina
Survey Area Data: Version 8, Feb 20, 2008

Your area of interest (AOl) Includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil'Group-Buncombe County, North Carolina, and Hayewood'
County Area .North Carblina

French Broad-Sample:1

HydrooI~gic Soil Group

H - .drolo SolIGo Summay .by qau nct N

AMD Ashe-Clbveland-Rock outc-dp'complek. B 14.5% 0.2%
154t0.30,pprcent slopes, veryStony

ArE Ashe-Cleveland-Rockoutcrop complex, B 13.5: 0;1%
30 to 50'percent slopes,.very~bouldery.

ArF Ashe-Cleveland-Rock outcfrp complex, 'a 23.2 A02%
!50 to 95lpercent slope s, verycbuoldnery

EdD Edneyville-Chestnut complex, 15'to,30 A 6.1 ;1.%
percent';sloples, stony

EdE EdneyviIle-Chestnutcompine .30 l0'50ý A 28&0Q 0.3%
pe.rcent'slopes, stbny

EdF EdneyI6lle-Chesfnuttcoilrkiex,50 t&6;5 A 2.1 0,0%
percent slopes.,stony

PwC Porters-Unaka complex,-8BtO ispercent, .B 3.1 0.0%
Islooes, stony

PwD, Porters-Unaka complex; 415to130,"cerht B 49:8 0.5%'
,slopes,.,stony

PwE Pdrters-Unaka complex, 30 to5O percent .B. 131 4 1.4%
slopes, stony,

PxF Rbrters-Unaka compolex 50t.0 95percl'nt jB. 91.3 1.0%,.
slopes, rocl-y

TkC' iTate'loamn.8to 15,percent.sopes, very B lt5 0:0%)0
;stony

TkD Tate loam, 15to,30'percedft slopbs, Very B: 3.3 00,
_____________ stonly

TpD Toecane-Tusquitee complex, 151't30: A' -38A, 0.4%
percent slopes, very bouldery

ipE Toecane-Tusquitee.complex•, 30 tos5o A•: 83.2 0.9%ý
.perce b•0p.s; vry ubouldery.

TuD TusUitee-Toecane coM•lex, 154t6'30 B :2:8 0.0%
,percent slopes, stony

TwC Tusquitee-Whiteside complex. 8.to 15 B '4.3 . .0:0%.
,percernt slopes

UkE Uridka-Rmck outcidp. cbplexý,306lb 50 Bi 7;8 :0.1%
percent slopes, very bouide..

UkF Unaka-Rockoqutcrop complex, 50 to 95 B 68:4 A.7%
.percent~slopes' very bouldery.

Subtotals forSobllSurveyArea. 6572;6 6.0%

Totals.jfor.A'rea of Inteirest 9;5-14 -100;0%)

r616____ q'pk,ýiy -''Sumrnar y.4pý d 99 Aa l~h.'Carbon4, ~ ~ '

,BkB2 Braddock.clay loam, 2, t.percent. 'B. 16;2 0:2%W
slopes,.eroded

LSDA NaturalResources
am-,Conservatlow Service,

'Web Soll'Survey*2.l
,National Copemative Soil:Survey'

12/2008
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hyd0ologi6 Soil'Gi'0up:Bih'torfibeCouhttyj Northi.Caroliia, ,arhdHaywdod,
County Area, North',Carolihna.

French Broad Sample 1.

. Hdlo i cSoilGrouup- urohna-og S Summ__ Raytli ~ oht AreaiNcort ao

Mapunit symbol . Mapuitna R. . PercintofAOIl°

BkC2 Braddobk d€lay-loam;!' to 15 percent B 23.3 ý0.2%
sslopps: eroded

66D2 .. .Braddock'clayloam, 15'toý130 percent B '39' O4/%
slopes; erbded,,stony

CtD* Cullasaja;very cbbbly loan 155to030. A 2964 0.3%
,percent slopes, extremely'bo~ildery

6CtE Cullasaja very, cobbly loam; 30 to ý0, A 26.2 0:3%
percent slopes,.extremely bouldery

CxA Cull6whee-NlkWasi.complbx, 0't62 BID i21.3 0.2%
'perent'sios,•frkquefitly fl96ded.

DeA Deliwood.cobblyrsandy loam, o0to -3 , A.. A450.8 4.7%
percentsslopes,•occasionaly flooded.

DsB" Dillsboro loam,'2 to'8 percents0lopes, B1 27.6i ý0;3%

DsC. Dillsbor° loain,'8.to"15 per certslbpes B 122. 0.1%

EdC' Edneyoille-Chestnut complex•, 8:t0 15: A. 7.0 01%
percent' slopes,. stony.

EdD Edneyviile-Chestnutcomplex. 15to030 A 342.1 3:6%
percentr ,lopes., stony

EIE, Ed.eyvi'le-Ciestrwt~corp!exi;'30 to.50 A, ',.559.9 16.3%
perc(ntslopes, stony. "_ _____

Ed=F LdneyvilleýChestnut complex, 50to95, AW 1,459.6 15:3%'
percent slopes; stony,

EVD Evard-Cowei complex; 151to30 pefednt' B- 291.6, 3.1%,slopes,° ... . .

EvE.. Evprd:Cwee~comp!ex, 304to50 pefcent 6 542.2, -51%
.slopes

EwF EvardCbowee complex, 50 to 95 percent; B. 19.3 0.2%
slopes

FnE2 Fannin loam, 306 to50 gercent.slopes; B, -312! 0.0%
eroded

HaC2 Hayesville'clay loam,;8 io I5:percent B: 8.1 0.2%
slopes, eroded

HaD2 Hayesville clajloarm, 15 to30percht! B1 -9:8 0:1%
;siopes,' eroded

HmA Hemphill loam, 6'to;3 percent slopes, - 2;0". .0.0%'

,rarelyflooded

Pg0 pits '68.3.' 01%;

PWC Plottfire sandylIbain; 810 15 pent! , 2,1t '0.0%.
;slopes, stony________ _________

PwD. Plottfinesandy loam; 15610:30 percent. A :57:4 '0.6%'
Slbpes=,stony

PwE Plott finesandy loam, :30,tbc50:perceit. A '366'8 *3.8%
__________ slopes. stbny

PwF Plott-fire sandy loam; 50,to195:percent A. -. 406.5 14.7%.
-slopesi,stony

RfF' R6ckbutcrop-Ashe-Cleveland complex, D .254-7 .2:7%
30to195 perent slopes '

USDA Natural Redsources, Conser~vatio nServlce, WebSoil:SUrv'ey2:1
National '•Co ratiVe SOil Surey

12/2212008
Page 40of5
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrblogic'Sail Group-Buncombe Couhty,, North Carolina, and Halywood-
.Counhty Aiea North. Carolina

French Broad Sample-li

• ,• ,• HdioloicioilGru ,•-.-simmrY~by•~i•nl:• ayo00dfCqduhityiAre-aNorth Carollin* :.,• .!

'Mip unlt syirboi- i Map.uiit nam~e <-- Raihim .~- .ý 'ýAcresn nA01 -. erotfAI

RmF" Rock outcroplCraggey complex,, D 0.4 0U0%
W*ndwe t,,30 td 95 pern slope

RoA Rosman fine sandy,0oan 0to 2percent A 1334 !4%
.slopes; occasibrally flooded

ScB. Saunook loam; 2t0 8:percent slopes B 153.7 1.6%

SOC Saunook loam, 81to 15.percenit sop~si, B .5459 53
stony

SdD Saunook loam, I5to 3b0percentslopes, IB 757.10 79%,
-stony

SeE Sabnookbloam;30 to 50 percent slopes.b 'B 82:7 0.9%
very~stony

SuA Statler0loam,O Ito,3.percent slbpesjrarely B.- 22.7

flooded.

TcD Tanasee-BalSamcomplex; :15 to30. A 27 0.0%
pe tentsl§6ps ver a

TrE Trimont grav-elylodam, 30 to 50 percenrt B 1.3. 0:1%
:slopes, stony

TrF Thrmont graveliy-loam;:5O:to 95'percent. B 18.8, 0:2%
slopes stony

TYuD Tuckasegee-CUllasaJA complexý.15 to 30, A 87.7 0.9%
percent.slopes,,Veryt stny

TvE Tuckasegee-Culiasaja complex,; 0jO 50 A 64:5 0.7%
,percent slopes, extremely.,stonY,

W. Water .42:1 0.4%

,WaE Wayah sandyoloar, 30 td,:50 percent B 1.8, 0.-0%
,slopes, stony

WaF Wayah sandy'loam;,50 tbo95 percent- i B 18.0 0&.2°
-slooesi stohy

WeE Wayah sandy, Ioam; wihdswept,:30 toW50 B :3.6 '0.0%
.. percent slopes" stony

WhF2 Wayah loam; windswept; 50:tol95 Bý 4.8, 0.1%6
,percent slopes,,eroded, stony

Subttals1for. Soil SurVey, Area 8,968.8 94.0%

Tot! tfo! Aea ofInterest 9; 641 10010%

Rating Options

Aggregation Method: Dominant-Condition

CqorponentPercent Cutoff None Specified

Tie-break Rule: Lower

Natural Resources,
Conservation Service

Web" Soil Surey, 2i1
Naatibal C op-ritive.Sol Survey

-12/2212008
Pagez5 0f 5
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group-Buncombe County, North Carolina, and McDowell County, North Carolina
(French Broad Sample 2)
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Meters
0 450 900 1,800 2Z700

Feet
o 1,500 3,o0o 6.000 0.000
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group-Buncombe County, North Carolina, and McDowell County, North Carolina
(French Broad Sample 2)

MAP LEGEND MAP INFORMATION

Area of Interest (AOl)
E Area of Interest (AOl)

Soils
Soil Ratings

l A

M Bo

i- cm

SD

Not rated or not available

Political Features
F--1 states

F- Counties

* Cities

Water Features

m Oceans

. Streams and Canals

Transportation

Interstate Highways

, US Routes

Major Roads

Map Scale: 1:48,800 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AOl were mapped at scales
ranging from 1:12,000 to 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http:llwebsolisurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Buncombe County, North Carolina
Survey Area Data: Version 6, Apr 15,2008

Soil Survey Area: McDowell County, North Carolina
Survey Area Data: Version 8, Jan 2, 2008

Your area of interest (AOl) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

L Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

Page 8 of 26
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil.G6rou,-ýBUnoficbe Cbounty ;NothCGa91hazarinadMcDoWvell, French.Broad Sample-2
Coubnty, North Carolina

Hydrologic Soil .Group

Hydro 16 SollGroup" Summary"by Map2unlt ý Buncomb&;County, North Caroliha

14 - ,s~q 'b-OMi Pe-r- n'of AOItMa unt sym-io•" - Mapunit name R Aes in A1 -"cc

AcD 'Ashe-Clevieland-Rock,outcrop complex. B 114.7 1.2%
15 to,30.percent-slopes; very-stony

ArE Ashb-Cleveland-Rock, outcrop complex; B .21 6.6 2.2%
30'toý5o0perceit, siopes,.very bouldery, _

ArF AshelClbveland-Rbck outcrop pdmplexi B 439.4' '4:5%
50 to 95. per'cent.slopes.verybouldery

'CaE. Cataska-Sylco'complex-, 30 to 50 percent D f7T 0 11%%

slopes, very rocky.

CdF <Cataska-Sylco-1•6ck outcrop complex, D .231.9' ,2.4%
5 to:9'per~cents0Pes; Verystny,

CkC2, Cifton clay loam, 8to.5percent'slopes1 . B 19.3 0.2%
mobderately eroded

DAM. Darm 3.6 0.0%"

'DeA Dellwood-R1iddies iompleX-0 to'3 A 67.8 ý0.7%
perceht'slopes., occasionallyflooded.

DrB Dillard loam 1;to5 percent slopes,,rarelyIy C 4.0 0.0%
flooded

EdD Edneyviile-ChestnUtconiplex& 151t630' A A19.8 4.3%
percent~s-pes,,stony___________________

EdE Edneyvlie-Chestnut,-complex,-30o:50 t A 9014A, .912%
percent slopes,, stbny

EdE Edneyville-Chestnutco'mplex; 50 tdo95i A -,9123 9.3%
.percentslP pesstbhy, _ _____

EvD2 Evard--owee complex, 15 t63.0perecert B 32.b0 0.3%,o
:slopes,• moderately eroded

EvE2 Evard-Cbwee;complex,:30!to 50:percent B 9.4T 0.1%
slopes, moderately eroded

E.E2- Evard-Cowedicomplex, 50 to 5P.ercerit 'B 3:2 !0U%;
slopes,: moderately. eroded

EWOD Evard-Cowee'complex, 15to 30,percentý B 350.1 3:6%'
-slopes,.stony'

EwE Eiiardý.Cowee complex. 30 t1 50 perc6it -B 424'1 4:3%
slopes, stony

EwF Evard-Coweejcomplex;,5(0:W95 percent, B 132:6; 1:4%
slopes, stbny

F5D2 Fannin-Lauada compol- 15,to 30 B 6.6 0A -1%'
percent slopes', moderartlyeroded.

FaE2 Fannih:Lauada compdx, -30, to 0. fB 315.5- 0.4%
percent:slopes, moderately eroded

FrA French barn; O'to,3 percent'slopes,. C 27.7 0.3%:
•occasionally flooedd

JbC Junaluska-Bi'asst6wn.omplex,, 8 ito15 Bi 210.0 .i 2%.
percent slopes

Natural Resources
Conservatlon.Servlce

WebZSiISurvey.2.1
National CUOperatiVe,SoilSurvey

12/2212008
.Page,3:of 5
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic SoilIGroup-Buncombe County; North Carolina, and McDowell FrenchtBroad)Sample 2
County,,North Carolina

I .Hydir ogIc Soll:Grouý,SumimarybMapUnit NBuncombeCoun IoIttarolna
P!M M~l "ap unlt rname - .... : Rd ng resrln.AOU.-. .. P reto•O

JbD Junaluska-Brasstbwn complex; 15,to:30 B 455.61 4.6%
p•rcenit slopes

JbE •Jialluska-kBrasstowncomplex: 30 to50'r Bi 601A1 61%
percent slopes

NA Nilkwasl loam;'O to 2.percent slopes; VBI 7.2, 0.1%
frequently, flooddd.

NID Northcov6-Mayrnieadicomplx, -15 to-30 A 265.1 -2,.-7,%

,perc•n sopes, very stony;

NtE. Northcove-Maymead comp lex. 304t50. A. 87.2 .0:9%
-percentslopes; very stony

P§g Pits graVeloccasionalyýI.flboded 2.1 0:0%

PwC. Porers-Unaka complx6' :8to. 15'percent: B 12:5 0,1%
slopes, stony.

PwD, porters-Unaka complex,5l~to30percent B, 70.1, 0.7%;
slopes,.stony

PwE' Poete•-Uu•lka complex, 30 to'50 pbicert B 151.3 125%
$1oi~es stony

PxF Porters-Unaka complex; 50 to~gS percen iB, t1649 ;1.7%

slopes, rocky,

RkF Rck 0oUtcrop-CleVeland.&0rp ei 30 tb D0 61.8 0:6%
95 prcertt' opes ýYery-loldr

Solb Soco-Stecoah complex, 15 to30 percenit B 64g9 O.7MAo
s!opes,,stony

SoE SocozStecoah compiex, 30 to 50 percent B 1291 1.3%
slopes;Vstd.ny

SoF' Sao6 tecoah compex; 5Q to"95 percent 'B 282J7ý 2:.9%
slopes, stony

Syb Sylco-Soco'complex. 15;to'30percent ' 1 t 70:5 -7
slopes, 'stony.

SyE .Sylco-S'oco conm ex; 3.0 to 50P•rcent :C' 38238 39%

'sldpes, stony

SzF Sjlco=Soco complex, 50to 95'perGent 'C' '7409 7.6%'
slopes; very stony

TaB Tatel6am,;2 to 8 percent sbPesý B 15.7' ý0.2%

TaC. Teteloa0, 8 to 15 bercentslopes- B 203.9 .1%

TaD 'Tatevloam. 15 to-30 perc~n.Lslopes b. 150.5,' ,15%

Tkc. Tate'loamy'8 to 15:percent'slopes; very B ;32.2' .0.3%
stony

TkD Tate Iain; 15,t0-30,per'cent~slop~s Very' B '62:8' 0o6.%
stony

ToC Toecane-Tusquitee complex; 8:4t015 A 382 0:4%-
Ipercent sbopesj,bouldery

TOD Toecane-Tus.qultee complex; 15 to 30 A 5601 5.7%
pqrcemit'slopes, very'bou,.ery,

TOE -Toecane-Tusqlitee complex; 30.t050 A 421.2 4.3%'
'percent slopes,yery bbuldery

USDA Natural'Resources,
Wim j6Coinservation SorVIce'

Web Soil Sur ey 2.1
National Cooperatlive'soil.Survey

12/22/2008
Page 4of 5

Page 10 of 26



CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group-Buncombe County;:North Carolina' andMcDowell
1County, Nbrth-Caro1ina

' French Broad&Sample 2"

.... •,. Hydrologic Soil Group- Summary by MapýUnit •-._Buncombe County, North, arolina •... -o•, .,

Map unit sy~mbol A . Map unit naniý Acres in Abl' iPercent of A011

TuD Tusquitee-Toecane complex, 15 to 30 B 165 02%
pefcent slopes, st~ny

TwC Tusquitee-Whiteside'compiex;, Bto , 15 10:4 0.11%
.percent slopes

Ud Udoi-thnts,:loamy Bt .2.7 0o.0%O

UhE -Udorthents-Ueban land complex, 24t650. B 13.7 0,1%
'percent slo pes,

UkE Unaka-Rock outcrop complex, 30to 50 B 28.3 0.3%

:percent slopes, very bouldery

UkF Uinaka-Rock outcop complex, 50to095 8 148.3 1.5%
percent 'slopes, very bouldery,

W Water 16.4 012%

'SiubtotalsforSoll Survey Area 8,750 .4 99.5%

Totals'for Area of Interest 9,803.8 100ý0%

Hydrologic Soil Gro•• Summary by:Map Unit 7- McDowell County, North Car aollra

Map uniIt syinb6Iý ~ Map unit. name {Ratinig~ Acres in AOl ____________A__

EcF Edneyville-Chestnutcomplex, 25 to 80 A 10.5 0.1%
percent slopes; stony

UJbE Junaluska-Brasstown complex,,25:to 60 B 32.,
percent slopes

LnC •Lonon-Northcove complex, 6to15 B 10.3 0.1%
,p ercetn slopes•.

ubtoals for Sll'SL rvey Ar*5, 63.4 0.5%:

Totals for Areaof interest 9,803.8 100.0%'

Ra ting gOption s

Aggregation Method:. Domihant Conditionr

Component Percent Cutoff: NoneSPecified,

Tie-pbreak Rile:. Lower

"D, Natural Resources
C6nservation Se trice

* Web Soil Survey,2.
National Cdopeatlve sol- Surv'ey

12/22/2008
'Page 5 of 5
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group-Henderson County, North Carolina, and Polk County, North Carolina
(French Broad Sample 3)

6

35 23 10"

35r 19' 31

35 2Y 15'

35"19'r

NA
Map SCae:. 1:54,500 If pdr4ed onA s (a.5* x 11") SeeL

,Meters
0 500 1,000 2.000 3.000

-Fee
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U-A Natural PRtwurcesi Co sevtoServce Web Soil Svey 2.1
National Cooperative Soil Survey
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group-Henderson County, North Carolina. and Polk County. North Carolina
(French Broad Sample 3)

MAP LEGEND

Area of Interest (AO)

E Area of Interest (AOl)

Soils
Soil RatingsIM A

M 8
[ D

I C/D

Not rated or not available

Political Features
[- states

[-- Counties

* Cites

Water Features

I oceans

. Streams and Canals

Transportation

. Interstate Highways

, US Routes

Major Roads

MAP INFORMATION

Map Scale: 1:54,500 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AOI were mapped at scales
ranging from 1:20,000 to 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL http:/Awebsoilsunvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Henderson County, North Carolina
Survey Area Data: Version 7, May 21, 2008

Soil Survey Area: Polk County, North Carolina
Survey Area Data: Version 8. Jan 22, 2007

Your area of interest (AOl) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

aNatural ResourcesConservation Service
Web Soil Survey 2.1

National Cooperative Soil Survey

Page 13 of 26
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group-Henderson County, North Carolina, and Polk!County;
North Carolina:

French Broad'Sample 3

Hydrologic Soil Group

Hdiologic Sol iro'up- Summary byMa-f- n it -, Henderson C6uslNo•thcardlina

Mapunit,'syMbIol Map unit name, Rating. Acres'16t,0. :P.ercent.of.Ai

AhE Ashe'stony sandy loam, 15 to 25'percent B 321,7; 33%
slopes

AhF Ashe stony sandy oam; 25 to 45 percenri B 814.4 8.4%0
slopes

AhG Ashe stony sandy-loam, 45 to70 percentd B 945.0,' 9;8%,
slopesý

B•aB 'Bradson gravelly loam,,24to 7'percent B 44;1, .5%
slopes:

BrE Brevard loam, 15.to025 percenislopes B,31:5 0.3%,

CaG Chandler.stony loam,45Jto,70.perc•nt 'A A56 0:"1,%
slope.s

CfE Clifton'(Evard).stOny loam, 154t0425 B 986 1.0%'
percent slopes.

CfF C ifton!(Evard),stony:loam,.25 to 45 'B 80.2 ý0.8%°

percent slopes

Cb Cod6rus loam (ýrkaqua) C 296,7 3. 1.l

Cu Comus (Colvard) fine sandy loam A 35;9 ;0:4%

DeB Delanco (Dillard),loam, 2'to.7 percent C 7 ,. 07.1
,slopes'

'EdC Edneivlle (Edneyt0wn fine•sndy106m,, B" 3516 3;6%
70to15 percent slopes

EdE Edneyille,(Edneytown) finesandy loam, 674.6 7TP%"
15 to 25 percent slopes.

EdF Edheyville (Edneytoowh) fine sandy loam, B 403.9 4.2W
25 to 45 percenttslo.peS"

EnB Elsinboro loam,.O to0 3ýpercent sibpes B 34.4 0.4o9b,

EvC Evard~fine sandyloam;.7 to 15 percen' & '226.0 2.3%
slopes'

EwE .Evard soils, 15t.25"6perCent'slopes B' 699:2 7:2%

E,F' Evatd solis,'25 tor45:p ercents .lopes B 1,131:4 71";O%

EwG -Evard soils, •45t0 70,percent ilopes B R8.7

Ha Hatboroloam D! 2!5 ;0.00%6

HyB 'Hayesvilleloam, 2,to',7percent siopes, 106A' 1.1%

HyC Hayesgilleboarrl 7'to 15 percent'slopes B 222:3 '2:3%

HyE Hayesville loam, 15'to25 percenfýslopesl,: B 617 .0.10/

Ko Kinkorajoam' D 2.7, 0.0%

TeB Tite'.fine sandy loam,2 to 7 percent, B: .108 6, 11
:slopes

TeC Tate fine sandy•1a0fi, 7'toi5 pere'nt ,B 124.1 13
,slopes

"UtM 'Natural Resources:
Conservation Service

Web Soil Survey'2 l.
,National Cooperative:S'oil.Survey

1212212008'
Page3.of*4
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Groupý-Henderson CountyNorth Carolina; and Polk.tounty;
North Carolina

French'Broad Sample-3

Hydrologic SolIGrojp-- Summaryby. MapUnit - Henderson;County, Norti Carolina

Map unlit, symfbol, I ap unlitnarn Rat nd, Acres In rAql Percet o U ~Ao
TsC Tusquitee loam, 7 to15&percent slopes 1B 71. 0.0%'

TuE Tusquitee stony loam,'15.to 25 percent B 212.5 2.2%
slopes

W Water 1.2 010%

Subtotals for:$oll Survey.Area 6,99849 72.4%

Totals.for Area~ofInterest 9"666.'1" 100.0%

Hydrologic Soll Grdup-- Sumrhharyb'yMap'Unlt - PolkCounty;Northtarollna
Map Unlt s apunnitname . Rating qAresinAOl - ercqqtnof-AOl

AsF Ashe.Cleveland'Rock.outcropcomplex, B. 357.4, 317%
50 to 95 percentslopes

CxD; Cliffield-Cowee cdm(ilex6k15•to'30 B 493.0 51%.
percent slopes veto nY

boB bogue-Roanoke complex. .0to 6 percent. C 2.4. 0.0%
slopesirarely flooded

'EvD Evard-CoWee'complex,: 15 to.30;percent 'B 58:0 0.6%,
slpes, sttdny

EvE Evard" owee complex, 30 to.50 percent B 589.7 6.1%.
slopes, stony,

'EvF Evard-Cowee complex, 50-to 85&percent B 24.5' 0.3%
slopes, stony

MsB Masida, sandl0oam.2r t 18 .percert C 15.6 0,2%
slopes!

OsA ',stin loamysahd,, i.to,3•percent slopes,, A' 33.7 033%
occasl6•6ily flooded

Pa*C2 Pa.colet sandy dayloam, 8'tO15dper-cent B 41.7
slopes,, eroded

PaD2- Pacolet sandy clayloam,;-15 to 25 B ý18.46. 0.2%
percent slopes; eroded

RhE Rion sandy loam. 25 to45 percent slopes, .B 91.8 '0.9%

TaC Tate-Greenlee c0mpl!ex, .8Jt6 15 percent PB 1.17.2 1-2%
slopes; extremely stony,

TaD TateýGreenlee complex;.15to 30 percent• B 230.8 2.4%'
slopes, extei•ndlystody

TgE Tate-,G'reenlee corplex,301to6op6ercent B 593.0 6.1%
* lopb'eset~mn4`b --Idry

qSubtbtalsfor Soil[Survey Area- :2,6672' 27.6%

Totals forArea:of Interest .9,666.1 100.0%

Rating Options

Aggregation; Me1thod Dortiihaht'Cbhlditi6n'

Compbnent Percent'Cjtodff:' None Specified'

Tie-breakdRule:" Lower

Naturail Resouqces
ConservationService.

Web Soil Survey,2.1
Natlonal Cooperative S6.ll.Survey

'12/22/2008'
Page4 of 4
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group-Henderson County, North Carolina, and Transylvania County, North Carolina
(French Broad Sample 4)
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group-Henderson County, North Carolina, and Transylvania County, North Carolina
(French Broad Sample 4)

MAP LEGEND MAP INFORMATION

Area of Interest (AOl)
Area of Interest (AOl)

Sois
Soil RatingsSA

lND

ml BD

Not rated or not available

Political Features

E-1 states

El Counties

0 Cities

Water Features
n Oceans

- Streams and Canals

Transportation
. Interstate Highways

US Routes

Major Roads

Map Scale: 1:52,000 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AOl were mapped at scales
ranging from 1:12,000 to 1:20,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Henderson County, North Carolina
Survey Area Data: Version 7, May 21, 2008

Soil Survey Area: Transylvania County, North Carolina
Survey Area Data: Version 7, Aug 26, 2008

Your area of interest (AOl) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

Page 17 of 26
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic S6il Group-Hdnderson County, NortftCawrllna ard ,Tansy.lanib
County, NorthlCarolina

FrenchhBroad Sample 4.

Hydrologic Soil Group.

,~ ~ ~ ý .i•:• ,-o yrlgcýSoilGroupSumma~ry~yMpU t.j:Hen~darson County- North',Carohina• .... •

AhG . Ashe stonysandy~loam; 45 to 7percent B 276.7ý 2.8 %
slopes

BrE BrevaTrdloa, 15jtd25 percentsopes, B 1,1.0 0.1%/

BF Brevard'lam,-25'to045'percent slopes. B 17,0 0T2%
CaG Chandler stony loam '45to,7.percert. A .53.1 .0.5%

slopes

Co, Godorus loam (Arkaqua) C- 3818 .0:4%

EdE, Edneyville (Edneyto0wn) fine:sandý loanmi B 539 0.60%
15 to:25,percgnt'sl•opdes:

I dF ltdn eyvilie,(Edneytownj~flne sandy loam, B'17.61..8
25 tb.45spercent slopes

EwF Evard.soi!s; 25 to'45:percent sl6pesý B 565 0.6%

FaE Fannin siltloan, 15 to25,Percentslopes, B 19.8 0.2%.

FaF Fannin silt loam, 25to 45 percent slopes- B 87.1, 0;9%

HyE Hayesville loam,,151t0o2.5 percent slopest B. 38 0b0%

P6E' Porters'stohy•bdlmi; 15 to.25,p~eircerit, B, .11 0;0%'
s16pes

PoF Porters stony.loam ,25 to 45,percent B 1.8 0.0%
slopes,

PoG Porters stony loam: 45 to70percent 4 128:3 '1.3%,
s Slopes

.Ro Rosmanhloam,. . 1001 -1M.0%
TsC Tusquitee loam. 7 to15 percent slopes B 10.2 0.1%

TsE tusquitee;loam;. 15•to 25 percent slopes' B' 143:5 1i5%

TUE Tusquitee 'stbny rlbo'b '.1510 25 percent, B 40.7 0:4%
,s!opes.

.TuF ' 'Tusquitee stonyloam, 25 to•45,percent B .22:1 .0t2%
slopes'

Subtotalstfr.Soil Suryey Area& 1239: 'I 21%

Totals'oIr Area of literest 9,7733 100.0%

H ̀ drologlcarGrouplnsummaryaby•Map Unit -'Transylvana unty Carina.

Maip,uit symbol.' ..... .,Map unltnae_,_ _•____ _ - re - ....... P;ercent of. Al-

AeE Chestnut-Edneyyille complex, '15 tIo:30' B 110.0; 1.1%
percent slopesstony

AhF Ashe;Chestnutcomplex .30 1o.50 B 50.- 0.5%.
percentslopes,very rocky

-AhG AshezChestnut complex:5041o!95. B 1.179Z 112.1*
_________p______s pes vroy. __________9:[

LSDA NatuIa:ReouIe
~~Conservation'Service

Web'SoilSurey,2.1
Nati6nal Coopeaptive Soil Survey

12/2212008
Page.31of 6
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrolog!icSoilGtbuoýHenderson County. NorthCa'rolihýný,and Transylvanla
County,,North Carolina

French.Broad sample4

H rig 2 r S bMpýy #

AnE. Ashe-EdneyVjille complex; 15 to 30. B1 148.9 1.5%"
percent slopesjrocky

AnF Ashe-Edneyvile complex, 300to50 B 512.1 5:2%
percent~slqpes, very rocky

AuA Augusta;fines;andy. loam', cool var•ant-,1', C 15.6 0.2%.
to4 pjercent lMlOes,rarely floded

BrF Unaka-Porters complex 30 to 50 percent B 18 16A4 1'.7%
;slopesivery rocky

BrG Unaka-Porterscomplei,50 to95percent &• Ii084.9 11,!%
Slopes,.veyrocky________

BvB Bradddock !oam. 2 tot 8,prcent slopes B 18.2 i012%

BvC' Braddockloam, 8 to,15percent slopes B 215.'8 o3%•

ByE Brevardloamr 10 to 25&percent'slopes B .218.7 2.2%

BvF Brevard loam; 25 to 45,percrt, S16p'es aB, 100.3 1.0%

ByG Burton-Wayah complex, Wihdswep!t,30 Bý 2:;00/0'
to'50 percent slopes, stony-

CdE chandleirýMicaville~complex. 151to030 A .83.6 0.9%'
pe icent slops, •slbny

CUG chandler-MICaViliecbmple-x'50 t695 A .598.5 ;6.!%
percetfslopes,stony. -

CfF. Chandler-Micavillecomplex. (to50• :A "9:1 .0:1%:

percent slopes; stony

'ChD _ Evard loam,-8 to15 percentslopes stony B; 5.5 0.1%

CtiE, EVardloarn. 15 to30,06r~cent slopes, B3 41"65 0.;%:
_stony

ChF Evard'loam, 30,to,50percent'slopes, 'B!* .261.0 ,2.7%
stony

CrE Evar&d.Cwee'cn6mplex, i5to 30percent B1 25.0 0;3%
slopes, 'toy

CrF EvardiCowee complex, 30,t050 percent' B, 118.8 162%
slopes, stony

DeB Dillard loam, I to 5 percehts lopes. rarely ýC 278 :0.3%
flobded

EdG Chestnut-Edneyville:,complex,,5Oto 95 .36 108:9 1.1%
percent slopes, stony

FaE Fafihinfihesandy loam,15'to 30.percent ." 133J 1.4%
slObpes

FaF Fanni'.fine sandyloarn 30,to,5 percent B 613.6 6:3%

slopes

FaG Fannin fine sandy. loam 50 t095 percent B. 1201. 1.-2%
slopes

FfE Basstbwn-Junaliska~comTp*x, 155 td30 . 24161 0.3%

percent slopes

HaE Hayesville, loam, 15 toI3percent slopes. B . 120:1 1.2%

HaF Hayesville.!oam•30 to 50 percent slpesJ B. 19318] 2.0%

L'!DA Natural'Resources.
Cons'ervation iService

Web Soil'Sur'ey2:211
Nalibqhal.Co6peratiye-Spil Sprvey

12/22/2008

-Page4 f f6.
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group-:Hendefson u Norti Carelina, and Transylvania FrenchBroadSample 4
Co0Uity, North iCaoliha

Mk unit""jhibOýj 4  ap!Mabu tfname %'tlg PAeii~Vercentp67ALjýQ!

HcE3 1 Haye5sville'dayoam 15to 30 percent B- 7.8 '0.1%
slopes,,moderately eroded:

HdE CullasajajTuckasegee compiex,'i5 to 301 A, 40&3 0,4%
percent, Slpes/,very ston.y

HdF Cullasaja-.TuckaSege'e cmplex; 30 to 50 A 52.1 0.5%
percentslooes6, very.stopy

PoE Porters loam, 15 to30 percent slopes, B' 40.8 0.4%
stony

PoF Porterslo'am,,30 t50percent-slopes, Bý 10T76, 1.1%
-stonyý

PrF Pbrters-Uidaka comple, 30to 50percent: B;- 60.5 0.6%
slopes, rocky,

R0 Rosman finesandy loam, O to.2percent A, . .227:3 2ý3%
slopes; frequierttly flooded

Rs Deilwo'dd-ROddieslcompled, O to,5 'A. 7!2 0:11%
percent slopes; ,occasionally flobded

St Ashe-Cleveland-Rock outcrop complex,; :B, ý97:0' 10%
30-to 95.p'ercentisiope• very. bouldery;

TaF Junalbska7sali complex, 30•to'50 Bf 16.7 0n2%
percent slopes

TcG SylcomCataska complex,;50 to.95percent C 10.9 0."1%
slopes,

TeB Tate~finesandy~loam,'2:toý8 percent B 16,5, 0.2%.
slope

teD Tatefine sandy loam, 8 15ipercent B 1434 0:4%
slopes

Tn .T6xaway.loamr0;.to,2'percent~slopes, BID M39.3 0d40

frequently flo6ded

To 3Ullowhee.E5 acomrlex,-0t6, 3percent BI• 32B7 0.3%
;slopesoccasionally, floded

Tr Transylvania si t Iloam, 0t02 percent B 15.2 0.2%
slopes, frequently flboded'

TsD Saunook loam- 8 to 15 percentslopes B 107.6 4.1/O,

TsE Saunok loam, 15,to.ý3opercehtntlbes; B6 303;8z 3.1%
,'stony

TuD Toecane;Tusquitee, complex,.8 to 15. A. ;59:8 0,6%
,percent slopes, boulde ry.

TuE T6ecane-Tusqui~teecomplex, 15 to 30 A 369.7 3;8%
•percents 0lPes, ,erj bouldeiy "

T,uF- Toecane-Tusquitee comptex, 30;to 50 A• 528.4 5.4%
.percent slopes,.very.bouldery

WW59.7 0.6%

WAE Watauga.loam, 15 to;36}, e•r'centslopes B. 12.6 0:1%W

WaF -Watauga sandy: oam.-30 to '50percent B 164.3 1.7%
-slopes,;stony

SubtOtalsfor Soil SurveyArea 8,534.3 87.30%

Totals for Area.of lnti-est 9,773.3. io;0%

ýUSDA' Natural Resources
WMConservation Service

WebSoil Survey'2;1
-NationalCooperative Sol Survey

12122/2008
Page:5of 6
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group+-Henderson County, North Carolina, and Transylvania.,
County,-Noith.Carolina

.French Broad;Sample:4

Rating Options

Aggregation Method: Dri'inant'Condition

Component Percent Cutoff' 'None Specified

Tie-break Rulek Lweer

;USDA. Natural Resources
Conservation Service

Web Soil'Survey 2.1
NalionalCooperativeSoil Survey Page 6 of 6
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group--Henderson County, North Carolina, and Transylvania County, North Carolina
(French Broad Sample 5)

h N

35" 1 T 29'

35" 9' 356

35W 1T 35'

35W 9'40"

N -mewse~ 0

500o 1.000 2.000 3.000
A0 2,500 5.000 10,000 15.000

USDA Natiwal Resouces
Sconservation Servce

Web Soil Survey 2.1
National Cooperative Soil Survey
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Group-Henderson County, North Carolina, and Transylvania County, North Carolina
(French Broad Sample 5)

MAP LEGEND MAP INFORMATION

Area of Interest (AOl)
F- Area of Interest (AOl)

Soils
Soil RatingsE3 A

jBtD

BEJC
-D
M D

Not rated or not available

Political Features
[- states

Counties

* Cities

Water Features
i Oceans

- Streams and Canals

Transportation
. Interstate Highways

. US Routes

Major Roads

Map Scale: 1:51,600 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AOl were mapped at scales
ranging from 1:12,000 to 1:20,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URI http:/lwebsoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Henderson County, North Carolina
Survey Area Data: Version 7, May 21,2008

Soil Survey Area: Transylvania County, North Carolina
Survey Area Data: Version 7, Aug 26,2008

Your area of interest (AOl) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

aNatural ResourcesConservation Service
Web Soil Survey 2.1

National Cooperative Soil Survey

Page 23 of 26
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic Soil Gr0up-4-ehdersonhCboqnty, Noith Carolina, and Transylvanla
,County, N~o-rh Caroiln. a

FrenchBroad'Sampleý5

Hydrologic Soil Group

HydrologlcýoII.rOu-$ý umm ary~y)MappnltýHnders~nCoun~ty,,No~rth'Car~o~lnia

M~;uItýRatl- resirng>or ýT ~.Pbrcent'of AQi,

AhE Ashe stony sandy loam 15 to25 percent. B 1'.17.0 1.3%
slopes-

AhF Ashe stony sandy 1oam,:25 to 45,percent B 893.5 91%M
slopes

AhG Ashe stony sandyloarm;'45 to07Opercent B 14.2' 01%

slopes

ArG :Ashe;Rock outcrop complex ,15 to 70 B 235.8 2•4%
percent slopes

CE Clifton (Evbrd) stony loarI, 15 to 25 B :117.0 1;2%
percehtslopes

O3fF Clifton-(Evard) stony Ioam,25 to 45 "B 108.5i 1%

percentslopes

CO Codorus loam' ,*Akaqua) C 30m 0.3%

EdC Edneyville (Edneytown) fine'sandy loam,. B 1,224.3 12.4%.,
7 to 15 percent •slopes

EdE Edneyville (Edneytown) fine sandy loam B '249.6 2.5%'
151o:25.,percentslopese

ýEVC Evaid fine sanidy !oam' 7 toil5 percent' B 78,.4 0:8%
Sslopes_

EwE Evard~soils,',1.to•25 percent slopes B 1 04,9. 1!%

EwF Evard solls,;25 to 45percent slopes B, 193.9 2.0%

EwG Evard soils, 451to 70 perdentslopes B 24.2 0.22%

ýHa. Hitbor0 loam D 16.4 ý02%

HyB Hayesville loam, .2'to 7percentslopes, B 386.0 0.Z4%

HyC . Hayesvllle loam 7 jto;15ýpercen tslopes-, B1 97.4 1 )

PoE Pdrters stony:loam;25 to.45 percent B 29.8 :0.3%
. •slopes.

PoG o~rters.stony loam, 45 to 70 per-6eh B 54;6 0.6%
,slopes

'Su Suncook loamy.sand'(Bilmore) A 29.8 01.13%

TeB Tate fine sandyloam;:2 to 7ýperent' B 725 037%

4 opp9

TeC Taitefine.sandyloam, 740 :15,percent B Tt1096 1.1%
slopes

TsC Tusquitee'loam,:7 to 15'perCent slopes B 7;5 01%r

TsE Tusqultee, loam, 15 4o 25,percentslope B' 33.2 0.3%

'TuE Tusquitee itonyiloamrn15to25 per6ent; B; 124.2 '1.3%'.
slopes

W/ "Waer :9.1 0..1%i,

iaDA Natural Resources,
Conservatlon;Servlce

WebiSoiiSurveyý2:1
National CoopbratWye SolI Survey,

12/22/20081
Page 3,of5
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrol6ocSo0iIGrauDp-Henderson County, Nbort Carolina andITrfansylvtfiia FrenchBroad Sample 5
County, North Carolina

Subtotals for Soil Survey:Arta.

j•Hdrologie'Soll-GroupSUrnmarby MapUnit r'TransylvanlaC ty

Mi uht#iiIpl ' Mapuiiltri~ame- !ygr ARtJ,)cres'lnuAo' T'rercent of AOl;

AeD Chestnut-Edneyville'complex,8.to. 15, 8 20,8.5 2.1%
percent slopes; stony-

AeE Chestnut-Edheyville comiplex, 15 to30 B. 498:5 5:1%
percent ss6pes; stony

AeF Chestnut-Edneyville complex,30 to:50 B, 739.7 :7!5%
percent slopes, stony

AhF Ashe-Chestnut Complex,-301I0 50 2B 29337 3.0%
percent Slopes; v eryrocky-

AhG Ash'eChnestnUt comple ,504to95 B 243:1' 2.'5%

percent~slopes ,ery. rocky,

AnD Ashe-Edneyvillecomplex,;8Ato:15 B 307.6 31%
percent-lbopes; rocky

ArE MAhe-Edneqycilldcbhi'1ex, 151t630 B' 292:3 ý3.01%
,prcepntils pe8, raqky

AnF Ashe-Edneyville;complex,q30 to,50 B. 8.5 o.7%
percent-slopes, very rocky

BrGý Unaka-Porters complex, 50 to95 percent B 147.2 1.5%
ýy~s~eryjrocq __________

BvB- Braddqckb loam; 2 to 8 percent slopes B 4;1 0%

BVC Braddock loamn,8 to s5,percent slopes B 11:9 .0:1%

ByE Brevard;loam;'10 to 25 percehtslopes B- .25:6 0.3%

ChD Evardir6m;8 to 15.prcent slopes;stony, B 255.7 2.6%

,ChE Evard loam, 15 to 30 percegt slopes,. 199.8 2.0%.
stony,

ChF Evard loam; 30 to50 1percent.slopes,, .B .25A4' 0.3%

CrE Evard-Coweekcomplex 15.to-30.pecentý B 127.6 1.3%
slopes, stony

CrF Evard:Cowee:compiex,43dtO 50 percent: B 182,3 1.9%
-siopesj stonyi

DeB Dil ardfoain, 1.to 5pecent slopes, rar*ely CP 2:5 0.0%
-flooded

HaDb Hayesville loam,,8oA&5,percent slopes- 1B- 13.2 6.1%

HaE Hayesville-loam,15 io3O percert- slopes B 72A8 0.7%

H6F flayesville loam. 30 to•s5 percentslopes' B 65.2

HcE3 Hayesvillb blay, pam, 1516,30,15er•et B1 40i3 04A%
slopesi, moderatelyerooded

PooE Porters-loam, 15,to-30 percent slopes B, 3.5 0:0%
stony

PoF Porters:loam, 30 to'50 percenl slopes, B 37:6' 0.4%
______________ st~ny'

"DA, *Natural Resources
.M Conservallon Service

.- WebSo 'il.Srveky2.1
Natioha lbbop~ti'ie:Soil SurveV

12/22/2008-
,Paqgep-4of'5
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CDQ000020080052 - API and Rain Runoff Relationship for the Tennessee River Watershed - Attachment 4

Hydrologic-Soil Group-Henderson County, North Carlina; and.TransYlvania
Cbuntyj North Carolina

"FrenchBroadSample,5

tln l''A6 F

PrF Porters-Unaka compiix, 30,to 50 percent B, 32.3 0:3% .
-slopes, rocky

Rk Rack outcidp-Cleveland~conplex, 304to .D 618!8 0.7%
95pecent slopes, very,, ouldeiy,

Ro. Rosman fine'sandy loam,,0to 2'percent: A 251.9 2.6%,
slopes,:frequenfly flooded

Rs Deliwood-Reddles ,compol0, to'5 A 61.7 -0.6%'
percent slopes, ccasilonally flboded.

St. Ashe-Cleveland-Rock outcrop€complex,. B .168:1 1.7%
30 to 95 percent slope, very bouldery

TeB Tate:fine sandy loam; 2 to8 percent B. 13:2
slopes

TeD Tate flne sandy'loam,*8 t061s5percent B: 117 0.1%
slopes

-TeE Tate~fine sandy loam,r15't5:30-percent B .22.7 0.2%
* slopes

Tn Toxaway lOaifi,0 to 2.perbentsl0ods. BID 514 ' 0.5%
freequentlyflooded

•Tr Transylvania'silt loam, Ot2percent B 7.5 :1%
slopqesfrequently flooded:

TsD 'SaunookJoarn, 8to.15'percent slopes B; .46"3 z0.5%

TiE 'Saunook loam 15to3Q.peqrcbnt Slopes, :B 13:.4 0.1%.
stony,

TuE Toecane-Tusquileecomplex ,151to 30 Ai .26.6 0.3%
percent slopes,-verv bouldery

TuF ToecaneJTisquitee complex 30Dto750 A 7:8 0,1%

* percent. slopes; very bou~deidlY
W ' W a te r . ... 1 8 6 "4 ' 1 .9 %

Subtotals .for SoilSruvey'Area, 4,836.12 49.1%

Totals f6r'Area of Interest 9848'3' 100.0%

I

Rating Options

Aggregation Method: Dominant. Condition

*Component;P.ercenti'Cutofft .None Specified.

Tie.break.Rule': Lower

,2& Natural Resources
Conservatlon Service,

Web S0ii-Survey:2.1
NallonalCooperative SoilUSurvey

12122/2008
Page!5 or5';
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Soil Properties and Qualities-Buncombe County, North Carolina, and Yancey County, North Carolina
(Nolichucky Sample 1)

1.4

35' 4 59"

35°43! 10"

35" 4r 3"

356 43' 14"

N
Map scwale 1:50.600w phted on Asim (&5"x I") sheet

JMete
0 500 1,000 2,000 3,000

I-ee
0 2,500 5.000 10,000 15,000

USQ Natural Resomes
conervation Service

Web Soil Survey 2.1
National Coopeative Soil Survey

1/22/2009
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Soil Properties and Qualities-Buncombe County, North Carolina, and Yancey County, North Carolina
(Nolichucky Sample 1)

MAP LEGEND MAP INFORMATION

Area of Interest (AO)

F7 Area of Interest (AOl)

soils

Soil RatingsiA

AID

B/D

ED
Not rated or not available

Political Features

E] states

El Counties

* Cities

Water Features

Streams and Canals

Transportation
S Rails

,• Interstate Highways

, US Routes

5 Major Roads

Map Scale: 1:50,600 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AOl were mapped at 1:12,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified date as of
the version date(s) listed below.

Soil Survey Area: Buncombe County, North Carolina
Survey Area Data: Version 6, Apr 15,2008

Soil Survey Area: Yancey County, North Carolina
Survey Area Data: Version 9, Jan 31, 2008

Your area of interest (AOl) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result In map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

I Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

1/22/2009
Page 2 of 5
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Sol Properties and Quaiities-BuncombeCounty North Carolina,,andYancey
County', North'Caroiina

Noiichucky.Sa'nple, 1

Soil Properties and QUalities

Soil Propertlis~aftdfQualitles- Smmary~iykMapUnit -Bdno fboeCounty, North;Carolina
Raptunitt'4nibw Mapiunl~name Ra~tln~gl ,Abres~inIA093 Percent of~AOI:

BaE Oalsam-Tanasee complex,30 to 50: A 1ý2 0•0%;
apercent .lopes, extremely bouldery

BwD Burton-Craggey comolex,,wihdswept,.15. B, :2.9 o:-%o
t" 30:p6rcebitsidoes, .rcky

BxE BurtoqCraggeyRock 6utcrop complex; :D' 4:7 0.0%
windswept,.30)to 50ipercent slopes,
very bouldery

BxF Burton-Craggey4Rock~odtcrop complex. D :3.6
•ndýWewýtp,50 to 95 percentslo.pes,,
very bouldery _ _ _ _ __,,

CxE Craggey-.Rock outrop-Ctingnman, I'D, '12.J 0.1%
complex, windswept, 30 to50%percent'
slopesjrubbily -

CxF j Craggey-Rock oUtcrop:Clingman " '2217 :0.2%
complex,- wiidswet- 50, to95.:eýrbcfe
s!opes, rubbly _ _ _ _ _ _ _ _

Subtotals for Soil Survey Area. 47.2

TotalstforArea~oftnterest 9,79040 1 00.0%

. . .. . . . . ... . MapU it YarieyCounty, North Caolina

Mp.ý4nlt symibol. Mapiunitfhame , Rat ing% J Acres~in'OIy Percent of/AOI,

AcE Ashe-Cleveland-Rock outcrop complex, 13B 410 39.1 10.60
;30) tio95 percent slopes,.iveryboIde.ry.

BbF Balsamcobbly loamý;50to 95,perceht A. 492.5 15.0%
,slopes rubbly

BcD Balsam-Tanasee c6mplei, •15 to':30• A- 135:4 1.4%
percent slopes, extremely bouldery

aBE. Balsam-Tanasee complex 3 t`50 A. '890691
percent stopes, e••remely'bouldedy

BtD Bulad6anh-Chestnut doflex, 15:to 30. B 129.3-i T,3%
-percent-ilop is,,stony -_.. ...

BtE Buladean-Chestnutcomplex, 30to 50 B 467.2' 4.8%
percent slopes;. stony

BtF Buladean-Chestnut complex,. 50 to695 B 3528 .3. 6%
Percent slopes;.'stony

BBD .urton-Craggey compolx, windswept, 15; B 1 3685 3.8{BwD 4o~~:t030,percent slopes rocky _________________

BxE-

BxF

Burton-CraggeyýRock outcrop complex;
wlhdsw6pt, 30 to 50:percent slopes,
very.§qpld~iry _______

Burto'nCraggteý-Rook'outcOP complexk;,
windswept, 50 t '95 percent slpes;'
veryebouldery

.D ,1 ,241.1' 12'7%

Natuial Resources
Conservation SerVice'

Web Soil Survey 2.1
National Cooperative Sol.Survey.

1122/2009
Page-3 ofU5

Page 4 of 24



CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

,Soil ýProperties andlQialities-Buncombe,,County;'N oihain'a; andYaniey,
.CountyNorth Caroalina

N61ichucky"Sample.1

[Mlp;unlt symjbdI Map~uhrilmnime Rating 'Acres In'A0l j[ rcent~of bi

CeD Chandlier-M9Wc 0Vlll,1omple•15 th30, :A6 .,1%
percept slopes, stony

'CeE Chahdler-Micaville complex, 30.jo:50 A- 5.95%
percent slbpes,ýstony

C6F1 ChahndlerrMicavllle cornplex.. 50 to 95 A 39.9. 0.4%

T percent slo es;4sty_•_y_... ..

CrE Craggey-Rock: outc0op-Cinrgmian D :99.3 '1;0%04

complex, windswepIt 30 .to50Upercent
slopeesrubbly

CiF ci'aggey-R6bckb otcdp-Clingmar D 529.2 5.4W
Compl1ex.*wfidswept,.50qto 95 Spe~cenit

slo-pes. ubbly

DeA, Dellwood--Reddies :complex; 03 tb A 103.6 11%
p Percentislopes, occasionaullyflooded

HuE Huhtdaleo:lay loam; 30 to 50!percent B; 38.6 0541
slopes,,`stony

PuD Porters-Unaka pomplex, 5 to 30 p'ernt B 26.9
slopes, stony _

PuE Porters-unakacomplex-30to50percent B 280.5. 2.9%.
slopes;,stony

NwF Pofters-Uiiakac6omplexj.50to 95p&erent B, 868A 8-9%
______sloi~es, r0ocky; "__ ____ _________ I____,_____
.Tu, u. " Toeca ne-Tqsquiteecoqmple, 8 to 15 A, 55.1

percent slopes,,baulde•y .....

TwD Toecane;Tusquitee complex;, 151 to'30ý A 387:2
percentslopes, very bouldery _

TWE ToqcaneTusqiditee complex, 3016'50, A 471.2.1 .4:8%:
percent slopes,.verybouidery. _ ___..

'Lid UdorthentsIoamy, stony, [B 3.37ý [0.0%
UrF Unaka-Rock outcrop complex, 50 to95' 1B. 193.7 2.0%1

perceht-sl1oobs,ý:very bouldery _

W IWater _ -_ _ 0.7 0.0%:

WcF WayahBurton complex150 to 95rp,&6ent 84.4 0.9%t

slopes; very rocky n

WhC' WayahWBurton complex. windsWeept,8. 14.2 . 0.1%,
p15percent;slpes, bouldery,

WhD Wayah-Burton ,compmlex, windswept, 15' B 114:2 1.20/6
to 30 percent sfopes, bouldiry

WhE. Way ah-Bdrton complex; windswept.,30. BI
to .5 percent slopes; bouldery

Subtotals for Soll'Survey, Area

137.5 1:4%.

,9;746:8 ,99.5%
_____________________________________________________ __________________________________________ 4. __________________________________________

Totals forArea ofinterest 9.794:0 10010%,

, __& NaturaltResources
- €Conservation.Service

Web Soil Survey 2.1:
Natibrnal Cooperative' SoilSurvey

1122/2009,
Iage 4 of 5
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydrologic Soil Group-Avery County, North Carolina
(Nolichucky Sample 2)

I.-

36 5'54" 36' 5'"

W6 V'23" 3 0'225

Mep Scae: 1.48,700 Vip

N 0 450 go0

A 0 1,600 3,000

a Natural Resources
Conservation Service

rnedonAsize(8.5"x 11') sheet.

,Meters
1,800 2700

Feet
6,000 9,000

Web Soil Survey 2.1
National Cooperative Soil Survey

Page 6 of 24
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydrologic Soil Group-Avery County, North Carolina
(Nolichucky Sample 2)

MAP LEGEND

Area of Interest (AOl)

7 Area of Interest (AOl)

Soils

Soil Ratings

mA

*ND

m-B

B/D

-7D

Not rated or not available

Political Features
states

- Countes

* Cities

Water Features

- Streams and Canals

Transportation

+ Rails

Interstate Highways

S US Routes

S Major Roads

MAP INFORMATION

Map Scale: 1:48,700 if printed on A size (8.5' x 1 1) sheet.

The soil surveys that comprise your AOI were mapped at 1:12,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http:l/websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Avery County, North Carolina
Survey Area Data: Version 14, Jul21, 2008

L Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

1/22/2009
Page 2 of 4

Page 7 of 24



CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydrologlc•SiliGrbup-Avery Cobhty, North.Carvlihai Nolichucky Sample:2

Hydrlogic Soil Group

HyVdr~ologl-c'Soil-G'roup-,'Summar -4yiMap;UiiW- AvqryýObuntyot;aoi

M qunt~syrnbo !Mbp uhnit ine atn 'AcirosillnA-Cll Perent otrAOl!

BaD Balsam very 6bbbly loarnm windswep!, 15 A, 4.8. 0:0.%]
"to 30 percen(slopes, extrmely

bouldery_

BwD Burton-ayahcomplex windswept,155 B. .41 0.0%1
to 30 percent sldoes, stony.' -

CaD CaShiers sandy oanm, 15 toW30 percent.; B 1 220.4 23W
slopes, stony

CaE Caslliersisandyloam,30 to 50 percent B 232.11 2.4%.
slopes ,stonyY'

CeE CChandle'rMicavilte complex;' 30 to 50 5 A .105'0 1:-1% 1

ChD Chestnut-Ashe. complex, 15to,30 B83. 0.
percentaslopes, very stony I

ChE Chesthut-Ashe complex.'iOto,50 [1B, 0.1%
perce6nislopes, very Stby_

ChF Chiestiu~týAsh6jcOmpJlex; 501o.95 13' 95 .1

etC Cullasajapcobbly loam, -to-i5 percent 1A. 37.7. 0.4%,
slopes, extremely bouldery ....

Cullasaja cobbly lbam,,.15 to 30-percent. A. ý29.6
sldpbesextreeinly bouldery 3

CtE Cullasaja cobbly loam. 30 t6 50 peircent. A 5705:9
slopes;,extremely•bouldery

CuA Cullowhee loam;.0,1o 3 percent slopes, 112 0.0%0
trequentlylth6oded

DeB I Dellwoodcbbbly sandy loam, ito 5 A 224 0 2,3%
percen't slpes occasionally "lbodedI

E'pD Edneytown-Pigeonrpostcomr lex, 15 to B. 2.1 10.0% :

30 percent slopes, stony,

EME tEdneyvllie-Chestnut complex,,30to 50 ýA. 46. 0.0.%;
,percent,§lopes,jst6nry _2,I_ _ 5 __

NkA. Nikwasi loam,, 0 to 3 percent sl I s- BID 2 21&5,2%
_____________ frpquen-tlyfloddd f __________

Puc. Portersfgravelly loam, 810o15 percent: 30.-3: 0:3%
slopes; stony,

PuD), Porters grave ly loam; 15 t,30Iperdnh't B. 784& 811%
uDs~l~p~s, •tonly 7 .: 8:1

PUE Porters giavelly loam, 30:tp''5OIperc3nt B 1,881:1' 195%
slopes, stony , .... .

PuF Porters gravelly loam, 50 to 80 percent
slopes, stony,

B .5 .8;i ý0.6%

0.0%Px jPits;.quarry: 4ý4

Q• Natural Resources
ConserVation Service,

Web Soil Survey. o:'1
'Natod~oealeoLuv

1/22'12009
Page3 o,4

Page 8 of 24



CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydro ogic.SoiI Group-Avery County .North Carolina N6lichidkySmrnple 2

Hkdiiydoolb':SoDliGroup-'Sum'maryby~MapiUn~tt-Aer'Cy ounty,JNorth!Ca~rIl~na.

Map~unl~tsynboif Mapiunlt!n•e•ame Ratlng j Acres In AOI P!ercent, of.1 I

ReA R.. ldies fine sandy loam, 00o,3 percent' B 132..1 1 4%

slopes freqquently floo0ded ........ ___ ...... I '_

oA.-l Rosman loam;.00to,3percentsiopesi A 3k89 0. 4%,
occas~ionallyhfooded'.

RsB . .Rosn sandd loam..0 105 peicent A. - 4.9 .0.1%,

s lopes, frequentý 9 flboded

SaB lýSauno6k oam ri,.2.to 8 percentilopeo B. 32.21 0.3%

SaC Saunook loam, 8 to-15:percent slopes B. 334.3 335%

SbD Saufnook loam :15 to 30perent slopes,, IB " .378.4 3.9%

SgC Saurtook-Nikwasl complex-,.2 15 . Bt 8.7' 0:1%
percent~slopes .__

ShC Saunook-Thunder complex. 8 to 15. B. 1891 0%

. ... ... percent'slopes, verystony._

ShlD ISaunook-Thunder complex;:15,to130 B818 w8,8%

Oelercet sl6pes, veryistony__ _ _ __ _ _ " "

SsB 'Statler •aO'n0°'o6.percent slopes' 1r3.4 B01%.

iflooded,.ael ~
UnD Unaka'Porters complex. 15 to 301percent, .B 429.0!, 4.4%

sl6pes, veryrocky

.UhE. Unaka-Pdfers c6iplx ,30 to 50 percent 1B, 14J84:2• 12:3%
slpes o eryqrock,

UnF Unaka-Porters complex, 5010 95 percent: B 1;27,2 132%M
,slopesv, rocy ______

W Water 9 61J, 0:6%

WiiD Waltauoga sandy lI~6ariit;15 to 30 pecn.B '102', 0%.%
______________ slopesi.66py_________

Totals for-Area ofInterest .96,64g.0 i00:0%

Rating Options

Aggregation, Method:. Dominan o.pondiiion
Qorpionent.Percent Cutof'f None Specified

Tie-break:Rule: Lower

USDA Natural ResourcesCbnservation SerVice
Web Soil:Survey?_2.1

National; Cooperative Soil SUrv¥y
1i2212009

Page 40of 4
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydrologic Soil Group-Mitchell County, North Carolina
(Nolichucky Sample 3)

36"6'31"

36" 2'29"

36" 6' 35"

36" 233"

Map Smle 1:53&300 If inted oan A de (85' x 11") *eeL

_ MeOs
eo

0

0

500 1.000 2.000 3,000
Feet

2.500 5.000 10.000 15,000

Natural Resource
Consva•ion Servie

Web Soil Survey 2.1
National Cooperative Soil Survey

1/22/2009
Page 1 of 5
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydrologic Soil Group-Mitchell County, North Carolina
(Nolichucky Sample 3)

MAP LEGEND

Area of Interest (AO)
SArea of Interest (AOl)

Soils

Soil Ratings

M A
*ND

m B

B/D

-CIDI-o
m CD

Not rated or not available

Political Features
F States

[F] Counties

0 Cities

Water Feaftres
.,- Streams and Canals

Transportation
S Rails

Interstate Highways

~. US Routes

- Major Roads

MAP INFORMATION

Map Scale: 1:53,300 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AOl were mapped at 1:12,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Mitchell County, North Carolina
Survey Area Data: Version 5, Jan 25, 2008

W Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

1/22/2009
Page 2 of 5

Page 11 of 24



CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydrologic Soil Group-Mitchell'County;,North-Carolina Nolichucky, Sarapie,.3

Hydrologic Soil Group

- m b l. Hydrologl Solt Group- Summary by Map Unit - Mitchell County, NortlhCarolina

Map unit symbol Map unit name " Rating Acres In AOl 4•ercent of AOI

AcF

L
BeaE

[ BtD

IBtE

CeF

ýAshe-Cleveland-Rock outcrop complex,
30 to 95 percent slopes, very bouldery

Balsam sandyloamn,30 to 50 percent
,slopes. ýe~reyne ly bouldery

Bandanasandy loam, 0 to 3 percent
slopes• occasionally flooded

Buladean-Chestnut complex, 15 to 30
percent slopes;,stony

Buladean-Chestnut comp!e"x, 30 to 50
percent slopes, stony

Buladean-Chestnut complex, 50 to95
percent slopes, stony

Chfidlei-Mica_,ville complei, 50 to 95
percent sl•pes,;stony

Clifton clay loam. 8 to 15 percent slopes,.
eroded

Clifton clay loam, 1510 30 percent.
slopes,,eroded'

ClIftoon clay loam; 30 to 50 percent
slopes, eroded,

Cullasaja cobbly fine sandy loam, 8t030
percent slopes; very bouldery

Dellwood-Reddies complex,:0 to13
perceint slopes, occasionally flooded

Dillsfro clay lo•amr;2 t1 8 percent slopes

Dillsboro clay loam,8 to, 15 percentl
slopes;vstony,

Dillsboro clay loam, 151o30,percent
slooes; stony

B

A

B '111.6

1B3

3.8

57.0 0.6%

S.. 1.1%,o~

1.7%.

073%0

162.9

33.1.

B 902.0! 9.2%'

4.9

ý0.0%

CGiD2=

CnE2

CsD

DoB
DrC

DrD

-sC

EcC

EcOD

EdE

EdF-

Feb2:

IFeE2

1.19.8

312.1

47.5

66.0

,468.7"

132%

.0,7%,1

037%

0.9%

t4`7

B

B 8310

m

Dillisboroclay loam.,8 to.15.percent' B.
slopes: rarely flooded

Evard-Cowee complex. 8 to 1.5 percent. B

EVafrd-CowAee complex,, 15to 30.percen B.l
slopes

Evard-Cowee complex, 31'tqi,0'pecent B
slopes; stony,,

Evard-Cowee complex, 5010to95 percent' B
slopes, stonjy

Fannin sandy dcay loami15 to 30 iercet
slopes, eroded

Fannin sandy clay.0loam,,30 to 50 peiceni lB
slopes, eroded

27:1

.200.0

664.1

" 251.1

"18.6j

0.1%;

0.3%

213%

'0:2%

7:0%

USDA Natural Resources
ons ervation S ervice

Web Soil Survey 2.1;
National Cooperative Soil Survey.

1/22M2009,
P•Oge 3 :of 5"

Page 12 of 24



CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydrologic'Soil G6roi'p-Mitchel, County_.Ncjth Carolina Nolichucky;Sample:3

Hy, YdrSoibglc;$O Group-Summary byMMap uhi--Mitchell County,"No° dC(iClina .. .

Map uit symbol. Map unit name RatAiqg, Acres'in~AOl Percent'of AOI
HnD Hurntdale'silty cay loam; 15,to 30 percent, B'16.5, 0.2%

J~~~nD ~~slopes;, tonyy________1.]02

HHuE Iuntdalesilty clay.loam;:30to,50 percent, B' 560.3
slopes, very stony'

HuF Huntdalesilty cday.Ioam,.50to 951percent B 267 2%j

slopes,.very stony .___.___67_._

Peb Pigeonroost'Edneytbwn coholexk 1540 j.B. B 19:31 0,2% 1
30'perfcnt-sloesstony " j"_

PeE Pigeonroost-Edneytown complex, .30.to B' 56!0' 0.6%

50 percbnt siopes, stony

,Pt Plolt barnI .15130 percent sloies; st-ny§ A A 76.3 028%

P-rE Ptlom,301t6 50 percent slopestony A. 108.4 1.1 A.
PtF Plottiloam, 501o09ý5 percent slopes; stony' A , '555:0 .5.6%

R0A Rosmadi lne~saqdy, loam, 0 to 3 percent A, 142.0 1.4%

slopes; occasionallyflooded

S'SaB 'Suno6k'slltloarmi,-2'to 8 percerit'slopes B' '88.2 0.9

I ScC Sai6nooke tiltloam; 8 to'15 percent B' .471.5 4.8%/

slopes,.stony,

:SdD Saunook-Thunder-complex,15 .to 30 B 457:.7' 4.6%
percent slopes ,stony,

SdE 'Sanook-Thunde" cornplex,30to 50 B{ 57.6' 0.6%'

__~~~~ Pero~t~sb.e•S~
TbE Tanasee-B6lsam complex;, 30to 50& IA 50U. 5.1%

Tpercent-slopes,:ver'bouldery, A53

TsB, Thunder-Saunook comllex,'24to:8 j B 6.2 0.1%

percent'slopesp"vdr• bo°dldbry'

TSC Thunder-Saufiook~cohiplg<ex8to 15 B, 389.0 A40%
percent'slipe- - 'bverybuldery .

TSD Thunder-Saunook complex, 15 to 3"0 Be : 878.3 8*9%

percentslopes,,very bouldery

TsEc iohunder-Smunook cbmplex 301tO 50 'ý30.2 3:4%
percent •plbes; very boulde'ry

Ud eUd6rthents,,Ilqamy [B j 10:1 0.1%,

W Water T}" .61 Q:. %.

WgC, Wataugasandy loamA;8to15'percent B. 54 0.1%.

Wslopes;, stodny : 1

WWE Watauga~sandy loamij3Oto %ipercent, B f 139.6'1 1:4%,
________________ tslpjss, §stoniy____________ _________

WhD

! Totals fprArea ofin

Wayah-Burto[ncomliex; windswept;, 15.
tO;30 percent slopes;, stony

Wayah-burton complex, windswept;- 30,'
to 50 percents!6ios, vqery, st0oy

nterest

B. 9310

B! 201!:5 2.0%

8.431 1000:%1;

Natural Resources
CbnservAtlovServlce

Web Soii'Survey,.2.1
National Cooperative;SoilSurvey

1/22/2009
Page 4 of 5'
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

HydrologicSoil GroVuIp-Mitchel Cqunty, Ndrfti Carolina Nolichucky;Sample 3r

Rating Options

Aggregation Method: Dominant Condition

Component-Percent.:Cutoff: NoneiSpecified

Tie-break Rule:..Lower

•ii~ Natural Resources
Conservation Service

Web Soil Survey.2-1
National Cooperative:Soil Survey,

1/22/2009
Page 5 ofU5
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydrologic Soil Group-Yancey County, North Carolina
(Nohchucky Sample 4)

io
w

6

35* 59' 53"

35' 5,53"

35' 59 5W'

35W 55 5r"

WMpScafe 1:53,100 if printed onAsize (.5 x 11") sheet
,Metes b

0

0

500 1,000 2.000 3,000
Poet

2.500 5,000 10,000 15.000

USA Natural Resoume- Consvation Servc
Web Soil Survey 2.1

National Cooperative Soil Survey
1/22/2009

Page 1 of 4
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydrologic Soil Group-Yancey County, North Carolina
(Norichucky Sample 4)

MAP LEGEND

Area of Ineest (A01)

- Area of Interest (AOl)

Soils

Soil Ratings
* A

*AD
M 8

-B/

BD

-d•o

Not rated or not available

Political Features

71 States

F-"1 Counties

* ClDes

Water Features

- Streams and Canals

Transportation

S Rails

Interstate Highways

. US Routes

S Major Roads

MAP INFORMATION

Map Scale: 1:53,100 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AOl were mapped at 1:12,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Yancey County. North Carolina
Survey Area Data: Version 9, Jan 31, 2008

Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

1/2212009
Page 2 of 4
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydrplo~gi Soil Gioup-YaficeVyCqunty, Nbitli Carolina Nodlchucky.Sample 4

Hydrologic Soil Group

' •Hydrologic Sollf.Group -Stimfmary by•Map'Unit,"--' Yancey•,Countyj Noi'lhýCarolina, "•!,;•
.. . : PAcme~ln•AOI Percent otAOI

AcF Ashe-Cleveland-Rock outcropcomplex,.' B. ! 395:0 4.0%
30 t6 95,p'er'cent'siopes,,very boulde•ry

BdA Bandanasandy loam, 0tO43'percent B: 801 0C1%
slopes, occasionally flooded. ,_ _

BmA Biltmore'sand.n 0 tO3 percent slopes, A. 84 0..%

frequdently'flo6ded
BtD Bbladeann-Chestnut.cbmplex, 15:to30 '8 4 8 .9 t 0:5%

percentsbpers,.stony __

BtE Buladean:(Ches~tnut complex, 30,to50___ _ _ _ _ 369 B.1 :3.2%
percent lopes•,stony

BiF Bdla6deah-ChestnUtc€ompl]x;.50to'95 B0! t1,4175,2 14.3%.,
percent s~l"opes§,ý,stony___________

CnC2 I.Clftonrclay.loam; 81t015. ci~r:rt'sl~pes&;8 11'.2 .0.1%•

eroded

CnD2: sClftornclay loam; 15ito30,percent :B. 55_1'
slopeser'oded

tnE2 Clifton clay.Io6m; 301to 50: ercen:t B' 68:5 0'7%.
SSl°opes;.er~ded..-. !. .. .

DeA k1Dellwood-Reddiesoom plex,,to' 3 A. 161 14%
percent slopes, occasionally flooded,

DrB bDillaird;clay-loamni,2to 8 percentzsiopes. C 184 0.2%
I rely fp6d~d~d'

EcD Evard.Coweebcomplexj 15 t6'30perceht B' :333.2 "314%
slopes, stony .. .. .. ... ..... ._____ .

EcE' Evard-Coweecomplex, 30 to'50 percent B ,1;0"87.6:I 11.0%,
slopesd stony

HuD Huntdale clay loam; 15;to 30;percent B 964 .1.0%

sqlopes9. stony

HOiE Huntdalezclay loarm 3.0:tb50 per-centi B1 836.2 8.4%
I lslopes; stony-

NkA Nik-wasi sandy, loam, 0 to 3 percent BID *2.8 .0.0%
,slopes, dccaslonally flbodedd

PeD Pigeonroost-EdneytbWn complex, 15 to 1B .46:7 0'5%
'30 pepent slopeS; stony

'PeE, Pigeonroost-Edneyownmcomplex, 330jto B ..207.9

o50percent slopes,,sto.ny

PU 1Prrto-_nak nol, mnv , 1- &b~

PuD

PuE

Porters-Unlka complex, 15 tO 30 percenat'B
slopes,,stony

.Porters-Unaka complex,30 to.50'percent. B:
slopes,•stony

V170

62L.2 0:6%

147-T6 1!5%

u.MA,• Natural Resources.6onservation Service
Web S1oil Survey 2:1

NaliOnal Cooperative- Soil'Sirvey,
1122/2009

POage 3 of 4
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydrologi'Soil .Group-Yancey:County North:Carollna Nolichucky Sample 4

! H y ~d i .d 1b lj i b ý 6 i l , G r o u p l - _S u m r n a -k y b y M i p • i i t . , a ~ e , o n y ~ ~ • a r d l a .

Mapuhlftisyinbol Map~ui'il~nriiiie; ! aMLgIO Acreslln;AOI PedciaitfA l'A

PwF' Porters-Unaka complex,.50 to 95 rcent B 1,69741 17.1W

__ _ slopesrocky

RoA Rosman fine~sandy loam:;),to.3,percent A 28.8 0.3%
slopes, occasionally fldlded

SaB .Saun00ksandy0am;. 2 to 8Bp;r~ent 8:9

slopes _

ScC :Saunook'sandy loam;.8 to 15;percent B 97.11 1.0%
slopes, stony,

dDSauniook-Thunder complex 5t 0 B 194t6
percent slopes; stony I

TsB Thunder-Sauno.k complex, 2 to8 B' 0.3 0.0%

percent slopes,,ver:ybouldery'

s Thunder-Saunook compJex, 81o 15ý Bi ;98:6, +.0%
percent slopes, very, bouldery.

-TsD Thunder-Sauno<k'cofmiplex; 154to 30 B; 68322. .81%4

percent sopes, very bOuldery

TsE Thunder-Saunookcomplex,.30 '50 t B 998.3. 10.1.%i
.percent.,slopes,:very bouldery

TUC Toecane-Tusquiteecomplex;8 to 15' 4:3 0.0%

perc rt soP6es, bbulder'I

TwD ToecanelTusquitee comple,; 154tb30 A -31:6 0:3%
•perqent slope!svery bouldery ....

TWE Toecane-Tusquitee complex, 30;to.50. A 312.8 1

percent slopjes,;very bodlldery'
[Uc Udiflivehts,'saridy.skeletai;,frequently A.

fl°0ded_ A. 1.3T _0._

UrF Unaka-Rock!outcropco mplex,.50 1•95 lB- 1765 1-:8%,!
_ percednt slbpes,,very: bouldery '___ _

UsB Unison loam, 2 to 8. percent slopes Ji

Usc Unison loam;,18to 15 percent slopes i
UsO I.Ur~ison'10arn, 15t 1 30 pefrceht slopes,. I

w 'Water-

WTotals forArea ofiInterest

2 1;90 '0.2%0

B.
3.

28&6

9:3

0.3%

'01%

80.1

100.0%9,930.0

Rating Options

AggregatiohnMethod:" D ominant Condition

Comnpohent.PercentCutoff: None $pecified

Tie-,breakRule: Lower

Natural Resources
Cqnseryation Service

WebSoll'Survey. 2.A
'Niatifibl C66 &atil0 Soil SUrveiy

'1122/2009
ýPage4 of 4.
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35" 9' 10"

35* 55' 18"

%*efraw~~chment 6

(Nolichucky Sample 5)

3360370 88038990 391,000 392100 39320 39430 395400 w1r
j.

Holekol ",, &

3 5 5 ' 1 4Sik le Creek

..3-*5..5*.

m • 
• "m m I • 3 V 55' 2 T'

Sap 9=We: 1:51,100 If pdrite on A sizo (8.6"x 11) sheet.

N Meters
0 5 1,000 2,000 3.0o0

A e2.500 5,000 10000et

USDA Natural Resources Web Soil Survey 2.1

Conservatim Service National Cooperative Soil Survey

Page 19 of 24
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CDQO00020080052 API and Rain Runoff Relationship for TN River Watershedi Attachment 6

Hydrologic Soil Group-Mitchell County, North Carolina, and Yancey County, North Carolina

F (Nofichucl'y Sample 5)

MAP LEGEND MAP INFORMATION

Area of Interest (AOl)

f7 Area of Interest (A0l)

Soils

SofIl RatingsBEA

ma oAID

BID

f7 CJ

lm D
Not rated or not available

Political Features

stes

U Counties

S Cities

Water Features

Streams nd Canals

Transportation

. Rails

S Interstate Highways

- US Routes

• Major Roads

Map Scale: 1:51,100 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AOl were mapped at 1:12,000.

Please rely on the bar scale on each map sheet for accurate map

measurements.

Source of Map: Natural Resources Conservation Service

Web Soil Survey URL: http:Il/Aebsoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of

the version date(s) listed below.

Soil Survey Area: Mitchell County, North Carolina

Survey Area Data: Version 5, Jan 25, 2008

Soil Survey Area: Yancey County, North Carolina

Survey Area Data: Version 9, Jan 31,2008

Your area of interest (AOl) includes more than one soil survey area.

These survey areas may have been mapped at different scales, with

a different land use in mind, at different times, or at different levels

of detail. This may result in map unit symbols, soil properties, and

interpretations that do not completely agree across soil survey area

boundaries.

Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

1/22/2009
Page 2 of 6
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CDQ0000200800 5 2 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Ryd rolgic Soll0Group-Mitchell.C6nty,.,NcrthCarolina, 
and Yanrcy County;

North Carolina

Nolichucky.Sample 5

Hydrologic Soil Group

-4

Hykidraooglc:Soi5Gioup- Summary byIMafqiilt,-.Mitchei'counfy,, Nd~h}Cr'lj

i4 punlt~syrnkq!oI Mapmr@lnam@! Raing AcrsqnO _ etofA

Ac "Ashe-ClevelandrRock outcropocomplex.. B :97:2, 1.0%,

30 tog5 percent slopes' very. ulde

,dA, IBandanasandy loýim, 0oo 3,percent . B 1.6 0.0%

,slopes;occasolonallyflo6ded 
22

BrrnA Bllttmore sand, 0.to 3 percent sltpes, 'A, .22-:6 0:2%

frequ.6tly flodded

,BID, Buladean-Chesinucot€mplex.,-to 
B30 B:5 

0.0%

percent Sloped; stony,

BtE u .BuladeanstChetnut cmpleRý'30,to 50, 
.30z .. 

3 ....

percent slopes,. stony __"___|

6aE' Cashiers sandyloam..30 to 50, peArfcnt, :B 
5&w1 01.

________ sl6opes,,stony ,_______

CaF. Cashiers sandy 9oam,50:to,95percOet B

Islopes,ýstiony______

rCeD Chand er.Micaville complex;,15Sto-30 A

;peirce~nt slopes, sto-ny:

CeE Chandle[rMicaVillecomplex,.30 toS50' A.

percent slop~s. stonyV

CeF Chandler-'Micaville comfplex. 50jto'95 A

percent slopes,stiony

I~hC2 Clifton,. rod-.clay toarn,,:8to ,!b p.ere nt.,10-pes,, •

18.1 0:2%

,~l,--.- ~
42.9.

32.9

0:4%

0.3%

0:2%
I,1 '23.2

CnD2 Clifton clayl oban;i 15t0•30percent jB. 15:8 0:2%

EcO Ev~ard.Cowee,compe: 151t.30 perc:nji1B 201,7 -0:2%9

s.16pa~s.

EdE Evaid-Cbweecomplex, ! 91° 50perbnt"B 
% I

slopes, stony

FeC2 Fannin~sandy clajyloam,'8 to*.15 
Opercent B-8 

0 1%o

-. s~lop1es,,eroded 
0

FeD2 FP;nnin sandy clayloamr 15 t130'percent B 103:7 1n /%

________sl' opeseoe
Fe2 iFannln sa.ndyctay loam, 130to-50 percent 1B - 77.3I 0.8%

'slppes,.erboded 
I

InD Huntdale silty clay loam, 151to 30Ipercent 
.3I8 0.0W

slbpes;,stony
jHuE 'Huntdale silty clay loarn•o30to 50'P'ercent f B 29.5 0.3%

slopes;-,very stony

4PeD 'Pigeonro-st-Edfiey-owncomplex; 
-15 to.-: B 1 4 0:1%

q30 perc ent slOpes. ston•y -

FPeE 1Pe304o B

-,650 pe•centslopes, stony

P-,F PRotlfIarft 50 to 95 percenti slopes;stnilA . 0.0%

1

UA Natural Resoiurces
:.Conservatloi:nServlce,

Web.SbilSuervy 2.1
'NationalCooperative Soil Survey

1/22/20096
Page.3 of 6;
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CDQ0000200800 5 2 API and Rain Runoff Relationship for TN River Watershed Attachment 6

I

I

'Hydr61ogIc SoillGroup-MitchellCbouhty;iNoirthCarolina; 
and'Yahney County,,

NorthCarolina

N61ichucky, Sample 5

, Hydr9 oglc Sol1Group•t uma,• p -- MtcleGiCu North,'Carolin

uMapnunltnsymboWt 's 
O Rating j Acmsn9 I; in yjIPer~cenpt Aofi

CScO Saun°dok siltloamtn8 to,15 percents .B 42;5 0.4%-

a__ :sio~pes7 ton~y ________ 
_____ ___________

SOD Saunoo•Thuridef complex; I 65to 30 B 
36.7. 0.%

percents lpes, stony 1
TsC Thunder-S.aunook c=0pl•x, 8 to 15 5 . B: "51 

01%

percent slopes, verybqouldery

T-D ThuridderSaunook'complex, 15 to 30 -30:7
Spercent slopes, verybouldery. B 3....

TsE Thunder.-'Sauniook complex 30"to 50 B 
+2.30:01I

percent slopes, very bo~ldery'

Ud Udo6nte'tsloamry' 
t 

25.1 _ _ _ _ _

nUdorthefits loamy, stony' ,B, 
13.01 0,1%

142.5' 
03r.4

Watauga sa n 54o'3lpernept TB 
28 0.3%4

,YWgF Watauga~sandy,loamý P616d50 percent b•' 
152.6: 1 ý6%

_____ _ sl6pes, stony _

Subtotals'for Soil Survey Area" 
'956:9 9:9%

ITotals for Area of Interest 
--_- 

9;6!24.2 .100.!%/

l'Ma• IIHydrologic Soli'Group,-SunimarybyMap Unhit•-'YanceyCounty, North Car6llna4 j
Mapu mbo,' " Map unit name, ' Rating ] Acresin AOInA13 e A0

AC+F
.Ashe-Cle&delad-Rdck outcrop complae, 1jB

30 to.695 p-ercent Iopes, very. boul Ider
584T7. _ _

7.7,3 I +0.8%.

i.BdA Bandana;sandy.o1am,0'toi3 percent

_____ [slopes; occasionally'4looded

BmA Biltmorew9and,'0xto 3.percent slopes,.
f requently :fldoded.. .

BtDf JBuladean.Chesitnt complex:; ,15',to <30

I percent slopes, ston'yri

Buladean'.Chesthut 'cmplex. 30 to 50.

percentslopes, stony

:BtF BuladeanýChesthut complex ,50:to 9.5

jpercent~sldoes,sýtbny:
OcD Cashiers fine sandy 1l4m;-15 to:30

percent slopessto6ny

IB

IL4

B

13-

i6k 0.7%

,148.O0 1.5%

41T17.9 4:3%

29.1 , 0.3%

B

CcE
Cashi6er!s-ne 'sandy loam, :30 to50

percenlt slopesý'stony

Cashiers fine san'dyloiam. 50tio,95

B

142.11'

163:11

1.5%

0:3%,.,percen:tsl+opgs stoniy-

CeD Chandler-Micaviilecomnplhx;'13 +to,30 - 32.6

.iOefc~nt-slopes; stony.

-CeE thandler-Mlo+vller+nplex; 0 t6;50 
49 2:

rperceq@ 6o, stony

USDA NatUraiResources- Conse Vatloh Service
.Wb Soil SUrv'eyE121

'National Cooperative',SoilSurvey•

1/2212009
'Page.4 of 6
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 6

-NolIch6Ucky Sample,5

S,- nn.il G rouO•-MitChle~l.... County,, North Caroiila-,-andYanýceyCounty,

NorthCarolinla

stin

t tscyo , 3i6-6] ...... .1
LMap u ni M-

CeF* Ch~fidler-MiCaville.comnjlexS to9 78039

CnC Clifton clay IaM; 8o 15 percentslopesi B 44.31 0.15%

jCnD2 Cliftonclay yoam,15 to.30percent 

1:4.

slopes, eroded 0__-%i

.ncEift€t6hlay;loam,,
3 0 to 50•Veainlt B 89.0.

slopes eroded
)xellwod.'Rdd le x to 3 -A 343 0:4%

. percent sl6•eS• :si0nally floodej -........

tDrB Dillard clayloan 2to 8 percent.slopes.

ra fl y flýoded ' ... 
.8 e4%t - -

I.EaC2 j.Evard-COWee complex,;
8 to15 percent B-

" ___- sIopes, brod•d . .. 42-

j•Ec. .tEvard-Owq6 qc° mpWn x, 15,to 30,percent..

slopes;:stonY___ 
_____

1,50 489.0

JFe-2 FannindSaldw y:Ylam, - r o 15.peront .
26.8

-------ý.-----------_- 

"55

IeD2 O.Faninesandy 
.cy 

.lo m2n 5 to30percef B "6.%

sld~pes. eroded! 
. .. .... ... . ..._-__/

ýeQý ý F iw andy clay Ipa t9im o50 percent.B

FeE2'~ 
~ 

slo es erede 
_n 

6 98 
0

HuC Huntdtale 30 ply1am8 to 15 percent B 4:6si~pes, eroded: .. .. ._ --- .-.. ... ... - - . .. ..

____ ,-s1or~

HuD HUntdaledclaY loam, 15nt6 30.percent s o 
76.7

,slopes, stony -

luE Huntdilcl day loam, 30 to 50 per .ct B t607.4

uH slo acoercernt B10.2%
Pud IPorters-Uneacomilex. 1,ttO0 percentp

slopes stony.
EIPorters-unakacomn lex.-,30tddpercent., 

8%|-" •..

PwF P1orters5. es' aIc.plex8 50 tO195p 
17T

____ ¶ slopes, rockY I ___ 1w___

.Rosma l fine sandy loaim, O~tO:3 perpent -..

,RoA CRos asn!aj -' 01 et A'
slopes;, occaslnally fl•odýd.

§AB OOaurooksandy loaM,' toý8 pdr~bnt BI T47.4slopr ---.. .
I"%2 d... B• 

r "

"Saunopoksandy, loam. 8'to 15 pecert' 16. 1

SdD SaunooklThunder chomplex 151to630' B 198:9. 2 1%

I 'jercent slopes, stopny, 
0

-TSB Thu•der-Siaunook complex, 2 to 8 B2

percent sl-pes-- veryb ..... .

TsC ThunderSfau l9k cA mlexpl to°5 'B' 50 B0.5%
•.T t perc~~ents t•o e•vP•5ley ' 

-- ....-

1"/22/2009

'USDA, turalResources WebSbilS~fVey 2P1

Conservation Service. iNational CodpfrativeSOII Survey.
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CDQ00002008005 2 API and Rain Runoff Relationship for TN River Watershed Attachment 6

Hydrologic Soil Group-Mitchell County, North Car6iinaý and Yancey County,.

North Carolina

Noli-chucky Sample5

Maproungtcsymbolr•op iri'.. .M .. U'MIt -Yafi•n y"C ourity,,.NbrthtCarola• l

TsD Thunder-Saunookcormplex; 15to3% B

percent slopes, very4bouldbry

TsE ThDunder-Sau nook complex, 30'to650, 1B

percent slopesE very bouldery .

TuC Toecane-Tusquitee complex, 8 to ,15, A

percent•slopesj boUld ry __...._

lwD Toecane-Tusquitee complex; 15.to 30 A

ýw6 ~ ~per~eht~siopes; ,ver~y ,boulderyI

TwE ýToecane-T, usquitee complex,;39 to:50 IA'

.percentslopbesverybouldery

Ud Udorthents; 0oanmy, stony B

ýUrF Un'aka;Rock ,outcr~op complex. 50 to W5B

percent slopes, very bouldery

UsC Unison1o0am, 8to 15percent slopes { B.

UsD [_Unison loam, 15.6 30percent siopes B

w S toa Water SurveyArea

SubtotalIs for S611 SurveyArea

36331 318%

309;6 121/

63.4 O|i7%

.77.2 '0. 8%O

- ~ 1.2%i

42.56.%K- 2.21 __ 0.36/.j
75.21

;8,667ý3 " .

9,624C21 4_ .1 00%)

I

I Totals for Areaof Interest

Rating Options

Agg~rgatioh Method: Dominant.b-ndition

Componeht. Percent Cutoffi ,Nbne Specified

Tie-break Rule: Lowper

USDA Natural Resources
-M Cbnservatl6n Service-

W&e Soil:Survey 2.1
N ational Cboperative Soil Survey;

1/2212009
Page 60f:66
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group--Tazewell County, Virginia
(Norris Sample 1)

*0

37" 9'45"

37" 5' 47'

37.9'47"

37" 5' 49"

. N
Ip S=W1e: 1:52.O00 if pdrted on A size (8.5" x 11") mheeL

-Mtews
to

0 500 1,000

0 2,500

2,000 3.000
Feet

5,000 10,000 15.000

US• Natural Resources-Conservation Sernice
Web Soil Survey 2.1

National Cooperative Soil Survey

Page 2 of 33

12122/2008
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Tazewell County, Virginia
(Norris Sample 1)

MAP LEGEND

Area of Interest (AOl)
Z- Area of Interest (AO)

Soil1
Soil Ratings
F, A

DC
D

I--

Not rated or not available

Political Features

F--J states
D Counties

* Cities

Water Features
Oceans

Streams and Canals

Transportation
Interstate Highways

S US Routes

- Major Roads

MAP INFORMATION

Map Scale: 1:52,600 if printed on A size (8.5" x 11") sheet

The soil surveys that comprise your AOI were mapped at 1:24.000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: httpJ/websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Tazewell County, Virginia
Survey Area Data: Version 6, Dec 18, 2007

I Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

Page 3 of 33

12/22/2008
Page 2 of 4



CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

HydroiogicSoil Gfoup-Tazewell County, Virginia NbrdsrSample" 1

Hydr ologic SOil Group

Hydroiogic;Soil Group-,summarybyMaplUnit :TazewelJi Countyvirginia

.Map unit s ymbol 'Map unit name 'Rait•s lAcresin'Al Per.nti'f AOl

-lB Allegheny loam, 2 toqpercent slopes- B 111. 0.1%
SD Bland-RockoutcropcomPlex,151o 25 C 112.8 1.2%-

percent slopes

5E BlInd-Rockoutcrop,ý mplex, 25 to,50 C 536.k 5.5%.
percent slopes

6C Bland. sityclay loam; 7to 15 percent. 0 51.4) 0:5%`
slopes,

6D Bland siftyclayi•dpm 15'to 25,percent C 19.44 0.2%i
slopes,

10E Calvin-channery slItrloam, 351055 C 51.3 0.5%
.,percent slopes,.very stony

110 Carbo.silt loam.7 to 15 percent'slopes C 34.6 0:4%;

120 Carbo-RoC6k outcrop c6mplekx, 7 to25 b 255;0 2.6%
percent. slopes

ý12E Carbo-Rock:outcrop complex, 25o165 C 9§62.4
percentislopes __

13E' Carbo-Rocdkoutcrdp tnp1?,leXpkarsti 7to, CG 300.6 3.1%
65 percent:slope s

.16E ChIswell-Litz,complex,:25to 35,percent D 16.2? .2%',

slopes
l6F :ChtSWell-Litz' c0nplex; 35-ta 60 percent- D ... 62.9. •06%

18B 3ralgsvilleverygfaveltysandyloanri 0 to B 44.5 0.5OW
5 percent sl6pes, frequently flooded

20C0 Frederick sit loam, 7Tto,5 percent B .5.1 '0.1%
slopes•

20D Frbedrbk silt 1lam. 15 to 25:percent B 47.0 0.5%.
sloPes-

20)E: " Frederick silt loam, 25;to J5'percent' B' 15:2 .02%

slopes.

21B1 :Frededrck-gravelly sllt l0 am ,-2 toý,7ý B 5447 0.6%0

penrqent slopes
F21 Frederick gravelly sitq 16am; -;7 t61 5 B .143.6, 1.5%;I

percent slopes.

21D' Fted~rick gravellysilt loam,, 15 to 25; B 567.5. 5.8%W
percenht sloIpe s

21E, Frederickgfavelly silt loam, 25 to1635 B 1,138.8 11:6%
percent slopes

21F Frederick gravelly silt loam.-,351to 60 211.4
peircnt~slopes __________

220 Frederick silt loa.i; kar~t, -7t ,15ýperýent B 95.1 1:0%
slopes_

SuS=•A Nbtural;Rbsources
Conservation Service

WebSbilSurvey2.1l
National CboperativeýSoiVSuvedy

1212212008
Page 3f 4
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hl,-dro~b~gic Soil Group--Taze~we!llCounty, Virginia lorris Sample 1

"yd~rogicSoIi G ro0ulp-•'ummarY by Map ,Udilt- TazoW6ell ountyi'Vlr Inla,

Map unit-symbol 'Map unit nameG- Rating- .Acresini•J 0Rercent f:A1Ol

22D Frederick silt loam, karst, 15:to.25 B -3291 13A%
ýperc.nt slo pes.

26B Groseciose :siltIoam;2 to 7 percent C 172 '0.2%
slopes

26E Groseclbsesllt loarm, 151625 pe'rcent C 0.0
slopes'

276' 'Guernseyvillt loam,2 toI7percehi slopes C 46.6 10.5%

32A Melvin siltloam;0to 2;percent slopes, b 57.3 0.6%
frequently flooded

34C Murdrillsilltiarn.,-7tc15p percent slbpes, B. 8 24.99 ,:30k

35A Newark-Llndside mhipl•6x0t63 pertenti .C 291,3 3.0%
slopes, occasionally f0looded

37C Oriskanygravelly,'fine sandy loam, 7 to, B .279.0 2.9%
150 piercent slopes

37D ýOriskanylgravelly fine sandY!oam; '15 to' B 199.9 2:0%'
.25 p•'cent slopes _

38C OrOsikany gravely.fine sandyi1o0am,•7.to Y 2.8 0.0%
:15,percent:slopesý, very stony

38D.1) Oriskanygraviellytine sandy.lo.m, 15:to B .676:9 6.69%
.35..percenit il6oes, very stony.

38E Oriskanygravelly fine sandy loam,:35.to B '247.8 2.5%
-55perc6nt slopes; extremely stony.

39E, Paddyknob-Rock'oUtcrop complex, 35to A 03., 0U0%,
'80 percent. sles ,extremely stohy,

46C PGopl!mento-Wet.riorelaid &ompli,•x 76to 497.6 5.1%.
15 percent-slopes.

46D Poplimentq-Westmoreland:complex, 15 C -5g0.8
to:25:percentslopesý

50 iUdorthents-Urb•an land'complex: 385.5 319%

51E Wallen-Rock outcrop conplex,,35to.80: B 46:8 0.5/
,percent:slopes, extremely stony

52E Walien channerysandy loam.35 to!65 B I6:6 ',0:2%
perceht slopes, verystonyý

53E' Westmrrelarid-Ppiimento-Barks. BI '635.0 -6.5%.
Scomplex; 25 to 35. percentsisopes

53F Westmqreland-Pop~lmento:Berks C 650.2 6-7%
.complex, 35'to65 percentslopes,

w Water 43:0 O.4%W

totals for A reawof Interest 9,775.7 100I0%

Rating Options

Aggregation Merthod:, Domindt 'Condiiion

.Component.PerceniCuto"ff. None-Specified

Tie-break-Rule: Lower,

USDA Natural Resources
Conservation Service

Web Soil Survey, 2A1
NautonialCoopbrative !Soil'Survey,

'12122/2008,:
Page 4of 4

Page 5 of 33



CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Russell County, Virginia
(Noris Sample 2)

P.
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Russell County, Virginia
(Norris Sample 2)

MAP LEGEND

Area of Interest (AOl)
r Area of Interest (AOI)

Soils
Soil RatingsF71 A

AID
m B

JC/D •

Not rated or not available

Political Features

E-1 States
Counties

* Chies

Water Features

m Oceans

.. Streams and Canals

Transportation
. Interstate Highways

US Routes

- - Major Roads

MAP INFORMATION

Map Scale: 1:54,500 if printed on A size (8.5" x 11") sheet

The soil surveys that comprise your AOl were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL http:/websollsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) fisted below.

Soil Survey Area: Russell County, Virginia
Survey Area Data: Version 5. Dec 18, 2007

LW Natural Resources
Conservation Service

VWb Soil Survey 2.1
National Cooperative Soil Survey

Page 7 of 33

12/22/2008
Page 2 of 5



CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic'SotilGro-up-Russell County, Virginia 'NorrisýSample 2

Hydrologic:Soil Group

HydroIogic:S6ll'Grou p- Summary by MapUnit -- Russell bCunty, Virginia

Map unitsymb01 Mapuu.tit nblm Rating! Acres In AOi Percent of AOl

1 E Berks-Chlswell complex,-35.to,55 C ý522i9 5.3%.
percent slopes

1F Berks-Chlswell complex,:55 to.80 D. . 931iA1 9 .:5% ,

percentislopes'

3C, Berks-,Groseclose complex; 8 to15 C 97:9 1:0%
.1percent slopes

3D Berks-Groseclose complex, 1,6ito035 C 47,0:8 4.8%
percent slopes

4D Berks-Po~limentoniplex, 15 to:35 C .343.6 .3.5%
,percentslpes,

6E Berks-Westmoreland compjex,35to 55 C; 3976' 4:0
percent slopes

6F BerksWestmoreland-complex;55 to-70 C " 600.4 6.1%
percent slopes:,

80 Bland-'Rockoutcrop complex, 8 to925 C 22M9 0:2%,
percent-slopes;.eroded.

8E Bland-Rock outcrop complexj25.tb456) C, 87.5 0.9%
percefit~slopes; eroded

ý12C Carbo-B(6ech Grove.complex,8 ,td 15M C' 131*.5 1:3%
_percent slopes. very,rdckyieý.rded

'12D Carbo-Beech Grovecomplex, 15 to 25 C .48317 4M9%
percent:slopes, very.rocky;:eroded

12E carbo-Beech Grove complex,,25.to 35, 'C 198:3 2,0%
_____ _ prercentrslopes very rocky,:e'r ded

12F Carbo-Beech Grove complex, 35to 65 C, 126.6 113%
percent slopes veryirocky,,eroded

14D CGrbo-Rock outcropgcomplek,'8 t0o25, :C 5525; 5:.6
pdrceri slopes, eroded

14E Ca'rbo-Rock-outcropcompleX,!25'to 65 C '998.3. 10:2%

percent slopes, eroded'

105D 'Carbo-,Rock outcrop complex ,karst, 8to, C' 37.7 0.4%
35 percent slbpes, eroded

-17A Chogrini.loami 010 3p6-rcent slop6e; B. 71.6 01%

.18 Dumps, mine-Urban lhnd compex- 2.2 0.0%

419C Frederick silt ioamS ,to '15 percent Ba 125:68
sldpes, eroded

19D Frederck1silt loam, 15 t•o 5 percent' 1B. 165&3 1.7%
slopes, eroded`

19E FrederIck siltloam: 25 to035 percent, :B 47.7ý 0:5%
slopes.;ero'led

'19F Frederick'silt'l dam :35'tM 6oercenit B. 3 22.9 0:2%
slopes,. eioded

UD 'NaturalResources
Conservatlon Service

Web.SoilSurvey'21'.
National. C-operalive'Soil:Survey-

12Y2212008
'Page!3 of 5

Page 8 of 33



CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil.Gioup-Russell.County. Virginia Norris;Samp!e,2-

Hydrologic.Soil Grb6u6R-Summary:by Map Unit-Russeil Co'unty, VirInla,
'a uit" -y6bol Map unit name iRatln~ P~ek iO

20C Frederick sili Ioam; karst, 8 to 15 per~ent B 52M6 .;5%
slopes,.erod6.dl

20D Frederick siltfloam karst, 15:to,25 B .29.4, 0.3%,
percent-slopes;.eroded

:21C; Frederlck g§rvelly silt. lam; 8.toA5 B 67,91 0.7%/
'percent slopes, erýed`

-21D, Frederick gravelly'silt.l[am, 154t 25. B 106.0s 1.1%
percentslopes, eroded

21E Frederick~gravelly siltloam; 254d',35, B 90.5
perctslpserde"d-

21F Frederick gravelly sill loam, M35 to60 B 18.1 0.2%
percent'slopes; eroded,

-27A Grigsby sandy loam, Ot0" 3:percent 94.7 .;0%'
slopes; occ..si~dally:flooded

35C Llyjloarb, 8ýt0.15 percent'slpe• IB 27.9, 0.30%

35D Uily;loami15 to 35:percent slopes B 9.7

36A .Lobdeli-Orrvilie complex-,-Qto: 3ýpercent: B 94.3 1 .0%1
slopes; 6cca sio'n"lly flId -

4:1A 'OQg!es very;stony.loanm,ýO to 3.0ercent B 29.8 0.3%
'slopes, .occasionally flooded"

43 P its;.quarry :3.7 0.0%

440C Pdplimrehto6-We.stmrelan'd0omplex, 8 toC , 80.6 0:8%
1,'cri~it slopes:

'46F Rock-OU tcrop-Beech Grove-B'enthok. 0 :206.7 2.,1%
complex, 55:to:100;Percent slopes

,extremelybouldery

54F :Udorthents-Urban'lrfdopl; 0 8;tb,80 '193.6 .2.0%
percents•sipes

57C VWatahala gravelly.silt loam;, 8to15 B, 51, 1 1.5%
percent slopes

57D. Watahala; graviellylsillt 1am;, 15,&25 B '4456. . 4.5%
,Percehfit16pbs•

57,E. Wactahala gravelly siltloaain254t0,35 :B 498.5 %5.1%
,percent slopes

57F Wataliala gravelly silt loam:. 35tO55 Ba 1574.11 5.8%
ýpercentsslopes

58M Watahala gravelly silt Blam, 15,t0"25 B' 45.2 ý0;5%,
percentslopes, extre!rkely-,stony

58E Watahala gravellysilt-loam;:2510o,35ý B 69.1 .7%
,percentslopes,exlremely stony

61a .W'0ick-Marbie.silt ibarns.;3 318percent B 93-:2 0.9%
- slopels

61y0 .Wyick-Marbi'silt ioams, 6B615 lpercent B: :300M1 .3.1%
slopes.

Water :111:6 1.1%

Totals for Area of .lnterest 9;832:4 '100.0%.

Natura!-Resources
Conservation.,Servce

Web'Sdil S'urVeý2.1
_:Natia•al cooperative'SoilSOrVey

12122/2008,
Page 4 of:5
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologlc.SollGroup-RussellCounty. Virginia! Norris Sample;2

Rating Optiqns

A~gregati6h Method! DominantCohditibn

ComponentAPercent.Cutoff. NonelSpecified'

Tie-break .Rule:, Lowei"

USDA Natural Resources
MM Conservation Service

Web Soil Survey 2.1
National CgooperativeSoll Survey

12Y22/2008
Page5 ofU5
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Jefferson National Forest Virginia, Southern Part; and Scott County, Virginia
(Norris Sample 3)
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Jefferson National Forest. Virginia, Southern Part; and Scott County, Virginia
(Norris Sample 3)

MAP LEGEND MAP INFORMATION

Area of Interest (AO)

LI 'Area of Interest (A01)

Soils
Soil RatingsSA

EAID

LB/D

1C D

Not rated or not available

Political Features
---] States

Counties

* Cities

Water Features
M oceans

- Streams and Canals

Transportation

. Interstate Highways

US Routes

Major Roads

Map Scale: 1:52,500 if printed on A size (8.5" x 11") sheet

The soil surveys that comprise your AOl were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL http//websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Jefferson National Forest, Virginia, Southern
Part
Survey Area Data: Not available

Soil Survey Area: Scott County, Virginia
Survey Area Data: Version 7, Dec 18, 2007

Your area of interest (AOl) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

Page 12 of 33

12/22/2008
Page 2 of 5



CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydr6oog1c Soil Group--Jefferson National'Forbst, Vir'ginia• Sbuthbein Pbat; ahd
iScott County; Virgihla

Norris Sample',3

Hydrologic Soil Group

Hydidloglc'Soi0 Group-- Summaryrby Map,Unlt -Scott County,Vlirglnla:

Map:unrt symbol' -Map unitname-,ae: Ratirg Akresin-AOl Pkriedtof.AOl

:3F Berks-Chiswell'complex,. 55 to80 D 4.8. 0.1%
percent~slopes

6E Berks-Westm'orelaid complex; 35to:55 C 195.3, 2:2%
percent slopes

6F Berks-Westmoreland complexý.55 to 70 C 375;5 4.2%
percent~slopes

*8Cc Carbo.;Beech Grove complex, 8to 15 C 12.1 0.1°,i
perbent slopes, very r6k4, -eroded

8D Carbo-Beech GiovelcompleX; 15 to25 C 81.7 0.9%.
:perqe.nt.sl6pfesvery, rockýy,-eroded

8E. Cafbo4Beech' Grovecomplex; 25:to,35: 'C 32:2. 04%X.
percent.slopesvwery rockýy; eroded

8F Caibo-BeechiGrove complex, 35' to 60: 'C 284.2 3.2%.
percent slop@;;vyery.roýky,eroded:

9E. Carb0-Fredericktcomplex, 25'to 35 C 12.6 .0.1%
percent slopes, veryjrocky,,eroded

10D Car,15Frede riCk.,-dcfi'pexi karst,.I 5 to 25ý C 43.2; .5%
pertcentjslopes, very r0cky,,erode'e

1i1D Carbo-Rock;outcrop•complex, 8to0!2S ýC 1475' 17%
percent slopes,.eroded

11F .Carbo-Rock outcrop complex, 25;to:65 C 9,6.2j .10.. 6%
pefcents solapsvero de I d

12D Carb~o-Rock.btcrpqo comple(; kIrs, 8B1' C 105.7- 1.2%'
35 percent slopes.,eroded:

13A Chagrin loam, Oto'3 percent slopes,, B 80.0 0.9%

oc~casl6nally flooded.
I14C qlaiIJ'ornewiltloamjp8.t6 15,pecdnt, B 404 0.5%/

slopes;!edred .

"14D Claibome sltloam, i5;to25 percent B 176:6 2.0%
slpes6, eroded'

14E Clalborne sAltl.6arn 25 to'35ipercent' B 314.3ý 3.5o/%
slopes; eroded

14F Claiborne:siltloam3 5;t°ý65§ percent. B ý289.9 3.2%W

slopes, erloded&

1SA Ebbing! oam.f0to 3 percent:slopes ra riy C. 10.6 0.1%
flodded

16C Fredeik grAvelly siltlbam ,8ýto..15. B 98.5 1
percent slopes,,.eroded

16D Frederick gravell y silt Ioam,,15to 25 B 15440 6710/
percentslopes, eroded

17C, Frederick gravelly silt ibarfi,.ý'arst 8 to'15 B .46;1 0.5%
perce.nt slopes.,erode.d I

USDA Natural Resources
"' .ConservatlonServlce

iWeb Soil.Survey 2.1
National Cooperative Soil'Survey

'12122J2008
Page:3,of,5:

Page 13 of 33



CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydral6glc Soil Group-Jefferson.Natibn-al Forest; Virginia,;SuthernPait;.and
Scott CountyrVirginia

Norris Sample 3.

Hydrol6glcSoll.Group- Summary'by Map Unit.-.Scott outy,VIrglnia

Map~m t'ilsmo ;apult namie Ratn A ýs~iAOl 7erdentf AOl

417D Frederick'gravelly silt loam, karst, S1t5- B 195.2 2`2%
25 percent slopes;. eroded

1iC Frederick•Carbocomplex; karst; 8io,15 B 138.8 1.6%.
percentslop•es ,Very, r6 ky 'ei'oddd

20D Gilpin silt loam., 15 to'35,percent slopeg: "C' 7.2: 0:1%

21E Gilpin-Shelbcta silt'loams,,35$tos55 C 497T1M 5;6%
percent slopes, very stbny.

21F Gilpin-Sheloctalsiltloams,"55 tol70 C, 186.3 2.1%
piicet I Iopes, r&ok-

22A GladehIll'sanrdyiloam.0-6 3percent pB - 36:80 0.4%
Slopes. ccasionally~flooiled

23D Groseclose•Carbo siy clay Ioams; 15to C 14.7" 0.2%
25 percent slopes, severely eroded

25A Holly lam, 01t,63 I'6rent'slooes, D 50.0. 0;6%

26E, Kaymine very channery~silitloam,-8tio 45 C 28.4b 013%
percent slopes, very stony

27C, Lily loamt,8 loI per -ct slopp eso B 56:2 0.6%

270 Lily loam, -I 5to 35per'centlbjpes B 45.2 0.5%

27E Lily'loam,,35•o•55 percentslopes, very ýB 36.7 0.4%I
stony

28A Lobdell'Onrville complex;-0,;t,.3per-cent B :53.6 0.6,
Mopiesk occasiinallY;.fo0oded,

310 Nicelytowi slft loam, 8.8t.15.percent C 42 81 0.5%0
slopesl

.32.A, Ogles very. stonyloam; o4to3 percent B 128.7 1.4%
slopes. ccasion'•ly f. odd

33D ppEquon-Beeclh Grove, comliex,8 to 25 'C 14.6 .2%
percent slopes, rocky, severely eroded

34B, ,Oriskanyvery cobly fine'sandy. loam; 3 B5 93;8 11
it.08,percentSi,0pes;'very stony,

34C,' Oriskany very co0bbly'linfe sandy;loam. 8 iB 16.5 0.2%
tolS gpercent-s-lo'Pe.es..extrem6ly 'iton

34b Oriskanyvery cobbty.fine sandy loam, 15 B 40.7 0.5%
-to 35:percent:slopes, extremely stony,

.34E Oriskany very cobb•l fine sandy dam-35 B, 216.4' '2A%

'to.55'percent slopes; extremelystony.,_

35E; Orisk~any~verystony.:flne sandy• oam,25 B 8.3 0.1%/o

toW55 percent slopes;- rub6ly

37F Ramsey-Rock outcrop comp.ex;35 to 70 D .377.7 4.2%
~ercent ~lbpes _

38F 'Rock~lutcrdodp'Bech ,Grove-Bentholeý 0 349 '0.4%
" comPlexex'tremely boulderyi.

390 Shottower-loam; 8,to15,percent'slopes B1 3.0 6;0%;

40C- Tumblngiboam 81to 15,peirce'ntslopes B 66A :0.7%

401D)t Tumblihglbam, 150 ý35,perOent slopes B 20:5 0.2%

C.nvNaturalReo6urve•-Conserviation ServIce .WebSoil StjryeyV2:.1I
National Cciopeative.SoilSirvei

1212212008'
Page 4 f'55
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic So1l Group-Jefferson National FOrest;,Virglhia, Southern'Pait;ah-d
:Scott County, Virginia

Norris Sample;3

Hydrologic s01oiGroup--ý,'Summary'by Map Unit -'Scott CountY; Virginia

Map ,.nit sýffib01 Map unit namre Rating Acresin AoI :pewcehtný4fOi

40E ThmblingI oam.35 to 45 percent slopes; B. .35:6, 0.4%
very stony

42E Wallen gravellyloam,35 to 55 percent' B 365.1. .4.1%
.slopes, .very stony

43c Watahala'gravelly silt: loam, 'to 15 B 21.3 0;2%
per'cent-slopes

43D WatahalagravellysiItloam,15.to425 6 85.0 1.0%
per&cent slopes.

4.3E Watah5ala gravelly silt lam, 25Ato35 B 704.1
percefitslopes

A43F WataPhala gvel!ysilt loam, 3516 55 B .249.5 218%
percent slopes,

'44E Watahala-Opequon gravelly-silt oarns, B :50.6 ý0.6%
25t6:35 percnt~siOpes, rdcky.

44FA Watahla'-aOpequon:gravelly giltboams, B '135:8 .1.5%
35to0 55percent .slo0Ps; rocky,

45C Watahala-Opequon gravelly siltloams,. B 9.3 0.1%'
karst, 8,to'15 percent slopesjro'cky

0 Wataala1Opequbn gravelly silt 10amn, B 104;9: 1.2%
k~arst5 1-td.•25 percentes10pes, "rocl~y

T470 'yrick-Marbie silt loares 8 to'15,percen[, B 80.8 .0.9%

slopes'

Subtotals for SdllSurvey Area 8,093.9. 90.7%

Totals~for.Areaof Inteoest I8,92.3 100;0%

Rating Options

AggregationMe.thod: Dominant Condition

ComponentVPercent Cutoff. NoneSpecified

Tie-breakRule:. •Lower.

USDA Natural Resources
i onservatlonhServlce

IWeb Sbil Survey 2.1
Nati0•al'ca6perbtlyevS.lSurvey

12122/2008
Page 5.of5
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group--Hawkins and Hancock Counties, Tennessee
(Norris Sample 4)
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Hawkins and Hancock Counties, Tennessee
(Norrs Sample 4)

MAP LEGEND

Area of interest (AOI)
Z Area of Interest (AOI)

Soil Ratings
mA

-D

Not rated or not available

Political Features
I--I states

-- Countes

* Cities

Water Features
a Oceans

Streams and Canals

Transportation
Interstate Highways

S US Routes

Major Roads

MAP INFORMATION

Map Scale: 1:53,400 if printed on A size (8.5" x 11") sheeL

The soil surveys that comprise your AOl were mapped at 1:15,840.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http:/Awebsoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Hawkins and Hancock Counties, Tennessee
Survey Area Data: Version 5, Sep 28,2007

V Natural Resources
Conservation Service

Web Soi Survey 2.1
National Cooperative Soil Survey

Page 17 of 33
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Hawkins:andHancock;Counties,,Tennesseee Norris SampleA4

Hydrologic Soil Group

"Hydrologic SbIrGro.-:'Su marby Mapkt ` -. Hawkins anWdHanc bck,6qu§itIesTen~nessee

Map.unit symbol ' M6pUnitname 'Ratting Ac res;n!, Abi PercenitofAOlU

AnC ALLEN LOAM; 5 TO 12RPERCENT B 51.2 '0:5%
SLOPES

AnD ALLENLOAM, 12 TO 20 PERCENT' 'B 21`0' 0.2%k
SLOPES

AnE ALLEN LOAM, 20TO 35,PERCENT B 24-5 0.2%
SLOPES

B0F BOULDIN COBBLY LOAM .20TO 60 B 104.5 1;1%,
PERCENT'SLOPES

CaE CALVIN SILT, LOAM, 15 TO 35 PERCENT. C, 14.3 '0.1%I
SLOPES

CaF CALVIN SILT LOAM, 35'TO60 PERCENT C 169.3 13%
SLOPES

CeC CLAIBORNE SILT LOAM. 5ýT6 1'2. B 510 .0.%
PERCENT SLOPES.

CeD CLAIBORNE SILT LOAM; 127TO25 B 183:3 1.9%
PERCENT SLOPES"

CeE CAiaBONEbSILT LOAM, 25 T6 40 1B 580.3 5.0%'
PERCENT.SLOPES

CfE3. CLAIBORNE;SOILS, 15.TO 35 PERCENT B 2,:0 -0:00%/
SLOPES,.SEVERELYERODED

CkO CL _KSVILLECHERT.Y SILT, LOAM, 5 '-6 370.4. .38%"
TO:20,PERCENT SLOPES,

CkE CLARKSVILLE'CHERT:' SILT LOAM, 20 B '5,14:8 5.2%,
TO 40'PERCENT SILOPES

C6C CLOUDLAND7LOAM, 5 TO •12 PERCENT C 2:9, 0.0%'
SLOPES' (MNONGAHELA)

CyD CY'NTHIANA FLAGGY;SILTY CLAY D 24.0 ;02%
LOAM, 5,TO 20.PERCENT:SLOPESý

CYE CYNTHIANA FLAGGY SILTY CLAY D 6.1 .0. 6
LEAM, 20 TO50 PERCENT:S.OPES

'DeC DEWEY SILTLOAM, 5 TO,12;PERCENT B 79.2 0:8/"
SLOPES

DeD DEWEY'SILT LOAMK 121TO*20.PERCENT B 60:3 0.:6%0
SLOPES

DnE DUNMORE SILT LOAM, 20 TO 35 B 3:0' 0U0%
PERCENT.SLOPES

Du DUNNING SIL-TYCLAY LOAM D '515 - JW

Em. EMORY SILT'LOAM B 18J3 0.2%

EC ETOWAH SILT LOA•M, 5TO:12,PERCENT, B 27.3 :0.3%
SLOPES

,FnC FULLEIRTON CHERTKYSILT LOAM, 57TO. B 3667-3 .37%_
'12 PERCENT SLOPES

USD NaturaliResources
Conservation Service.

Web Soil'Surveyi,2.1
'National Cooperative;Soil'Suryey'

12/22/2008'
Page 3'of•5
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologlc Soil Group-:Hawkins'andNa ncock Counties, Tennessee Noris,Sample.4

H1ydrologic Soil Group 1Simma ry;by.MafrUit - Hawklnis'andHancockoCbuntes Tennesheei

Map;inlt symbol _:plt nam'e, Rating. Acresdin A61l Peircent:of-Aol

FnD -FULLERTONCHERTY SILT LOAM'12,TO" B 495.7 5.0%
•20.PkRCENNT' SLOPES. .

FnE FULLERTONCNHERTYSILT LOAM, 20'TO B 449.8 4.6%
35 PERCENTSLOPES

Gr GREENDALE SILT LOAM B 3310 0.3%

Ha HAMBLEN-SILTLOAM C 160.8 1.6%

HeD HARTSELLS'LOAM 12'TO202PERCENT B 126:3 1.3%
SLOPES

HhC HAV'ET ERLOAM, 37T0 12 PERCENT B 117.4. 1.2%
,SLOPES

HhD HAYTER LOAM. 12TCT 20'PERCENT B '27812 2.8%
SLOPES

HhE 'HAYTER4 LOAM; 20TO35VPERCENT B 213.:0 2.2%/o'
SLOPES

HkD HAYTER:COBBLYLOAM 10'TO20' B1 '57-1 .0:6%'
PERCENT SLOPES

IHkE HAYTER COBBLY.LOAM,20,TQ'35 B 39.2 0A4%
PERCENT:SLOPES

'HkF HAYTER COBBL.Y LOAM, 35,TO'55' B .329.4W 3.4%
PERCENT SLOPES

'JeD JEFFERSON COAM '12.TO20 PERCENT ;B 6.0 0.1%,
SLOPES

JfC JEFFERSON COBBLY LOAM; 5 TO 12 B 25.
PERCENT.SLOPES

Jif JEFFERSON COBBLY LOAM ,12.TO 20 B 41.7 .0.4%
PERCENT SLOPES

JfE: JEFFERSON COBBLYýLOAM,. 20 TO,35 B 183A, 1.9%
PERCENT'SLOPES

LiE LITZýSHALY SILT LOAMK'20 TOM35, PC. 12.6 -OA%
PERCENT SLOPES(SPIL).

LzE3' LITZ SHALY *SILT LOAM, 20 TO!35 C 271'T .0.3%
PERCENT:SLOPES,ýSEVERELY
ERODED'(SIL)

LIF LITZ SHALY SILT LOAM ;35.TO 60 C '306031
PERCENT SLOPES:(SIL)

MeB MINVALE,.SILT LOAMK 2 TO.5'PERCENT B 10.0 10.1%

SLOPES,

MeOC MINVALE SILTLOA '5'TO'12APERCENT B 245A1 2.5%
SLOPES,

MeD MINVALE SILT LOAM, -12 TO 20 B 741i2' ,8%
PERCENT'SLOPES

MnD MONTEVALLOSHALY:SILT:LOAM,8 TO D 2;6; .0.0%
25-PERCENT-SLOPES

MnE MONTEVALLOSSHALY.SILT-LOAM 25TO D '3318 0.3%
50,PERCENT SLOPES.T

NeC NELLA OBBLY.LOAM, 5 T12 . B 8.5' 01%
PERCENT SLOPES

USDA Natural'Resources
Conservation Service

Web Soil Survey 2.1
Nallonal'C0operat!ve'SoilSurvey

12122/2008'
Page .4.df 5'.
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Hawkins and Hancock Counties, Tennessee Norris:Sample 4

Hydrologic Soil Gro~ip--uS ~ar'by Ma•;Unt --.HawklnS'Snd Hancock'Countris, Teirnessee

,Mapunit symbol :Mapurint name Rating Acres16,A'6Al Percentiof AOi

NeD NELLACOBBLY.LOAM, .12 TO 20 B '152.3 1.5%
PERCENT:SLOPES

NeE NELLA COBBLY LOAM' 20TO 45 B 251;8 Z6%
PERCENT SLOPES

RtE ROCK ouTCRoP-'•LBOTTC OM-PLEX, b 1:030.7 10.5%,

10 TO 40 PERCENT SLOPES

Sa SENSABAUGH GRAVELLY LOAM' B 99!7 1.0%61

Se SEQUATCHIELOAM B 3.1 0;0%:

,SkC2 SEQUOIA SILT LOAM, 3 TO 12 PERCLNT' C 131 0;1%
SLOPES, ERODED_ _ _

SkD2 SEQUOIASILT; LOAM., 12'T 20 C 9;5 '0.1%
PERCENT'SLOPES.ERODEDO

'Sn SEWANEEWLOAM B 18.2' 0.2%

SoC SHOUNSS ILT.LOAM;.3"TO 12'PERCENT BI 7.3 0.1%1'
SLOPES

SoD SHOUNSSILTLOAM, 12,TO25 B 24.2 M02%

PERCENT SLOPES

Ss' STASE ,SILTLoAM' 'B' 350-0 '3.6%

St STATLER SILT LOAM B 4.6 0:0%.

Su SULLIVANLOAM B' 296'6 0.3%

TbC2 TALBOTT SILT LOAM, 5 TO12PERCENT. C' '61.1 0.6%
SLOPES,'ER01DED: _ __

tbO2' fALB0TT:SiLT LOAM;42 TO 25' C. ,27:0: 0.3%/
,PERCENT SLOPES, ERODED

TrD TALBOTT-ROCKOUTCROPCOMPLEX, C 187.0 -9%.
57T 20 PERCENT. SLOPES

TrE TALBOTT-ROCKOUTCROP.COM PLEX, C 859.8 8.8%,
20 TO,5OPERCENT SLOPES1"

W WATER 157.2; 1.,6%

WaF WALLEN'GRAVELLYýLOAM, 25TQ06 B 355.7 3&6%
PERCENT SLOPES

WeF WALLEN-RbCkOUTCROP CQMPLEX; B, 2m9.4 2.5%'
.25 :TO 60:PERCENT SLOPES

Totals for Area of Interest :9,826.4 10010%

Rating Options.

Aggregation Method!. Dominant Condition

ComponefitPercefit.iCtitoff" None Sp&6ified

Tie-break;RUle:. .Lower

2Q Natural Resources
Conservation Service

' ,eb1S1'oiSurvey 2,1.1
NalionaliCooperative SoliSurvey

12?2J2008
Page 5,of:5
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group--Union County, Tennessee
(Norris Sample 5)
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USM Natural Resot~ces- oniservation Service
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Union County, Tennessee
(Norris Sample 5)

MAP LEGEND

Area of Interest (A01)
[ Area of Interest (AO)

Soft
Soil RatingsSA

Ill D

Not rated or not available

Political Features
M- states
m Counties

0 Cities

Water Features

m Oceans

. Streams and Canals

Transportation
v Interstate Highways

. US Routes

Major Roads

MAP INFORMATION

Map Scale: 1:52,500 if printed on A size (8.5' x 11") sheet.

The soil surveys that comprise your AOl were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL http:/websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Union County, Tennessee
Survey Area Data: Version 4, Aug 29, 2007

L Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

Page 22 of 33
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

HydrOlbglcS61 GropUn•on CoUnfty, Tennessee .NorrisSample'5

HydrolOgiC Soil Group

Hydrolo gc.Soi Gro up--Summary by, Map'UnIt -'Unlon County;, Tennessee

ýpultyrbp nmeRating. '4ciaeIfiAOI !Pdr~eeh'U

- ALLUVIALS(OILS,, UNDIFFERENTIATED. Cý 42.7 '0.4%
,(LINDSIDE);

BtI BOLTON!SILT LOAM, HiLLY-PHASE B 0290 03%,

Bto BOLTON SILT LOAM; ROLLING PHASE B 11.6 0.1%

Btz BOLTON.SILT LOAM STEEP-PHASE B 24:5 ,03%

Cao CLARKSVILLE LbAm,(CR-L), RbLLING;PHASE"f, 6.5 0.1%

Cbp COLBERT*SILT L6AM, ROLLIN-GDEE'PIPHASE 0 49.8 '0.5%
Cc6. CLARKSVILLE'CHERTY:SILTLOAM HILY B' 1,408i ':14.4%

PHASE

cco CLARKSVILLE"CHERTY SILT'LQAM, ROLLING5 B; 5561.,5 5.7%
PHASE

Ccz CLARKSVILLE CHERTY SILT LOAMSTEEP ,1B3 2-,773:5 28:4%
PHASE'

CnI CLAIBORNE SILT LOAM, HILLY PHASE B 66.94 0.7,9/6

Cno CLAIBORNE SILT LOAM ROLLING&PHASE B 15.9 0:2%4

Cnz CLAIBORNE SILT LOAM .STEEP PHASE B 72.7 0.7%

Cn' CAYLOR (ETOWAHI)SILT.LOAM. B' 12.0 0.1%
UNDULATING PHASE

Cro CAYLOR'(ETOWAH) SILTOAM, ROLLING B: '90:6 0:9%
';PHASE;"

cte COLBERT'ISILTY CLAY:LOAM; ERODED D, .25.9: 0:3%
ROLLING!PHASE

Dsn DEWEY'SILT'FLOAM UNDULATING PHASE B, 58 0.1%

Dwe, DEWEY SILTY CLAY LOAM; ERODED B 49;9 0i5%
ROLLINGPHASE

Dwf DEWEY'SILTY CLAY LOAM, ERODEDSTEEP B, 2.7 o0:0%
'PHA SE."

Dwt DEWEY SILTY CLAY,.LOAM, ERODED HILLY' B, 421.7 0.4%-,
PHASE.

Fcl FULLERTON. CHERTY SILT LOAM; HILLY B' 809.1. .8.3%
PHASE.

Fco FUL.LERTON CHERTY SILT LOAM; RrLQLING, Bý 293.7 :3.0%
PHASE

Fcz FULLERTON CHERTYSiLTffOAM STEEP - B . ' 325.6B 330%
PHASE

FsI FULLERTQN SILT LOAM (CR.SIL),.HILLY B 191.0 .2.0%.

PHASE.

Fso. FULLERTON SILT LOAMK(C RSIL), ,ROLLING B 271:8 2,8%
PHASE

,Fsz FULLERTON-SILT LOAM (CR-SIL)i.STEEP B 3.3 0.0%.
PH ASE'

USDA - Natural Resou0rces
11-M ConserVation ServIce,

Web'Soil;SUrvey2.1
'Na!ýlI, C06prative•SoIlSurvey

12/22/2008
Page 3 OF 4
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soli1Groop-Union County; Tenhessme Norris'Sample'5

HydrologicISoll Group- Summary by MapUnit'l- Union lountyi Ten•iissee

IMap unitsyrmbol Mapunit name Rating Acr res in!AI ercento'AOI

Grn GREENDALE SILT LQAM- UNDULATING B 1171ý 11,2%
PHASE'

,Gro GREENDALE'(ETOWAH),SILT LOAM. ROLLING' B 64.0 0.7%,
PHASE

Ld LIMESTONE:ROCKLAND (ROC-TALBOT71) D 12.6 0.1%,
ROUGH

Lhz LEHEW FINE&SANDY LOAM. STEEFPIPHASE C 114.9- 1.2%

Li' LINDSIDESILT LOAM C 37.A; 0.4%

Lr, LIMESTONEIROCKLAND (ROC-TALBOTr,); D0 316'11 '3.2%
ROLLINGýPHASE

Mfz MUSKiNGUMST0NYFINESANDYLAM (ST- C 71.8: o7%
L), STEEPýPHSE,

Os OOLTEWAH (lINDSIDE)' SILT•LOAM C 0.549 0.%

Pf PHILO FINE SANDY LOAM (SL) B 27.4, '0,3%.

RgM ROUGH GULLIED.LAND, MONTEVALLQOSOIL D 4.6 0.0%
MATERIAL

RgT ROUGH.GULLIEDLANb, TALBOTT-SOIL C 16W8 0.2%.
MATERIAL

RLT ROUGHSTONY LAND, TALBOTT SOIL D 725;0, 7.4%

MATERIAL

Rs ROANESILT LOAM, (CR-SIL) C 98.5, 1.0%

RsF ROUGH STONY LAND .FULLERTON SOIL 1 !80.3 0.8%.

MATERIAL

SsT 'SMOOTH STN,,N•'IAND, TALBOTT.SOIL D 188.5 19%
MATERIAL

Tce TALBOTT SI'LTiY,CLAY LOAM; ERODED C 2111.1 22%
ROLLING PHASE

Tcf TALBOTTSiLTY-CLAYL0AM,ýERODED-STEEP, C- 3417 ,0,4%,
PHASE

Tot TALBOTT SILTY1CLAY LOAM, ERODED HILLY C :52;7- 0.5%

PHASE

Tsh TALBOTT SILTLOAM,. UNDULATINGýPHASE C .248.6: 2.5%,

.W -.W.yATER 108:0 1.1%

Totals for Areaof Interest. 9,7607 100;0%,

Rating Options

Aggregation:Method- Dominant Condition

Componeht Percent Cutoff:' loneSpecified

Tie-o-eak'RUle: Lower

-LI1 NaturalResources
Conservatlon, Sr'lce

Web Soil Survey2.1
National Coo0perati've soil sdrvey

12122/2008
Page4 of4
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Tazewell County, Virginia
(Norris Sample 6)

ro o
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MapScae: 1:49,2001! prWed onAskze(8.5" x 11') sheet.
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Tazewell County, Virginia
(Norris Sample 6)

MAP LEGEND

Area of Interest (AOl)
F7 Area of Interest (AOI)

Soils

Soil Ratings
ME A
* ND

m-B

BID

JC

-•D

Not rated or not available

Political Features

[•] States

El Counties

0 Cities

Water Features

m Oceans

S Streams and Canals

Transportation

4 Rails

- Interstate Highways

US Routes

Major Roads

MAP INFORMATION

Map Scale: 1:49,200 if printed on A size (8.5" x 11') sheet.

The soil surveys that comprise your AOl were mapped at 124,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: httpi/Awebsoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Tazewell County, Virginia
Survey Area Data: Version 7, Jan 21, 2009

I Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

1/23/2009
Page 2 of 5
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologlc Soll Group-Tazeweill County, Virginia Norrids Sample 6;

Hydrologric Sail Group

:Hydrologc S'0`liroz-ýSumuifary bjviMap.Urlt,- IrazeWell'County,~yltgInlaý

MýpuitishylmiboI tf 'Maopunltname', R ' ng: Acresiln API - OeIcentof"Ao

lB Alleghenylbarn, 2:t0 7 percent slopes Bý I 17.1 0 2%M

12D Alticrestfine sandj;l0am 150-2i5 B 4.1 0..0%,
peqr~ents lopes _________ _________

'2E. Alticrest fin :sandyloam, 25 to 40, B: 128,. '1.3%
percent slopes

3C Berks-Weikert complex. 7Tto 15,percent C -' 49.34 0.1%.

3D Berk's-Weikeftcomplex; 15t0o35 perce.nt C' [1222 1.2%

slopes_ __

3E Berks•Weikerl complex,:35 to ýt5percent C 1628.8, 16.4%
S lopes _______

14E Berks÷-Gilpin complex; 25 to 35,percent, C. 4018: 0.4%W'
sldpiies ____ _______ _____ . .. .____

Berks.-G pln cjflex,'35:o;70 percent C..7...
slopes ,++

SE. ,Bland-,Rockoutcrop complex;'25 to50, C' ' 25.:8 0.3%
percent 'slopes

:8D, Brushq gravelly loam,.,15jto:25:per6.ent .'B; :12:1. 0.

BE 1rushy grayelly loam, 2516060 perceht B 15218 1.5%
slopese I

9E Calvin channery siltiloam; 35to 55 I! 33..3 0.3%,o
percent slopes

iC. G Carbo 'silt bar'7.lo'15 perceantSlopes. 372: 0.4%

.1-iD Carbo slitloam. .15 t625:percdnt tlope1' 951I IC'95.11.1.0W

1i F Carbo gllt loam;-356 t,65 percent slopes.f C, 1 .94.7 2.0%

12D Carbo-Rockl oulcropCormplex, 710:25pC :203.9 2.0%

12'Carbo-Rock ou~tcr~p• c mple' ;25.•td '65 ..... IC, I 1,7252 173%

percent.:slopes ____I_________

13E tCarboRock'outcrop complex; karst, '7 '.3.3%I65peqrcent'slopes! _ _332_ 0 _ _

15E, Cedar'eeek-Rock oUtcrp complex,+35 to ,C 1 2840.36
80'p.frcent'slopes; ierysW'i- ' -

18B, CraigsviI6',Very gravqljY'ýn'dy~laýai,0'1t BB 11.1 01W

5 percent slopes I frequentlyflooded

20B: •.Frederick silt'loam, 2t6t7. percent slopes B .2564 0"3%.

20C' Frederick slit,loam, 7 to-15,percent, B. 0.4%
slopes ________

20o0U

Frebderick sliltloam, 1510t 25.'perfnt:slOpe' "... B 38.8I !0.4%

l•.'Natu.ral'Resburces.Conservation.Sre •v•lc
WebSoil Survey 2.'1,

Natidna6l CooppriyetNSbilfsrvey
1/23/2009'
ag@e3 of r5
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydroýl6o!sgi Sil Gi6uL-TazeweIllCouifty, Virginia Norris Sample 6

ý VaeeI~ intlrginla,.

'M6OpjtnIt~syMlioi~ll. Map u~lnm ~ ~ Rtn . cý.ý ~ AcsI1Q 'erdent~lbfAOl'Ii

21,C .-redefitk gravelly silil1am;'7lto 15 B. 1445 1.5%I ________ percent slopes ... _ .

214D Frederickgravelly silt loam, 15.to,25 B B 604.4 6.1%
percent' slopes.

21E OFrederick gravelly sili loam, 25,to035 '113
lEercent'siopes __ _

:21F 'Frederickgravelly, sillt 16am, 35q060: B, 521-.8
percentslopes

22C ] rederick silfl bam, karst! 7 to 15.percentt 1: 235.9 2.4%
slopes& .

22D Frederdkisilt~loamkarst,:15 to 25 B' 107A4 1.-1 /l
______ _ percen ,t . lop, s

•2Et ,)Fi'ed~eric~k-siltl1darkarstý'251 35' B", 113.7 1.1%
________._____ jpercent~slopes ....... ... ___..

236 .Gllpln-Berksonmplex,-15,to2 5 percent C I 5V, 0.2%

24D Gh'dsleysf__m;_15_t6__35"prce__tsl_;_ "B3 4_0,3: _0_1%

_ very. stony
r

2 4
1H - G'rirnsley'loarn;' I51635b qp~ercent~slopes,' B, -. :1:/24E .Grlmsley'loam,35 toq70 percentisiopes,'- B; 86.0: .8

1 1, 1 11 10O9% ,

_ very stony

25E GilmsleiY.Cddarcr6ek-Berks:complex; .'G1.1 0.0%
35 to 7,0 -p&ritsldp-' s; rocky

27B QGuernsey siltloam iZtob7 p6rcderit sl60p6s C' _ 30237 3:0%.
.28E ýLilfine sandy'loam 25.to35percent B' 7307.

28E.{ slopes _ __......... ]

32A Merquf ••disilt larmn,0 to 2perceht slopes. 0, ' 1715 1.7%b

34 ' 'M 'Uriill •iltl6da r;,7,to~l5 pe~rcent i0p d .B131'9 /;0 1 .
341) '. Murrill silt Ioam,15 to 25.percentl6os B 1357.

35k 1Newark.Lindside complex. 0,10-3 percent, CG '182.8-&

slopes, occasionally flooded,

ý38D, Oriskanygravelly-finesandy loarm,-.15to' B R 38. 0.4%
35. per•ent sppes;.very stonry

38E Oriskany gravelly line sandy.loarm.35:t6. Bi 34.6. A0.3%
55,percent!!lopes;,extremely,stony,

41A Philo'fine sandy.Ioam,,0 to.3:percent' BI ' 142.9 1.4%
.sl6pes frequenUytfloodbd

45A Popbefinesandy loam,' 016o2 pe0rcent B ' 22.6 .0.2%/.

______________ slopes;_re'oed_________________

48B, Timberville:silt Ioam,.2,Io. 7'percent B 11.4
slopes; frequently, flooded . _.. . ...... lO____

50 Udorthents-Urbanland complex I ,_, i 74;9 10:8 ,.

51"E ,Wallern-Rock 6utcqrýopomplex; 35 to80 B. 53 '0.1%

•_.-_ z peret.. so .' , ,,rmely .s16 .y -

EZ-- walien cnanfery sanoay fam.bo to ub
'percent~slopjes, very stony' 113 27.0 '0.i3%"

'USDA i Natural:Resources
Conservation Service.

WebDSoil, uSovey 2[l i
.National'CooperatiVe SollSurvey

1/23/2009j
Page 4 6if5.
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-•TazeWell County, Virginia. Norris Sample 6

MiplunltYM6o] Map unit name. J "Ratlng. •Acres~lnAriI i[j Pbrcenitoqf,*,'A

53E Westmoreland Poplimentoq-Berks B 18:.1 02%
comjplex, 25 to 35 percent'sl6pes,

53F Wes rnorelahn-d& plime nto-a0ks C 183.2' 1.8%

Scomplex,.35 to65 percent.sl0pes
w !water 65.5j 0•.7%

Totals for Area of-Interest. -9.949.2 100.0%0

Rating Options

Aggregation Method: D1m6inant'Cbohd.tifn

Component PercettCutodff. None,*SpecifIed

Tie-break Rule: Lower

USDA Natural Resources'conservatlon.Service
Web Soil Survey 2A1

National:Cooperative Soil Survey
1/23/2009

Page 5 of5
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Russell County, Virginia
(Norris Sample 7)

36 56 39'

36 62' 41"

36"5 W44"'

36" 52' 45"

Map Scale: 1:52,600 If prnted on A sz (&5' x 11") sheet.
.Meters

0 500 1.000 2,000 3,000
Feet
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LW Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

1/23/2009
Page I of 4
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CDQ000020080052 API and Rain Runoff Relationship for TN River Watershed Attachment 8

Hydrologic Soil Group-Russell County, Virginia
(Norris Sample 7)

MAP LEGEND

Area of Interest (AOl)

E7 Area of Interest (AOl)

Soils
Soil Ratings

M A

B/B

EC
S CID

SD
Not rated or not available

Political Features

F states

[-7 Counties

0 Cities

Water Features
Oceans

S Streams and Canals

Transportation
- Rails

~ Interstate Highways

.,-. US Routes

Major Roads

MAP INFORMATION

Map Scale: 1:52,600 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AOl were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http:/twebsoiisurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Russell County, Virginia
Survey Area Data: Version 6, Dec 29, 2008

Natural Resources
Conservation Service

Web Soil Survey 2.1
National Cooperative Soil Survey

1/23/2009
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Hydrologic Soi iGroup-Russell CountY, Yirginla NbrsilSample,7

Hydrologic Soil Group

Mapiunitsy4m-oli "Map'unAltname [ .Rating, I 4L 'cresoin'01 ' wRorcentfO ,

,IE ;Berks-Chiswell complex. 35.to 55 C .606.0- 6:1%ý

-percent I slibs I __________ __________

iF f Berks-Chiswellcomp.lex,• 55,to'80 D 2,144H. 21.7%'
percent slopes: _

3C Berks-Groseclose complex- 8toi15 C 109.0 .1.%
1 Cpercent.slopes:

3D, BerkscGresieclopeexiS t... 5 C 389:2 3.9%
prerentslopes. _______ _________ _________

4D Berks-Poplimenlo complex; 15 toi35 C 224A4 :2.3%
perceht slopes "_"

D Bkrs-Weikertctiacrineyslrlloams, 151t C 0.6 0.0%
35.per•enit slopes . ...

5F berks'Weikert channery, ilt loanm;i 5516ý C 3.6 0.0%
S70 percent slopes . ..... _t

[6E Berks-Westmoreland complex; 35 to5 210.1 2.,1%
i ~percent sldpes

6F 'B s-Wesltorblaid con01ex, 5516070 Cý 580.8 .5.9%
Fpercen slopes _ _....

1i2C. Carbo•Beech.Grove complex, 8.o.,15- C 120.6 1:2%
percent slopes, very rocky, eroded

'120 Carbo;Beech'Giove -complex, 15 to 25 C 349.9 3.5%.

percentisllobpe.veN.ryckl,; e6oded

,2E Carbo7BeechGrove complex,.25to ;35 C. 150.8 1.5%'
percent, slopes,yery: ro•ky, eroded,

.12F Carbo-Beech Gr6ve complex;:35 to 65 C 241.5 2.4%"
0xerceit.slogesj-very,rocky- eroded

14D .Car~b-Ro k,6utbp,€oi e•,'8.t1025 C .297.3 3.0%,
" . pe ment.slopes;•'•deodd:

14E Carbo-Rock outcropDý plex,'_25t I65 1C 1`30:1:)2 13.2%.
pjercentslopes, eroded-

15D Carbot-Rockvoutcrop.complex; karst, 805 • 247.2 2.,5%

35 percentislop6s. eroded . I_________ _________

1.7A Chagrinlyfarioil, e t°3 percert slopes, B 215.7 2.2%,

18 ~~~~occasionally flooed'Jf__________-
18 Dumps,. mine'-Urban land'complex 133A5

1 9C Fredeiik'silt doam t8°"61 5 percent B- 140:5. 1.4%

slopes, erd~do

1iD Fredericklsilt loam. 1516 25'perderit B 258.6 '2:6%

slopes; eroded

I6,Frederlck~slit loam, 2510 3ýpercent B., 38:61 0.4%!

'slopes; e~rod~ed

19F Frederick slit loam. 35to60,percent B:
slope6sýeroded

59.0 0.6%"

'USDA NaturalResources
ConservationService

Web S6il Survey 2:1
'NafionalCooperatiVe;Soil Suprey

1/23/2009'
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Hydrblogic Soil Group=--Russell Countyý,Virginia' Nords Sample 7

Hydrologic Soil Group-ASummary by MapUnit- -Russell County, Virginia .

Map unit symbol " Map unit namer~ R ~ating [<Acres in AOl _Percent'of AO

20C

200)

221D

21E

220

~22D

27A'

36A

44C

54Fý

570p

57D.

57E

57F

Frederick silt loam, karst, 8to'15,percent.
slopes, eroded

Frederick silt loam, karst, 15 to25
percent slopes, eroded

Frederick gravelly silt loam, 15 to125-

V pe Ircent slopes, eroded
Freiderick giavelly silt loam, 25 to 35.

percent slopes, ercded

J~lrederick gravelly silt loam. karst, 810 15
percentslopes, eroded

:-Frederickgravelly silt loam. karst, 15 to

."25 ercent slopeseroded

!Grgsby sandy loam, 0'.to3 percent'
slopes, occasionally flooded

Lobdell-(O;rville complex, 0 to 3 per cent
slopes, occasionally flooded

I Poplimento-Westmoreland complex, 8 to

15 per~ent slopes

23.9

B

B_

B

B

1.0

- -- --- -------

•0.9:

21.3

50.4

0,2%,

0.0%

0.0%

0.2%

0,5%

14.3 0.1%

'2.2%220.61ý.

Udorthents-Urban land compleX, 0 to080
percent slopes

Watahala' gravelly: siltiloa m, 8to5 -15
percent slopes-'

wata hala gravelly silt loam.15 to 25

percent slopes

Watiahala gravelly silt loam, 25 to135
p p-ercent slopes.

Watahala gravelly silt loam, 35 to 55
percent slopes

102,3.

15.2

130:0P

54.9•

;327,'

2872;

'1..0%

0.2%/

',13%

'3:3%

.229%'

B!

Waltahala gravelly silt loam, 15 to125
percent'slopes, extremely stony

Waiah ala gravelly silt loam, 25 t035
• nan-ant ctnnoe nvtronilu ctfnnv

B

R

6lB. ,Wynck-Marbie siltloams,:3 to 8 percent',B

slopes

610 Wyrick-Marbie silt~loam0s, 810O.15 percent B61',slopes

W Water .

Totals forArea of"Interest

294.4 3.0%

14.1 0.1%

- . .. . . ... . . . ...---..-.-...-- ... ..- - ... . ... . ...... .....

246.0 25

74.5 o

1i7331 1.8%

%9880.3 1o0.0o0)w

Rating OptiOns

Aggregatio• Method:.' Domihant'C nditin.

Com7ponent .PerceritqCtOf:'t Wone Spedifibd

Tie-break:RuIe d-Lower

;USDX NaturalResources
ConservatlonService;

Web SolloSurvey 2:1
National "'ý'operatiVeýSoil S~urvey,

-1/23/2009i
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