
 
 
 
 
 
August 24, 2004 
 
Ms. Magalie R. Salas, Secretary 
Federal Energy Regulatory Commission 
888 First Street, NE 
Washington, D.C. 20240 
 
Re:   Duke Power’s Responses to July 12, 2004 FERC AIR 
 Nantahala Hydroelectric Project No. 2692-032-North Carolina 
  
  
Dear Ms. Salas: 
 
Duke Power, a division of Duke Energy Corporation, Nantahala Area (Duke), is in the process of 
licensing the Nantahala Hydroelectric Project (FERC No. 2692-032.  The Application for License 
(Application) was filed with the Commission on February 20, 2004.  Under Section 4.32(g) of the 
Commission’s regulations, the FERC requested that Duke Power provide additional information 
concerning the final application by August 26, 2004.   
 
As requested, we have provided an original and eight copies of this information.  Due to the size 
of the document and complexity of the map and graph figures, an electronically filed submittal 
was not possible with this AIR.    
 
Attachment A of this submittal provides the Licensee’s responses.  Attachment B of the submittal 
provides License Application information that has been revised based on this AIR.  Attachment C 
provides the required agency consultation and any comments received from the pertinent 
agencies.  The North Carolina Wildlife Resources Commission was the only agency that has 
responded. Attachment D provides copies of the newspaper publication affidavits and public 
notices. Attachment E provides the current resource management agreement between Duke and 
the US Forest Service in association with transmission line right-of-way uses.  Attachment F 
provides the requested dissolved oxygen data gathered through the hydrolab deployment in the 
bypassed reach. 
 
If you have any questions or require clarification regarding any matter on this response, feel free 
to contact me at (828) 369-4604. 
 
Thank you. 
 
Sincerely, 

 
John Wishon 
Nantahala Area Relicensing Project Manager 
 
Attachment 
 



CC:   Jeff Lineberger, Duke Power 
 Ed Luttrell, DTA 
 Service List 
 
 



 
 

ATTACHMENT A 
 

SCHEDULE A – ADDITIONAL INFORMATION REQUESTS 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Initial Statement 
 
1. Please provide a copy of your proof of publication in local newspapers that you 

filed your license application per 18 CFR Section 4.32(b)(6). 
 
Licensee’s Response: 
Duke Energy filed Public Notice of the Nantahala Project License Application filing to meet 
the requirements of the Code of Federal Regulations (C.F.R), 18 C. F. R. § 4.32(b)(6), which 
requires the Applicant, in this case Duke Power Nantahala Area (DPNA), to give public 
notice of the filing of the License Application with the FERC.  The Nantahala public notices 
ran in the following newspapers on the following dates: 
 

NEWSPAPER 
AND 

LOCATION 

PROJECT DAYS 
PUBLISHED 

PUBLIC 
NOTICE DATES

 
The Citizen Times 
Asheville, NC 

Nantahala No. 2692 Daily February 25, 2004 
February 26, 2004 
 

The Clay County 
Progress 
Clay County 
 

Nantahala No. 2692 Thursday February 26, 2004 
 

The Franklin Press 
Macon County 
 

Nantahala No. 2692 Tuesday 
Friday 

February 24, 2004 
February 27, 2004 

The Highlander 
Macon County 
 

Nantahala No. 2692 Thursday February 26, 2004 
March 4, 2004 

 
Please find attached the proof of publication for the Nantahala project in each of the four 
newspapers.  Attachment D provides the public notice and affidavit associated with the 
Nantahala Project License Application.  
 
Water Quality and Quantity 
 
2. On page E2-8 you discuss various point source discharges in the project-affected 

area.  Please identify whether the proposed operation of the Nantahala Project 
would affect the existing point source discharges or any consumptive water users 
in the project-affected area, as required by the Commission’s regulations at 
Section 4.51(f)(2)(i), and if so, your proposed protection or enhancement measures 
to protect any affected aquatic and wildlife resources that would be affected by the 
project’s operation and interaction with any point source dischargers and 
consumptive users. 

 



 
Licensee’s Response: 
As documented in Table E2.5-2 (page E2-10) of the Nantahala License Application, there 
are five point source discharges associated with the Nantahala River Basin.  The Nantahala 
Village and the Nantahala Outdoor Center discharge into the Nantahala River well below the 
Project.  Supplemental flows associated with the proposed project operation will provide 
additional dilution of these two discharges with no additional water quality, aquatic or 
wildlife resource impacts due to the Project.   
 
The Nantahala School discharge is below Whiteoak Creek Dam.  The proposed 8 cfs (or 
inflow into Whiteoak Creek Pond) into Whiteoak Creek will further dilute the domestic 
discharge and will not provide any additional resource impacts.  
 
The discharges from the two trout farms (i.e., Whiteoak and Cold Springs) above Whiteoak 
Creek Dam will be further diluted by the proposed flows into the creek with no additional 
Project related resource impacts. 
 
Based on review of the NC Division of Water Resources’ Local Water Supply Plan for the 
Little Tennessee River Basin and available Duke Power information, there are no formally 
documented or known, permanent consumptive water intakes associated with or downstream 
of the Nantahala development.   
 
3. On page E2-74 of the license application you have identified Nantahala Lake as 

being unproductive because of the lack of particulate matter and dissolved organic 
material from the watershed. For staff to evaluate the effects of the continued 
operation of the project on fish and aquatic resources in Nantahala Lake, please 
describe how the Nantahala Lake would be classified using North Carolina’s 
Trophic State Index (which has four classifications: oligotrophic, mesotrophic, 
eutrophic, and hypereutrophic). 

 
Licensee’s Response: 
 
The following table provides the North Carolina Division of Water Quality’s Trophic State 
Index for Nantahala Lake based on the April 2000, Basinwide Assessment Report for the 
Little Tennessee River Basin.  Nantahala Lake has excellent water clarity and low biological 
productivity based on physical field measurements such as dissolved oxygen, pH, water 
temperature, nutrient levels, chlorophyll a, turbidity, and phytoplankton levels as reported in 
the NCDWQ’s Basinwide Assessment Report. 
 

Reservoir NC Trophic Status* Trophic Index  
Nantahala Lake Oligotrophic -5.0 
   

*  Oligotrophic conditions are defined by a trophic index of  <-2.0 
 
 



 
4. You reported in the license application that the daily maximum water temperature 

in the bypassed reach routinely exceeded 20º C (which is the state water quality 
standard for temperature for trout waters).  Please describe what effect, in general, 
these excursions exceeding the state water quality standards for temperature had 
on fish and aquatic biota residing in the bypassed reach.  Please describe any 
measures you propose to implement in the future to insure the project meets state 
water quality standards for temperature for trout waters in the bypassed reach, and 
include in your response, an evaluation of (a) the effects and remedy of your 
proposed whitewater boating flow releases on meeting state water quality standards 
for temperature, and (b) whether your proposed flow releases (whitewater or 
minimal flows provided to Dicks and Whiteoak Creeks) would support or adversely 
affect NC Wildlife Resources Commission’s (NCWRC) designations of sections of 
the bypassed reach as Hatchery Supported Trout Waters (between the Nantahala 
dam and the confluence with Whiteoak Creek) and Delayed Harvest Trout Waters 
(for the stream reach between the confluence of Whiteoak Creek and the 
Nantahala powerhouse outlet canal). 

 
Licensee’s Response: 
Mean, minimum, and maximum daily temperatures were presented in Figures E2.9-9 
through E2.9-15 of the License Application for the Nantahala bypassed reach and its major 
tributaries.  However, these plots did not reflect the rapid response of the water temperature 
to the prevailing meteorological conditions.  Therefore, temperature data recorded at 15-
minute intervals in the Nantahala bypassed reach, Dicks Creek and Whiteoak Creek 
throughout the summer of 2001 (the following Figures 4-1, 4-2, and 4-33) clearly illustrate 
the response of the water temperatures to the prevailing meteorological conditions (using air 
temperatures as a surrogate for equilibrium temperatures).  All water temperatures responded 
rapidly to the diel changes in the local meteorology as well as major frontal systems.  During 
these warm periods, the water temperatures in the bypassed reach periodically exceed 20ºC 
(NC state water quality standard for trout waters) during the mid-day when atmospheric 
temperatures were greatest.  These maximum riverine temperatures were independent of any 
project operations and were strictly weather induced.  At no time was an entire 24-hour 
period greater than 20ºC, except during the periods when supplemental flows were released 
from Nantahala Lake for the recreational studies (see below).   
 
The primary source of water to the creeks and bypassed reach is ground water or, in the 
event of rain, high runoff rates due to the steep topography of the basin.  Ground water 
temperatures are typically cooler than riverine temperatures during the summer months since 
ground water is not exposed to the atmosphere.  The cooler, ground water fed Dicks Creek 
and Whiteoak Creek reduced the temperatures in the bypassed reach.  This was evident by 
the slightly cooler temperatures downstream of the confluence of Dicks Creek (River Mile 
17.5) compared to the temperatures upstream of Dicks Creek (River Mile 20.7).  However, 
as the water flows downstream, the water is heated (or cooled) by the prevailing atmospheric 
heat exchange.  By the time the water reaches the Nantahala power house canal (River Mile 
14.5) the water has reached the maximum temperatures observed in the bypassed reach. 
 
The aquatic organisms inhabiting the Nantahala bypassed reach have probably adapted to 



 
these natural temperature changes and temperature extremes.  However, the proposed 
additional flow into Dicks Creek prior to the confluence with the Nantahala bypassed reach 
(source of this water is from both a free flowing Dicks Creek and, in the future, 16 cfs from 
the Whiteoak penstock), will keep the bypassed reach temperatures cooler and delay the 
inevitable heating induced by the warm summer weather. 
 
The greatest impact to the bypassed reach temperatures are the recreational flows released 
into the bypassed reach from the Nantahala Lake tainter gates.   As Figures E2.9-16 through 
E2.9-18 of the License Application revealed, the bypassed reach temperatures were a 
function of the water temperatures released from Nantahala Lake and the duration and 
amount of flow.  The greater the recreational flow, the greater the impact on the bypassed 
reach temperatures.   
 
The impact of the two proposed recreational flows in April would be minimal on the 
bypassed reach temperatures since the lake temperatures in April are less than the riverine 
temperatures.  However, the lake temperatures would be greater than the bypassed reach 
temperatures during the summer and fall months.  Minimal temperature impact would occur 
when lake temperatures and river temperatures are similar.  Therefore, the licensee proposed 
in Section 5.3 of the NCST Settlement Agreement that “During the first two years of the 
recreational flow releases in the Nantahala River Bypassed Reach, the USFS, NCWRC, 
NCDWR, and the USFWS will monitor the existing fishery in the bypassed reach and 
identify any significant adverse impacts to the fisheries caused by these recreation flow 
releases.  In October after the first and second seasons of releases, Duke will convene a 
meeting with American Whitewater (AW), Carolina Canoe Club (CCC), Nantahala Gorge 
Association (NGA), Trout Unlimited (TU), USFS, NCWRC, USFWS, and NCDWR to 
discuss any proposed changes that are based on the monitoring results”.   
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Figure 2-1. Temperatures in the Nantahala Bypassed Reach, Dicks Creek, and Whiteoak 
Creek, July 2001.  
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Figure 2-2. Temperatures in the Nantahala Bypassed Reach, Dicks Creek, and 
Whiteoak Creek, August 2001.  
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Figure 2-3. Temperatures in the Nantahala Bypassed Reach, Dicks Creek, and 
Whiteoak Creek, September 2001.  
 
 
The NCWRC commented (see Attachment C) that they did not specifically know if the high 
water temperatures had any effect on the aquatic biota in the bypassed reach.  They stated 
that they are concerned that some of the effects of high flow boating releases, mainly high 
temperatures, may negatively impact the wild and stocked trout in the bypassed reach.  The 
NCWRC expected that the additional base flows in the bypassed reach will benefit the 
aquatic biota by providing more habitat and reduced temperature fluctuations. 
 
5. You reported in the license application that dissolved oxygen (DO) levels in the 

bypassed reach are adversely affected by project operation, and are similar to 
adverse effects occurring on temperature levels in the bypassed reach.  You have 
only provided data for DO levels in the bypassed reach for September 2001 (see 
Figure E2.9-28) and in that figure it showed DO levels dropped below the state 
water quality standards of an instantaneous minimum value of 5.0mg/l on several 
occasions in September 2001.  Please describe the results of these violations of 
state water quality standards for DO on aquatic resources, if any, and the 
approximate duration of these events, if known. Please describe any other 
violations of state water quality standards, if any, for DO levels in the bypassed 
reach and any observable adverse affects on fish and aquatic resources, if any.   

 



 
Licensee’s Response: 
The NPLWQ1 study (Table ES-1, Nantahala License Application) required dissolved 
oxygen concentrations to be reviewed from historical records collected by North Carolina 
Division of Water Quality.  The historical records from the Nantahala River at the Old 
USGS gage (RM 10.8) were presented in Figure E2.9-29.  Historical dissolved oxygen 
concentrations collected from Nantahala Lake were presented in Figures E2.9-26 and E2.9-
27.  The NPLWQ1 study also required dissolved oxygen concentrations be measured in the 
Nantahala Powerhouse release on a monthly basis.  These data were presented in Table E2.9-
3.  The NPLWQ1 study also required dissolved oxygen concentrations be measured in the 
Nantahala bypassed reach, Dicks Creek, and Whiteoak Creek during the recreational flow 
tests performed in September, 2001.  The intent of Table E2.9-1 is to provide a summary of 
the sources and/or data collection periods of all temperature and dissolved oxygen 
concentrations required by the study.  The actual data from these sources is presented in the 
remainder of the report.  
 
All historical dissolved oxygen concentrations (Nantahala River, RM 10.8) and Nantahala 
Lake) revealed dissolved oxygen concentrations well above North Carolina State Water 
Quality standards for all periods of record.  In addition, the dissolved oxygen concentrations 
collected in the Nantahala powerhouse release were substantially greater than state water 
quality standards, indicating that the hypolimnion of Nantahala Lake was well aerated as the 
historical record revealed.  
 
The North Carolina State agencies were not concerned about the dissolved oxygen 
concentrations in the Nantahala bypassed reach except during the recreational flow releases 
from the Nantahala Lake tainter gates.  This concern was addressed by placing Hydrolab 
DS4 recording data sondes in the bypassed reach, Dicks Creek, and Whiteoak Creek during 
the recreational flow test period (see Figures 5-1 and 5-2 showing the exact location of the 
Hydrolab DS4 recorders).  The results of this test was reported in Figure E2.9-28, however, 
the data are reproduced for clarification in Figure 5-3, and tabulated in Table 5-1.  As stated 
on page E2.-74, the dissolved oxygen concentrations collected from Dicks Creek and 
Whiteoak Creek were consistent with oxygen in equilibrium with the atmosphere.  The 
dissolved oxygen concentrations in the bypassed reach during base flow conditions were at 
90% saturation.  The water released from Nantahala Lake during the recreational flow tests 
was at or near 90% saturation; this level of oxygen saturation was maintained throughout the 
bypassed reach during the flow tests (Figure 5-3 and 5-4).   The difference in oxygen 
concentrations between 8 mg/l and 9.4 mg/l observed during the various flow tests (Figure 5-
3) was attributed to changes of temperature since the percent saturation of oxygen 
throughout the bypass was consistently at or near 90%. 
 
As mentioned on page E2-74, the data collected in the bypassed reach upstream of Dicks 
Creek (RM 23.2) was due to poor instrument deployment .  The bypassed reach channel 
upstream of Dicks Creek during base flow conditions (4, 2 cfs) was very shallow.  Even 
though the channel was searched for a spot deep enough for the Hydrolab, grass, leaves, 
sediment, and other debris inhibited the circulation of water around the sensor, resulting in 
low readings.  As soon as higher flows reached the Hydrolab, the flow around the sensor was 
sufficient to permit a more accurate reading.  The dissolved oxygen concentrations during 



 
these higher flows at RM 23.2 were very similar to the readings collected at other sites 
(Figures 5-3 and 5-4).  As soon as the flow subsided, the sensor was again inhibited from 
taking accurate readings.   
 
Based upon all available dissolved oxygen concentrations (historical and collected per 
NPLWQ1), the licensee concludes that project operations maintain oxygen concentrations in 
all reaches of the Nantahala River at or above the state standards of 6 mg/l daily average and 
5 mg/l instantaneous.  These concentrations do not inhibit fish and aquatic resources. 
 
The NCWRC stated (Attachment C) that they did not know if the low DO levels had any 
measurable effect on the aquatic biota in the bypassed reach.  They are also unaware of any 
other violations of any water quality standards. 



 
Figure 5-1. Upper Nantahala Bypassed Reach – Instrument Deployment Sites, 2001



  
Figure 5-2. Lower Nantahala Bypassed Reach – Instrument Deployment Sites, 2001.
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Figure 5-3.  Dissolved Oxygen Concentrations Measured in the Nantahala Bypassed
Reach during the Recreational Flow Tests, September 2001.  
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Figure 5-4.  Dissolved Oxygen Saturation Measured in the Nantahala Bypassed 
Reach during the Recreational Flow Tests, September 2001.  



 
6. Please provide DO readings from the hydrolab recorders deployed at various 

locations in the bypassed reach, a map showing their locations, and the date and 
duration the hydrolabs were deployed at each location.  Please describe how you 
propose to mitigate any adverse affects on fish and aquatic resources as a result of 
any project-related operation that causes a reduction of DO levels in the bypassed 
reach.  Please also relate how any changes in DO levels in the bypassed reach 
would affect NCWRC’s designation of certain sections of the bypassed reach as 
Hatchery Supported Trout Waters and Delayed Harvest Trout Waters.  

 
Licensee’s Response: 
The dissolved oxygen readings associated with the hydrolab recorders in the Project 
bypassed reaches are provided in Attachment F of this AIR response.  The table of dissolved 
oxygen data provides the date and duration of each deployment.  The maps depicting the 
locations of the hydrolabs are found in response to AIR No. 5 (Figures 5-1 and 5-2).   
 
Based upon all available dissolved oxygen concentrations (historical and collected per 
NPLWQ1), the licensee concludes that project operations maintain oxygen concentrations in 
all reaches of the Nantahala River at or above the state standards of 6 mg/l daily average and 
5 mg/l instantaneous.  These concentrations do not inhibit fish and aquatic resources (See the 
response to AIR No. 5 -figures 5-3 and 5-4).  Thus no mitigative measures in association 
with reduced dissolved oxygen levels are necessary. 
 
The NCWRC stated that they expect that the increase base flow regime will not produce any 
significant change in the dissolved oxygen levels in the bypassed reach (Attachment C).  
Although they further stated that the periodic high flow releases for recreational boating are 
expected to affect the temperature regime, turbidity, and velocities in the bypassed reach.  
Impacts to dissolved oxygen also may occur due to changes in the temperature and 
suspension of sediments.  The combined effects may result in short term impacts to aquatic 
biota, particularly trout and other coldwater species. 
 
7. On page E2-32, you say that hydrolab recorders were installed at five locations in 

the Nantahala River bypassed reach and that Table E2.9-1 was to contain the data 
from these hydrolabs.  However, Table E2.9-1 does not contain any hydrolab data 
from the Nantahala River bypassed reach.  Please provide the correct Table and a 
map showing the location of the hydrolabs and their duration on site at each 
location. 

 
Licensee’s Response: 
The five hydrolab locations are provided in Figure E2.2-1 of the License Application 
(designated by the red station at NRM 20.7, Dicks Creek, NRM 20.7, Whiteoak Creek and 
NRM 14.5) and described in Table E2.9-1.  Additional maps depicting these locations are 
provided in the response to AIR No. 5 (Figures 5-1 and 5-2).  Table E2.9-1 of the license 
application, as well as the new table provided in Attachment F of this response, also 
describes their period of deployment at the five sites.  The intent of the Table E2.9-1 and the 
phrase “Available Historical Data” was not to provide the hydrolab data but to provide the 
hydrolab deployment information and the source of the historical data (i.e., lake profiles).  



 
8. On page E2-74, the wording in the analysis is unclear and staff is unable to 

determine if the 8 milligrams per liter (mg/l) of DO reported for the bypassed reach 
is for the area above Dicks Creek or represents a DO reading for the tributaries.  
Please clarify where the 8 mg/l DO reading is from.   

 
Licensee’s Response: 
The 8mg/l of dissolved oxygen for the Nantahala bypassed reach is associated with the area 
downstream of Dicks Creek. 
 
Fishery and Aquatic Resources 
 
9. On page E1-13, you state there would be no future reservoir level limitations on 

Whiteoak Creek Pond or Dicks Creek Pond and that no reservoir level monitoring 
devices would be required for these two ponds.  Although these two ponds are very 
small, please describe what effect, if any, the project’s proposed operation would 
likely have on aquatic and wildlife resources that use these two ponds. 

 
Licensee’s Response: 
Even though there are going to be no future lake level limitations associated with Whiteoak 
Pond  and Dicks Creek Pond, Duke does not expect any impacts to aquatic and wildlife 
resources at these two areas.   Furthermore, the NCWRC does not expect normal operations 
to have any effect on the aquatic and wildlife resources at these areas.  Emergency or 
planned drawdowns of either would result in impacts to resident fish and other aquatic 
organism in the reservoirs, but such effects would be of a short duration.  Of more concern to 
the NCWRC are the potential effects of sediment releases from a drawdown event on the 
downstream habitats and biota. 
 
10. On page E1-20 you describe a one-time funding contribution, in-kind services, or a 

combination of the two, not to exceed $40,000 to support a project by the U.S. Fish 
and Wildlife Service (FWS), NCWRC, and the U.S. Forest Service to restore a 
native strain of brook trout to a selected stream in the vicinity of the East Fork 
Project No. 2698 as part of the settlement for the Nantahala Project.  Similarly, 
you propose under the same settlement and parameters, a $40,000 contribution to 
the FWS and NCWRC to conduct studies to determine the range and distribution 
of the sicklefin redhorse in the Little Tennessee, Hiwassee, and Tuckasegee Rivers. 
 Further, you have proposed that the $40,000 contribution for the sicklefin 
redhorse study would not be made if the Dillsboro Dam is not removed.  Please 
provide more details about each proposal, including (a) the types of specific 
measures or actions that would likely occur for both activities (the reintroduction 
and the range determination); (b) the streams where any reintroductions would 
likely occur; (c) identification of any other similar efforts for the same species that 
has occurred in the project area or other river basin and its success or failure; and 
(d) whether there would be any follow-up studies to monitor the success or failure 
of the brook trout reintroductions. 

 



 
Licensee’s Response: 
In sections 6.5 and 6.6 of the NCST Settlement Agreement it states that Duke will provide 
up to $40,000 for studying sicklefin redhorse and an additional $40,000 for restoring brook 
trout.  All the details associated with these programs, including the (a) specific program 
measures, (b) location of reintroduction streams, (c) identification of similar programs for 
the species, and (d) details on follow-up monitoring programs, are to be determined in the 
future with discussion between Duke, the NCWRC, USFS, and USFWS.   Information from 
the NCRWC concerning this issue is as follows (see Attachment C for correspondence from 
the NCWRC): 
 
To date, the NCWRC has been identifying sicklefin redhorse populations.  Funds for the 
sicklefin redhorse program could be used for determining the range of the species, genetic 
typing of sicklefin redhorse populations in the vicinity, captive rearing and stocking.  
Specific streams or other locations are not known at this time.  Follow-up monitoring will be 
necessary and will be paid for by the agencies.   
 
The details of the Brook Trout Program will be worked out among the NCWRC, USFWS, 
USFS and DPNA.  It will be based on the NCWRC Brook Trout Management Plan.  To date, 
the NCWRC has been identifying brook trout populations and genetically typing them.  In 
general, the funds for the brook trout program could be used for various items such as: 
completing the genetic typing of brook trout populations in the vicinity, relocating Southern 
strain brook trout into the East Fork vicinity and follow-up monitoring.  Specific streams or 
other locations are not known at this time.  Follow-up monitoring is part of the Brook Trout 
Management Plan and might be on the scale of a decade to adequately measure the 
effectiveness of reintroductions.  Monitoring would be a joint effort among the agencies and 
would be paid for by the agencies and any remaining Duke funds from the $40,000 specified 
in the Settlement Agreement. 
 
11. No fish sampling was conducted in Nantahala Lake as part of the relicensing 

effort.  Instead, historical fisheries data collected for Nantahala Lake was used in 
the application. On page E3-19 you list several species of fish captured recently by 
the Fish and Wildlife Associates, Inc. (FWA) (2000) for Nantahala Lake. Please 
provide the raw or tabulated source data collected by FWA for this fisheries data to 
assist the staff in determining project effects on fishery resources in Nantahala 
Lake.  Please provide all available details on these fish collections, including such 
things as dates of sampling, locations sampled, specific collection methods, and 
which fish were collected in each sample.  Also, please describe the overall general 
health, abundance, and productivity for fish species occurring in Nantahala Lake 
and how these fish populations compare to similar population diversities in 
reservoirs of similar size and morphometry from the area (see Table 1 on page 12 
of the Tuckasegee River and Nantahala River Aesthetics Evaluation (January 
2003) report for a list of similar-sized lakes). 

 
Licensee’s Response: 
Summaries of the past fish samplings (including the sampling effort described in Table E3.1-
3) are included in the NCWRC’s  Fish and Wildlife Management Plan for the Nantahala 



 
River Basin, which was submitted to the FERC on March 8, 2004 as part of the NCWRC’s 
comments on this project.  Generally, the NCWRC describe the fish populations in 
Nantahala Reservoir as very limited due to the low nutrient levels.  Nantahala Reservoir is 
the least productive reservoir in this part of the state.  Typical Secchi depths exceed 5 m, and 
the reservoir supports no clupeid forage base whatsoever.  Catch rates in the NCWRC 
surveys and those reported by anglers are substantially lower at Nantahala than at nearby 
reservoirs.  However, if the term ‘health’ is meant as an indication of water quality or safety 
of fish for consumption, Nantahala Reservoir would probably rate good to excellent 
compared to other impoundments.  The low productivity and fish abundance are related to 
natural characteristics of the reservoir and its watershed, and do not indicate an impairment 
of water quality. 
 
12. Please identify if the state resource agency has any fishery management goals for 

Nantahala Lake and whether any fish stocking occurs or has occurred (i.e. your 
response should include information on the history of kokanee stocking in the lake 
and whether such stocking was considered a success or failure). If fish stocking 
does occur, please identify the entity stocking the fish, the species, size, and 
quantity of fish stocked, the frequency and duration of stocking efforts by year, 
and whether the state resource agency considers the stocking efforts to be 
successful for meeting their target goals (also identify these target goals if 
specified by the state). 

 
Licensee’s Response: 
The NCWRC stated (see Attachment C) that most of the information requested in AIR 12 is 
included in the Fish and Wildlife Management Plan for the Nantahala River Basin.  The 
NCWRC intends to continue to manage the reservoir as a multi-species recreational fishery, 
recognizing the limitations on angler success that result from the extremely low productivity 
of the reservoir.  Species of interest include black bass (primarily smallmouth bass, but some 
largemouth bass), walleye, yellow perch, sunfish (including rock bass), and rainbow trout.  
The diversity of sport fish species in the reservoir exacerbates the effect of oligotrophic 
conditions and results in very low catch rates for most species.   
 
Currently, no fish species are routinely stocked into Nantahala Reservoir.  The most recent 
stockings were unsuccessful attempt to establish a threadfin shad forage base in the 
reservoir. Three years of spring stockings produced no shad in subsequent fall samples, even 
though stocking rates were equivalent to those used successfully on other reservoirs in the 
region. 

Kokanee were only stocked from 1960-65 in an attempt to provide forage for piscivorous 
sport fish.  They have since become established, but provide only a limited fishery and are 
not a target management species. 

 
13. The Report: Nantahala River Instream Flow Study (September 2003),does not 

present any conclusions regarding the site-specific, habitat-based, seasonal 
instream flow requirements for the Nantahala River as outlined in the study 



 
objectives for the IFIM identified on page 2 of the IFIM Flow Study.  The 
Nantahala Project causes several miles of streams to have water bypassed from the 
stream to provide water for power generation at the project, including the 9.3-mile-
long segment of the Nantahala River, two miles of Whiteoak Creek, and one mile 
of Dicks Creek.  The IFIM study looked at various flows in these bypassed reaches 
and in the mainstem of the Nantahala River below the powerhouse (which is a 
seven and one-half mile-long river stretch that is affected by daily peaking 
operations of the project).  Yet, there is no conclusion presented in the license 
application on what was done with the IFIM data results in terms of setting 
minimum flows or whitewater flows for the mainstem and bypassed reach of the 
Nantahala River and the bypassed reaches of Dicks and Whiteoak Creeks. The 
license application seems to jump to the settlement agreement as the answer to 
what the minimum flows and other measures would be needed for the project 
rather than show a decision based on IFIM results.  Please provide the 
conclusions to the IFIM study and how the information was used to determine 
whether minimum flows would or would not be needed from the Nantahala Dam 
and for other sections of the bypassed reach and mainstem of the Nantahala River 
and the bypassed reaches of Dicks Creek and Whiteoak Creek. 

 
Licensee’s Response: 
During pre-study stakeholder consultations, all parties agreed that the instream flow issue 
would be best addressed by a holistic approach that considered all flow-related stakeholders. 
Consideration of stream flow issues for the DPNA projects and any resulting studies should 
integrate a wide range of interests and uses.  Accordingly, the instream flow studies 
incorporate a global approach for evaluating the various flow issues for DPNA projects 
including the Nantahala project and collect the necessary information to make sound, 
reasonable stream flow decisions that balance the various competing user interests.  The 
evaluation of instream flows also draws upon the results of other studies that address 
physical parameters, such as temperature and flow time of travel, and biological studies that 
describe the aquatic biological communities. 
 
In evaluating DPNA instream flow issues, two categories of studies were identified: (1) 
studies involving bypass reaches and (2) studies involving mainstem reaches subject to 
peaking operations.  The Instream Flow Study Plan outlined the various proposed studies 
within each category, on a site-by-site basis.  Generally, the approach for both bypass and 
peaking reaches consisted of describing or quantifying the aquatic biota associated with that 
site, conducting habitat surveys, and modeling habitat responses to changes in flow.  
Historical resource data and re-analyses of historical stream flow studies would also be used 
where these data were available.  In terms of the general approach for flow studies, habitat 
analyses would utilize a guild approach or generalized habitat criteria in addition to single or 
multiple target species approach, for evaluating habitat suitability. 
 
The IFIM (aka PHABSIM) model determines the amount of Weighted Usable Area (or 
habitat available) for a given flow on a per species/life stage basis. Thirty six species/life 
stage combinations were modeled at 1 cfs flow increments which created an extremely large 
amount of WUA data. In order to effectively deal with this large amount of data, an 



 
Interactive Spreadsheet was developed to quickly provide WUA results for any species/life 
stage at any flow. 
 
The Interactive Spreadsheet has the built-in availability to look at WUA results three 
different ways. Comparison to existing conditions, comparison to maximum possible habitat 
conditions, and comparison to unregulated flow (i.e., pre-project) conditions.  
 
The Interactive Spreadsheet proved to be a very useful tool during Instream Flow Technical 
Leadership Team (TLT) meetings. Results were projected onto a large screen during TLT 
meetings so that habitat results for any given species, life stage, and flow could be easily 
seen by all team members at the same time. This greatly facilitated discussion during the 
meetings and drove out flow recommendations for each modeled river segment. 
 
The resulting flow recommendations are not necessarily tied to any specific species or life 
stage. Rather, the TLT used the Interactive Spreadsheet in an iterative process to develop 
flow recommendations that would provide habitat for the majority of species/life stages 
(including any critical species or life stage).  It is important for those using the IFIM report 
to recognize that the result of an instream flow study was not a set value but a range of 
values to be used as a guidance tool, in concert with other tools and other instream flow 
issues, for determining the appropriate stream flow or set of stream flows.  Actual instream 
flows were negotiated items in association with the settlement agreement discussions.  It 
should be noted that the goal of the Agreement was to apply 80% of the natural flows for the 
target species and be negotiated on several other factors. 
 
In order to include seasonality effects, flow recommendations were made on a monthly basis. 
In some cases, the flow recommendations were modified slightly to aid in compliance. As an 
illustrative example, if the flow recommendations for July, August, and September were 5 
cfs, 6 cfs, and 9 cfs, respectively, the final flow recommendation would have been 8 cfs for 
the period from July through September.  
 
For the Nantahala River above Dicks Creek, the recommendation was to not put additional 
flow (other than leakage/seepage flow) in this section of bypass channel because the amount 
of habitat that would be gained was very small compared to the bypass segments below 
Dicks Creek. Therefore, the decision was made to recommend flows in the segments where 
the greatest habitat gains would occur below Dicks Creek.  
 
A table of instream flow recommendations (by month and river segment) based on TLT 
negotiation meetings using the Interactive Spreadsheet are provided below. 
 



 
 

  Nantahala Nantahala Whiteoak Nantahala   
  Above Below Creek Below Nantahala
  Dick's Dick's Bypass Whiteoak Mainstem

Jan 0 8 8 16 16 
Feb 0 8 8 16 16 
Mar 0 8 8 16 16 
Apr 0 8 8 16 16 
May 0 8 8 16 16 
Jun 0 16 8 24 24 
Jul 0 16 8 24 24 
Aug 0 16 8 24 24 
Sep 0 16 8 24 24 
Oct 0 16 8 24 24 
Nov 0 8 8 16 16 
Dec 0 8 8 16 16 

 
14. Since there is a preponderance of clay/weathered rock or fractured rock (a 

combined total of 83 percent) as the main habitat component occurring along the  
shoreline of Nantahala Lake, and lake drawdowns are large, please describe what 
consideration, if any, was given to enhancing fish habitat in shoreline areas by 
placing and securing large woody debris (i.e., trees, brush piles, etc.) along the 
shoreline or selecting sites for placement of sand and gravel to enhance 
centrarchid spawning.  These types of habitat improvement measures provide 
substrate for primary productivity, nursery habitat and cover for juvenile fish and 
cover for adult fish. For example, the tree and brush pile methodology has been 
successfully employed at the Tapoco Project No. 2169, located on the Little 
Tennessee and Cheoah Rivers in Graham and Swain Counties, North Carolina 
and Blount and Monroe Counties, Tennessee.  Please describe what such a modest 
fish habitat enhancement program would cost and what you envision the benefits 
would be to current fish populations, if any, in Nantahala Lake in comparison to 
the cost of such efforts, and whether the state fishery resource agencies or other 
entities would support or participate in such efforts.  We note that the similar 
Tapoco Project fish habitat enhancement effort enjoys reduced costs because of 
the participation of numerous parties. 

 
Licensee’s Response: 
The project boundary on Nantahala Lake includes 10 vertical feet above the full pond 
elevation.  These areas are primarily wooded riparian corridors within the project boundary 
and owned by the Licensee and the USFS.  These areas were considered a key component 
for the reservoir ecosystems during the Nantahala Cooperative Stakeholder Team’s 
settlement negotiations.  Such riparian areas were recognized for their somewhat limited 
value as wildlife corridors.  More importantly these wooded strips were even more highly 
valued as a source of naturally generated woody debris for fish habitat along the shorelines 
of the project reservoirs.  Programs proposed in the NCST Settlement Agreement that benefit 
aquatic species, in addition to the modified instream flows, include the following: 



 
 Shoreline Management Guidelines 
 The modified lake level program 
 Riparian Habitat Enhancement Fund 
 Soil and Water Conservation Enhancement Fund 
 Removal of Dillsboro Dam 
 Funding for the sicklefin redhorse studies 
 Funding for the brook trout program 
 Support of riparian enhancement projects 
 Purchase of the USFS Conservation Tract 

 
The licensee for two reasons gave no additional consideration to enhancement of shallow 
water fish habitat.  The Shoreline Management Plan and Guidelines developed by the 
licensee for the Nantahala Area reservoirs was designed to maintain the existing riparian 
corridors.  In addition, no fish habitat enhancement program was ever proposed by resource 
agencies or interest groups participating in the stakeholder team discussions and 
negotiations. Since the merits of such a proposal were not discussed, the final agreement did 
not contain specific initiatives that were used at the Tapoca Project to address fish habitat 
along the reservoir shorelines.  Many of the resource agency individuals involved in the 
NCST Settlement Agreement negotiations were also involved at Tapoca. 
 
The cost of a “modest” fish habitat enhancement program would be estimated at $50,000 
annually.  Woody debris is highly valued by fish management biologists as key habitats for 
young-of-the-year and adult fish.  It is unclear whether such woody debris actually increases 
fish production in reservoirs.  Typically, fish populations are more influenced by nutrient 
inputs in such systems.  However, one clear benefit of adding woody debris to the reservoir 
shorelines is that these habitats will attract and concentrate fish providing obvious benefits to 
anglers.  Any program designed to enhance fish habitat would likely be well supported by 
resource agencies and some other entities.  It is also very likely that at least on some 
impoundments, other interest groups would oppose such a habitat enhancement program.  
The NCWRC has worked with Duke and the USFS to install Christmas trees and large 
woody debris habitat.  The partnership marked the appropriate trees and cut and laid them 
into the waterbodies. 
 
Considering the information above, Duke strongly prefers to allow the mechanism 
established in the existing NCST Settlement Agreement (e.g., riparian enhancement fund) to 
address fish habitat improvements such as those used in the Tapoca Project. 
 
15. On page E3-46 you describe the effects of reservoir fluctuations, which can be as 

much as 26 feet in one year, within Nantahala Lake as follows:  “since the 
reservoir level targets and operating guidelines for Nantahala Lake provide for 
rising reservoir levels from early spring through early summer, the risk of 
reservoir level decreases during the spring/early summer spawning season are 
minimal.”  In conjunction with the fishery data presented in the application for 
Lake, staff is unable to determine the current and future effects of reservoir 
operations on the fishery resources of Nantahala Lake.  The on-going and 
potential adverse effects of project operational changes in lake levels on aquatic 



 
resources is not adequately described in the license application.  Please describe 
what effects the current operating scenario, and proposed operating scenario for 
reservoir drawdowns, including for maintenance, have on fish and aquatic biota in 
littoral habitats with particular reference to fish spawning (including those species 
that spawn in periods other than in the spring).  Your response should include 
considerations and discussion of such things as the presence of juvenile fish 
rearing habitats, abundance of submerged aquatic vegetation (SAV), the types of 
species dependent on SAV, the abundance of macroinvertebrate habitat, and the 
overall structure of the fish populations in Nantahala Lake.   

 
Licensee’s Response: 
The current lake level regime for the Nantahala Project, including seasonal drawdowns and 
daily fluctuations, generally occur during the period of year fish are the least active 
(November-March).  Reservoir levels generally reach the point where the important 
vegetation/stream confluence and spawning habitat is inundated by early April.  However, as 
the NCWRC states in their comment letter, the drawdowns and fluctuations can negatively 
impact spawning conditions for centrarchids and walleyes.  The current regime also limits 
the shallow littoral, fish rearing habitat during the fall, leading to a reduced overwinter 
survival.  Submerged aquatic plants (though sparse in this reservoir) and macroinvertebrate 
habitats are limited by the substrate desiccating drawdowns which can be up to 26 feet and 
cannot annually recover to be of maximum benefit to the aquatic ecosystem.  The proposed 
lake level modifications in the NCST Settlement Agreement were developed to alleviate the 
aquatic impacts on fish rearing habitats, aquatic bed vegetation, and macroinvertebrate 
habitats caused by seasonal drawdowns and daily fluctuations.  This agreement is expected 
to improve conditions for lake and river spawners during the spring.  The aquatic impacts of 
the winter drawdown are expected to slightly improve. 
 
16. On page E3-97, you say the 9.3-mile-long bypassed reach contains cool- and 

warmwater fish communities with some scattered habitat that appears adequate to 
support mussels.  You also characterize the bypassed reach as having a relatively 
higher gradient than the reach below the powerhouse and having several 
waterfalls and steep cascades.  Please describe the fish communities and general 
fish habitat in the bypassed reach by stream reach (as delineated in question 
21(a)[description of bypassed reach]). You have also identified that the bypassed 
reach is managed as a trout fishery and designated as Hatchery Supported Trout 
Waters and as Delayed Harvest Trout Waters.  Please identify the numbers, sizes, 
and types of species of fish stocked in the bypassed reach, the frequency of 
stocking, and the entity doing the stocking.  Please characterize the quality of the 
sport fishery established in the bypassed reach and whether the stocking results 
meet the objectives of the stocking entity. Also, please describe whether any state or 
federal fishery resource agency has indicated any preference in fishery 
management objectives for project-affected stream reaches in the bypassed reach 
over recreational boating activities for those same stream reaches, if any, that are 
proposed to receive seasonal flow releases for recreational boating. 

 



 
Licensee’s Response: 
The fisheries study for the Nantahala River mainstem, Nantahala River bypassed reach, 
Whiteoak Creek, and Dicks Creek consisted of depletion population estimates at various 
locations in these areas during the summer/fall 2001 and a review of historical data collected 
by the NCWRC during 1988 (unpublished data) and Fish and Wildlife Associates (FWA) 
during 1997, 1998 and 1999 (FWA 2000) at various locations within Dicks Creek and the 
Nantahala River bypass.   This study has been provide in Volume III (Part 1) of the License 
Application and is the first report under the Fisheries reference tab.  Figure E3.1-1 of the 
License Application depicts the locations of these sampling sites. 
 
As described in this report, historical sampling by FWA consisted of depletion population 
estimates at two locations in the Nantahala bypass between the Project dam and the 
confluence of Dicks Creek, two locations in the Nantahala bypass between the confluences 
of Dicks Creek and Whiteoak Creek and six locations within Dicks Creek.  Historical 
sampling by the NCWRC consisted of qualitative and quantitative collections at various 
locations in the Nantahala bypass between the dam and powerhouse.  Sample dates and 
descriptions of the various sample locations are presented in Table 1 of the fisheries report.  
Most of the information requested has been included in the NCWRC’s Fish and Wildlife 
Management Plan for the Nantahala River Basin.  As stated by the NCWRC (Attachment C), 
catchable trout (generally greater than 10 inches) are stocked in the Nantahala bypass 
between Dicks Creek and the powerhouse outlet canal.  Catchable trout are also stocked in 
the Nantahala River regulated reach below the powerhouse.  Both the bypass and regulated 
reach, however, also contain populations of wild trout.  The stocked reaches provide 
extremely popular fisheries.  The NCWRC’s management goal is to protect and enhance the 
natural resources and recreational fisheries of the bypassed reach.  In a mutually exclusive 
situation, the NCWRC states that their preference is for fish and wildlife over recreational 
boating. 
 
The NCWRC stated that they are concerned that some of the effects of high flow releases, 
mainly high temperatures, may negatively impact the wild and stocked trout in the bypassed 
reach.  Even so, in accordance with the Settlement Agreement, they support limited 
recreational flows for boating in the Nantahala bypassed reach with the provision that 
conditions be monitored for several years to assess the effects as outlined in Section 5.3 of 
the NCST Settlement Agreement.  
 
17. You have indicated in the license application that the water intake for the project 

has steel trashracks and is located west of the Nantahala dam.  However you have 
not provided any drawings of trashracks or other information about the water 
intakes or any analysis of potential effects of the project on turbine entrainment 
and mortality of fishery resources.  To assist staff in determining potential turbine 
entrainment and mortality of fishery resources caused by the project, please 
provide the following to help staff complete their evaluation of this issue: 

 
(a)   A description of the existing trashracks which include map/drawings that 

show (1) the dimensions of the trashracks; (2) the clear bar spacing 
between the trashrack bars; (3) the angle of the trashracks in relation to 



 
water flowing into the intake; and (4) the depth of the intake in relation to 
typical seasonal water surface elevations; 

 
(b) An estimate of water velocities directly upstream of the water intake at the 

project when it is operating at full capacity; 
 

(c)  An estimate of the effects of any turbine entrainment and mortality caused 
by the project on various fish populations currently residing in the 
reservoir.  We are not requiring you to conduct an in-the-field entrainment 
and turbine mortality study at this time, rather we are suggesting you 
conduct a literature review approach that uses entrainment and mortality 
study results from other hydropower projects with fish communities similar 
to those found at the Nantahala Project, and evaluate this information in 
consideration with the project’s specific generating equipment (i.e., turbine 
design, runner speeds, etc.), and any other unique project design features; 
and 

 
(d) A description of any measures you could implement, install, or modify at 

the project to reduce or eliminate fish entrainment and mortality, if it is 
determined that proposed operations of the project would significantly 
adversely affect fish populations in the project-affected waters and include: 
(1) an estimate of the effectiveness of any measure(s) you evaluate; (2) the 
costs associated with implementing any measure(s) you evaluate; and (3) 
provide comments of the state and federal resource agencies on items (a) 
through (d) above. 

 
Licensee’s Response: 

 
(a) Nantahala Intake and Trash Racks 

The Nantahala trash rack structure includes nine flat grated intake panels mounted to a 
support stand in front of the intake tunnel.  Eight of the panels are 7’-10 5/8”wide and 7’-3” 
long and the ninth panel is 7’-10 5/8” wide and 10’ long.  Each rack panel is comprised of 
59 vertical 2.5" x 3/8" bars at 1.25" clear spacing.  The attached figures (TTR-1 & TTR-2) 
illustrate the configuration of the trash racks.  Figure TTR-2 shows the approach angle and 
the depth of water over the trash rack structure. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

Figure TTR-1 

  
 

Clear Spacing between rack bars 

The clear spacing between vertical bars is equal to 1.25 inches 

 

 

 

 

 



 
 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure TTR-2 

Normal Max. El. 3012.2 ft msl 

During normal operating 
conditions there is 80 ft (+) of 
water over the intake 

Normal Min. El. 2985.2 ft msl 

2872.2 ft msl



 
(b) An estimate of the Average Water Velocity directly upstream of the trash racks is 

calculated using the flow equation:  Velocity = Flow / Available Area. 

Where: 

Flow = Maximum flow through the power plant = 724 cfs 

Flow = Best efficiency flow through the power plant = 540 cfs 

 

Available Area is defined by the intake area minus the area of the trash rack panels 

Area of vertical obstruction for 7’-3” by 7-10 5/8”:  

Area = (length of bars) x (width of bars) x (number of bars)  

Area = (87") x (0.375") x (59) = 1924.9 sq inches 
 

Area of horizontal obstruction for 7’-3” by 7-10 5/8”:  

Area = (length of bars -overlapping points) x (thickness of bars) x 
(number of bars)  

Area = (94.625”- 22.12") x (0.375") x (9)  

Area = 244.7 sq inches  

Conversion of square inches to square feet  

Area = (244.7 sq inches + 1924.9 sq-inches)/l44 sq-inches per 
sq-ft  

Area = 15.1 sq-ft of flow obstruction per 7’-3” by 7-10 5/8” 
intake panel  

Area of vertical obstruction for 10’-0” by 7-10 5/8”:  

Area = (length of bars) x (width of bars) x (number of bars)  

Area = (120") x (0.375") x (59) = 2655 sq inches 
 

Area of horizontal obstruction for 10’-0” by 7-10 5/8”:  

Area = (length of bars -overlapping points) x (thickness of bars) x 
(number of bars)  



 
Area = (94.625”- 22.12") x (0.375") x (10)  

Area = 271.9 sq inches  

Conversion of square inches to square feet  

Area = (271.9 sq inches + 2655 sq-inches)/l44 sq-inches per sq-
ft  

Area = 20.3 sq-ft of flow obstruction per 10’-0” by 7-10 5/8” 
intake panel  

Total intake area 

The area of the eight (8) - 7’-3” by 7-10 5/8” intake panels through which flow 
enters equals:  

Area of one panel = length x width  

A = 7.25 ft x 7.89 ft  

A = 57.2 sq-ft  

Area for 8 panels is 457.6 sq-ft  

 

The area of the one (1) - 10’-0” by 7-10 5/8” intake panel through which flow 
enters equals:  

Area of one panel = length x width  

A = 10 ft x 7.89 ft  

A = 78.9 sq-ft  

Area for all 8 panels is 457.6 + 78.9 = 536.5 sq-ft  

Velocity assuming maximum regulated (restricted by controls) flow 
through the power plant 

Vm = 677 cfs / (536.5-(15.1 x 8+20.3)sq-ft 

Vm = 677 cfs / (536.5-141.1) sq-ft 

Vm = 1.7 ft per sec 



 
Velocity assuming best efficiency flow through power plant 

Vb = 540 / 395.4 sq-ft 

Vb = 1.4 ft per sec 

Velocity assuming maximum flow through power plant 

Vm = 724 cfs / 395.4 sq-ft 

Vm = 1.8 ft per sec 

 (c) Given the depths of the Nantahala Project intake (i.e., depth of up to 130 feet at full 
pond), the rack configurations (1.25 inch vertical bar spacing), the average intake 
velocities (1.8 ft per second), and the lack of physical evidence of entrainment 
mortality, Duke believes that a desk-top study is not necessary at this time.  The 
NCWRC maximum intake velocity guideline is 1.5 feet per second.  The maximum 
intake screen threshold established by the NCWRC is 2.5 inches. 

 
(d) Since Duke does not view entrainment impacts at the Nantahala Project as an issue 

due to the factors discussed in Item 17(c), no measures to implement, install, or 
modify the developments to reduce or eliminate fish entrainment are necessary. 

 
18. You have provided standing crop estimates for various fish species for the 

Nantahala River bypassed reach, the mainstem of the Nantahala River below the 
project powerhouse, for Nantahala Lake, and for Dicks Creek.  Staff needs to 
know how your findings compare with other similar water bodies to help determine 
project effects on fishery resources.  Please describe how the standing crop 
estimates you found for these water bodies compares to similar-sized water bodies 
that are part of other Duke Projects, or with general guidelines or parameters for 
standing crop estimates for similar species and water bodies that are used by the 
NCWRC, NC Department of Environment and Natural Resources, or other similar 
resource agencies or entities. 

 
Licensee’s Response: 
Please see the responses to AIR No.11 and No.12 regarding low productivity of the 
Nantahala Reservoir system.  As the NCWRC stated in their comment letter (Attachment C), 
they regard the concept of standing crop estimates as antiquated for reservoirs because 
virtually any sampling method is going to be biased by the selection of sample sites and 
associated gear limitations.  The NCWRC typically index abundance by estimating catch-
per-effort in some sort of controlled framework such as fixed shoreline electrofishing sites, 
angler catch rates, or gill net nights.  As far as comparisons to other reservoirs, Nantahala 
Reservoir supports fewer fish and fewer pounds of fish per acre than other reservoirs in this 
part of the state, due to its high elevation, short growing season, relatively pure water, 
forested watershed, and poor underlying soils. 
 



 
19. On page 45 of the IFIM report, a sample interactive spreadsheet for Index C 

results is exhibited for the East and West Fork Projects. Please provide an 
explanation for the abbreviations used in the Table 7.3. (i.e., what is BDDA, 
LNDA/J/S, MTSJ/A etc.).  Furthermore, please provide the interactive 
spreadsheets for Index C results developed for the five study reaches (i.e., 1. 
Nantahala River mainstem, 2. Below Whiteoak Creek confluence, 3. Whiteoak 
Creek, 4. Below Dicks Creek confluence, and 5. Above Dicks Creek confluence) 
that were compiled for the IFIM study and referenced on page 44 of the IFIM 
report as appearing in Appendix H, but were not located in Appendix H and were 
inadvertently left out of the application. 

  
Licensee’s Response: 
The explanation for the abbreviations used in Table 7.3 of the IFIM report is as follows: 
Abbreviation BDDA LNDA/J/S MTSJ/A NHSJ NHSA MACP RBTS BTS 
Explanation Banded 

Darter 
Adult 

Longnose 
Dace 
Adult/ 
Juvenile/ 
Spawn 

Mottled 
Sculpin 
Juvenile/ 
Adult 

Northern 
Hognose 
Sucker 
Juvenile 

Northern 
Hognose 
Sucker 
Adult 

Macro- 
Inverte. 
Plecoptera 

Rainbow 
Trout 
Spawning 

Brown 
Trout 
Spawning 

 
The interactive spreadsheets as provided in Appendix H of the associated with the Nantahala 
Project IFIM study are as follows: 
 



 

 
 



 

 
 



 

 
 
 



 

 
 
 
 



 

 
 
 



 
20. Seasonal whitewater recreational boating flow releases are proposed for the 

mainstem of the Nantahala River below the powerhouse and in the Nantahala 
River bypassed reach below the Nantahala dam.  Please describe the potential 
effects of these proposed recreational boating flows on aquatic biota and wildlife 
using these project-affected waters and any measures proposed to minimize any 
adverse effects on these biological resources.  You have proposed to monitor and 
identify any significant adverse impacts on fishery resources caused by these 
recreational boating flow releases during the first two years of these recreational 
flow releases.   Staff needs an estimate of the current effects of project peaking 
operations on aquatic resources and wildlife resources in project-affected waters of 
the Nantahala River, including the bypassed reach.  Furthermore, staff cannot 
wait until after a license is issued to determine what the effects the proposed 
project operation, including whitewater boating flow releases, would have on 
aquatic and wildlife resources in the project-affected area.  Staff needs your best 
estimate of project effects, (as proposed using the operational scenario described 
for the project in the license application and as modified by the settlement 
agreement), on aquatic and wildlife resources in the project-affected area and your 
specific measures to reduce these project impacts.  Staff needs this analysis to 
prepare its NEPA document to present to the public and to the Commission to 
ultimately determine whether the project should be licensed or not and to include 
the appropriate terms and conditions to protect and enhance aquatic resources and 
wildlife resources affected by the continued operation of the project. 

 
Licensee’s Response: 
Although the high flow releases will be less than bankfull events, the recreational flows are 
expected to affect the temperature regime (see AIR No. 2), turbidity, and velocities in the 
bypassed reach.  Impacts to dissolved oxygen also may occur due to changes in the 
temperature and suspension of sediments (see AIR No. 5).  The primary effect the NCWRC 
(Attachment C) is concerned about is the displacement of stocked hatchery trout by the 
recreational boating flows.  The NCWRC plans to monitor the movements of stocked trout 
using a telemetry study.  Based on the monitoring activities provided in Section 5.3 of the 
NCST Settlement Agreement, the NCWRC stated that they would plan to mitigate for any 
documented project affects by altering the schedule of the boating flows or adjusting the 
schedule for stocking fish. 
 
Bypassed Stream Reaches 
 
21. Staff is unable to determine the effects of project operation on fish, aquatic 

resources and wildlife in the 9.3-mile-long bypassed reach.  The license 
application provides a piecemeal picture of what the bypassed reach looks like, 
what flows are present year-round throughout the bypassed reach, and what 
habitat exists for fishery and aquatic resources. Your fish sampling efforts 
conducted in the 9.3-mile-long bypassed section of the Nantahala River excluded 
any sampling in the immediate area below the Nantahala dam and in the 
lowermost five mile section of the bypassed reach above the powerhouse.  Please 
describe whether you expect the fish species, fish populations, and fish standing 



 
crop in these two reaches to be any different from those identified in the other 
sections of the bypassed reach that were sampled for fish, and if so, why.  Please 
explain if the fish collection made at site AD-2 near Rowland Branch represents 
fish species likely to be found between the Nantahala Dam and Rowland Branch? 

 
Licensee’s Response: 
The fish community and population levels in the lowermost part of the bypassed reach are 
similar to those found in the reach between Dicks Creek and Whiteoak Creek.  Based on data 
collected in the 1980s, the reach above Dicks Creek (including station AD-2) supports a very 
different species assemblage from the rest of the bypassed reach.  The uppermost reach 
includes sunfish (e.g., green sunfish and rock bass) and other species typical of a reservoir or 
warmwater stream.  Although three species of trout were also documented in this upper 
reach. 
 
22. The 9.3-mile-long bypassed reach of the Nantahala River is affected by current 

project operations. The current license does not require any minimum flow be 
released from the Nantahala dam into the bypassed reach of the Nantahala River. 
To help staff better understand current effects of project operations on aquatic and 
wildlife resources in the bypassed reach, and the effects under the proposed future 
operation of the project, please provide the following: 

 
a. A general description and length of the bypassed reach for each of the 

following segments: (i) from the Nantahala Dam to Rowland Branch; (ii) 
from Rowland Branch to Dicks Creek; (iii) from Dicks Creek to Whiteoak 
Creek; and (iv) from Whiteoak Creek to the powerhouse outlet canal; 

b. A brief description of fish and aquatic habitat for segments identified in 
item (a) above and include, if possible, typical width of stream, presence or 
absence of overhead tree cover, substrate type, habitat characteristics (i.e., 
bedrock, riffle/pool complex, undercut banks, etc.), stream gradient, and 
length of any segment of the bypassed reach not receiving any flows with 
the timing and duration of such event; 

c. An estimate of stream flow, by season, for the stream segments identified in 
item (a) above and include identification of any tributaries emptying into 
the segment, their drainage area, and whether these tributary streams are 
perennial or not and their estimated annual flow contribution in cubic feet 
per second (cfs). Please identify the distance downstream from the dam 
where the tributaries enter the bypassed reach;        

d. You have identified Horn of God rapids (at RM 17.0), Slot Falls (near RM 
17.8) and Cockland Falls (at RM 19.0), and Cocktail Rocks as being within 
the bypassed reach, which also includes the Cascades Section.  On page 
E5-63 you also name six major rapids in the Cascades Section.  Please 
describe if there are any other rapids or waterfalls in the bypassed reach 
and characterize all of them as to their height, length, effects during low or 
no flow periods, public access to each of these features (other than by 



 
water), and an estimate of visitor usage of or to the falls and rapids in the 
bypassed reach; and  

e. An estimate of the amount of leakage from the Nantahala dam in cfs and 
also show the frequency of spills (including natural and proposed releases 
[current and proposed]) over the dam, by month, for a typical water year 
and include the size (in cfs) and duration of these spill events. 

 
Licensee’s Response: 
(a) The length of the reaches are provided below: 

 
River Segment Length in miles 
Dam to Rowland Branch 1.41 
Rowland Branch to Dicks Creek 1.04 
Dicks Creek to Whiteoak Creek 3.26 
Whiteoak Creek to release channel 4.06 

 
Unfortunately, Duke is lacking specific habitat information in association with the above 
mentioned bypassed reaches.  Duke plans to provide this information and the specific habitat 
components mentioned below to the FERC by September 30, 2004.     
 

(b) The gradients for the river segments are provided below: 
 

River Segment Gradient  
(slope in percent) 

Dam to Rowland Branch 0.7 
Rowland Branch to Dicks Creek 0.8 
Dicks Creek to Whiteoak Creek 1.5 
Whiteoak Creek to release channel 2.2 

 
Duke is lacking specific habitat information in association with the above mentioned 
bypassed reaches.  Duke plans to provide this information and the specific habitat 
components mentioned below to the FERC by September 30,  2004.     
 

(c) Estimated streamflows for each segment are tabulated below.  The flow shown for 
the bottom of segment does not include the flow from the tributary defining the end 
of the segment.  The flow shown for the top of the segment does include the flow 
from the tributary defining the start of the segment.  Flows include proposed releases 
from Dicks Creek and Whiteoak Creek diversions.  For the purposes of the tables and 
charts below, “Summer” refers to July through October, and “Winter” refers to 
November through June.   

 



 
 

River Segment Summer 
(cfs) 

Winter 
(cfs) 

Annual  
(cfs) 

Dam to Rowland Branch - - - - - - - - - 
 Flow at top of segment Less than 1 cubic foot per sec. 
 Flow at bottom of segment 2.09 4.17 3.48 
Rowland Branch to Dicks Creek - - - - - - - - - 
 Flow at top of segment 3.93 7.86 6.55 
 Flow at bottom of segment 4.69 9.37 7.91 
Dicks Creek to Whiteoak Creek - - - - - - - - - 
 Flow at top of segment 29.0 33.9 32.3 
 Flow at bottom of segment 35.7 47.4 43.5 
Whiteoak Creek to release channel - - - - - - - - - 
 Flow at top of segment 64.5 96.9 86.1 
 Flow at bottom of segment 76.2 120.3 105.6 

 
The flows tabulated above are also shown graphically in Figure 22-1.  This figure also 
identifies the major tributaries to the bypassed reaches.  The major tributaries are perennial.  
The cumulative drainage area is plotted as a black line, and its axis is on the right edge of the 
chart.  The cumulative river flows are shown as squares or diamonds and seasons are 
differentiated by color.  The axis for flows is on the left edge of the chart. 
 
 



Figure 22-1     Nantahala River between dam and powerhouse 
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The table below lists all “blue-line” tributaries as shown on the USGS quad sheets (see 
Figure 22-2).  It is expected that not all the blue-line tributaries are perennial streams since 
some of the drainage areas are very small.  Areas that runoff directly into the river are also 
listed in the table below.  All tributaries and direct inflows are listed with their distance 
downstream of the dam and their drainage areas.  The flow rates listed in the table are the 
incremental flows from each drainage area;  the flow rates are annual average rates in cubic 
feet per second.  Flow rates for Dicks Creek and Whiteoak Creek represent the proposed 
conditions described in the license application.   
 
 

Tributary or direct drainage* Dist. from 
dam (mi) 

Drainage 
area (mi2) 

Annual 
avg. flow 

(cfs) 
Nantahala Dam (0) 0.00 0.0 0.0 
Direct 28 on left 0.35 0.4 1.2 
Lambert Cove on left (12) 0.70 0.8 1.2 
Direct 29 on right 0.71 1.1 1.1 
Rowland Branch on right (13) 1.41 2.1 3.1 
Direct 27 on left 1.45 2.4 0.9 
Unnamed on left (26) 2.19 2.5 0.3 
Direct 24 on left 2.32 2.5 0.1 
Dicks Creek on left (30) 2.45 7.1 24.5 
Direct 31 on left 2.55 7.1 0.1 
Direct 25 on right 2.59 7.7 1.7 
Appletree Branch on left (8) 2.64 8.3 2.0 
Direct 32 on left 3.51 8.8 1.5 
Beech Cove Branch on right (11) 3.77 9.4 1.8 
Walnut Cove on left (6) 4.38 9.7 0.9 
Direct 33 on left 4.59 9.8 0.2 
Direct 34 on right 4.74 10.3 1.8 
Poplar Cove on left (5) 4.79 10.7 1.2 
Whiteoak Creek on right (7) 5.71 21.9 42.6 
Unnamed on right (22.2) 5.78 22.0 0.4 
Direct 37 on left 5.82 22.4 1.3 
Direct 36 on right 6.04 22.5 0.2 
Unnamed on right (3) 6.30 22.5 0.1 
Direct 38 on right 6.74 22.7 0.5 
Unnamed (Turkey Pen Cove) on left 
(4) 6.85 23.0 1.0 
Camp Branch on right (1) 7.17 24.1 3.3 
Direct 23 on left 7.51 24.4 0.8 
Direct 22 n right 7.80 24.6 0.8 
Pierce Creek on left (39) 8.16 27.3 8.1 
Unnamed on right (40) 8.43 27.4 0.5 
Direct 19 on left 8.50 27.5 0.2 



 
Tributary or direct drainage* Dist. from 

dam (mi) 
Drainage 
area (mi2) 

Annual 
avg. flow 

(cfs) 
Unnamed on left (21) 8.83 27.6 0.3 
Direct 18 on left 9.03 27.7 0.3 
Direct 40 on right 9.10 28.0 1.0 
Unnamed on left (20) 9.22 28.1 0.3 
Direct 17 on left 9.50 28.2 0.3 
Release canal on left 9.77 0.0 0.0 

 
NOTE:  the designation numbers in the table above (e.g., Direct 36, (21)) correspond to 
Figure 22-2 of this AIR response and the numbers associated with the various blue-line 
tributary watersheds.



 



(d) In the bypass section below Nantahala Dam there are several sections with different 
levels of whitewater difficulty. There are mild rapids (Class I-II on the International 
Scale of River Difficulty) between Nantahala Dam and Cocktail Rock 
Rapid/Waterfall at about RM 18.2. Anglers mainly use this section.  Cocktail Rock 
Rapid/Waterfall is rated at about Class III+ to IV-. Between Cocktail Rock 
Rapid/Waterfall and Slot Rapid/Waterfall at about RM 17.8 there are mild rapids of 
about Class I-II+ difficulty.  Anglers mainly use this section.  Slot Falls (or U Ledge 
or V Ledge) has a difficulty rating of about Class IV to V- depending on the water 
level.  The river section from below Whiteoak Creek (about RM 17.5 to RM 16.5 is 
known as the Cascades Section of the Nantahala River and is generally rated between 
Class IV to V-.  This approximately one mile section contains four named 
rapids/waterfalls (and several that aren’t named) of Class IV to V- difficulty 
depending on the water level.  The rapids/waterfalls are continuous over this 
distance.  The named rapids/waterfalls are Horns of God at about RM 17.0, quickly 
followed by Big Kahuna, Junkyard, and Chinese Arithmetic.  There is relatively easy 
access to Horn of God since the river channel is relatively close to the road at this 
point.  The other rapids/waterfalls are harder to see since the road is high above the 
river channel (about 75 to 125 feet).  Paddlers and waterfall watchers mainly use this 
section. 

 
The river section from about RM 16.5 to RM 13.3 is known as the Upper Nantahala Section 
and its rapids (not generally called waterfalls) are fairly continuous and generally rated at 
Class III+ difficulty. There is relatively easy access to the rapids in the Upper Nantahala 
section since Wayah Road runs along the river channel and the banks are no more than about 
15 feet high. Anglers heavily use this section.  There is less use by paddlers, and a few 
tourists looking for scenery.  
 
During August 2001 (during the drought), flows in the bypassed reach were measured at 16 
cfs downstream of Dicks Creek and 36 cfs downstream of Whiteoak Creek.  These flow 
levels provided water in the waterfalls and anglers were still in the channel casting for fish. 
 
There are no other waterfalls in the Nantahala River bypassed reach. 
 
      Estimates of Size of Waterfalls in Bypassed Reach 

Waterfall 
Name 

Height of 
Main Drop 

(ft) 

Total 
Drop/ 

Length 
(ft/ft) 

Channel 
Width 

(ft) 

Pool Width 
Base of Falls 

(ft) 

Cocktail Rock 10 16/50 20-50 30 
Slot Falls 12 12/2 35-40 70 
Horns of God 15 30/50 50-85 80 
Big Kahuna 15 35/80 30-40 70 
Junkyard 8 30/80 20-35 65 
Chinese Arithmetic 20 20/30 20-30 40 

 



 
There is informal public access (USFS Land) to Cocktail Rock and Slot Falls from Old River 
Road -FS Road 308 - gravel) with each location having room for about 3-4 cars.  Public use 
of these two areas is mainly fishing and camping with swimming and sunbathing occurring 
at Cocktail Rock. 
 
There is informal access (gravel pull outs mostly on USFS property along Wayah Road - SR 
1310) along the Cascades section (about 5 pull outs holding a total of about 10 cars) and the 
Upper Nantahala section (about 12 pull outs holding a total of about 40 cars). Public use of 
the Cascades section is mainly paddling when water levels are sufficient.  Public use of the 
Upper Nantahala section is mainly trout fishing with paddling occurring when water levels 
are sufficient. 
 
(e)  The leakage is less than one tenth of one cubic foot per second.   
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23. You are proposing to release various minimum flows into the Nantahala River 
bypassed reach from Dicks Creek and Whiteoak Creek.  Please describe what the 
total flow contribution from Dicks Creek and Whiteoak Creek will be to the 
bypassed reach (in cfs), and include what the current flow (in cfs) from each creek 
is (annual average in cfs) before your proposed changes are made.   

 
Licensee’s Response: 
 
Table 23-1.  Summary of Nantahala Project Diversion Flows and Releases 

Diversion: Whiteoak Creek Dam Dicks Creek and Diamond 
Valley Dams 

Estimated average 
annual flow at the 
diversion 
impoundments:   
 

The drainage area above the 
impoundment is approximately 
13.8 square miles, and the 
estimated average annual flow at 
the impoundment is 52 cubic feet 
per second.   

The drainage area above the 
impoundments is approximately 
3.1 square miles, and the 
estimated combined average 
annual flow at the impoundments 
is 9.3 cubic feet per second.   

Flow currently 
released into the 
bypassed reach of 
the Nantahala River 
from each diversion: 
  
 

 Near the connection of the 
Whiteoak Creek pipe to the 
Nantahala penstock, there is a 
valved pipe that comes off the 
Whiteoak Creek pipe and 
releases into the Dicks Creek 
channel which flows to the 
Nantahala River.  The valve is 
open from July 1 through 
November 15 releasing 8 cubic 
feet per second* into Dicks 
Creek.   

 The valve at the connection of 
the Dicks Creek pipe with the 
Nantahala penstock has been 
permanently closed.  
Consequently the combined 
flows of Dicks Creek and 
Diamond Valley Creek go over 
the Dicks Creek dam and down 
the Dicks Creek channel to the 
Nantahala River.   

 

Proposed flow 
releases into the 
bypassed reach of 
the Nantahala River 
from each diversion: 
  
 

 The current release will be 
continued from June 1 through 
October 31, and additional 
piping and a valve will be 
installed to make a second 
release of 8 cubic feet per 
second* all year long.   

 An additional release of 8 
cubic feet per second* will be 
made all year long at the 
Whiteoak Creek dam into the 
Whiteoak Creek channel 
which flows to the Nantahala 
River.   

 The current condition will 
remain unchanged, thereby, 
allowing the overflows from 
Dicks Creek and Diamond 
Valley Creek to continue to 
flow down Dicks Creek 
channel to the Nantahala 
River.   

 

*  Note that all the flow releases are 8 cubic feet per second or inflow -- whichever is less.   
 



 
In addition to the 52 and 9.3 cfs inflows to the diversion impoundments, there is direct runoff 
flow into the Nantahala River from the unimpounded drainage area between dam and the 
powerhouse.  This area is 25.1 square miles, and it produces an average annual flow of 78 
cubic feet per second.   
 
Table 23-2.  Nantahala Bypass Flow Totals under Current Conditions -- December 
through June 

 
Flow into 

Nantahala River 

Location 
(miles D/S 
of Dam) 

 
Incremental Flow Rate 

 
Cumulative Flow 

Rate 
Toe of Nantahala 
Dam 

0 0.1 cfs estimated leakage 0 

Confluence of 
Dicks Creek 

2.4 9 cfs from Dicks Creek  
dam plus accretion from 
Dicks Creek drainage area 
downstream of diversion* 

More than 9 cfs since 
accretions between 
dam and confluence 
and between diversion 
and confluence are 
added at powerhouse* 

Confluence of 
Whiteoak Creek 

5.7 Accretion into Whiteoak 
Creek downstream of the 
diversion* 

More than 9 cfs since 
accretions between 
dam and confluence 
and between diversions 
and confluence are 
added at powerhouse* 

Nantahala 
Powerhouse 

9.3 78 cfs total accretion 
upstream of Nantahala 
powerhouse 

Total flow at 
powerhouse is 87 cfs.  

* These accretions are included in the total 78 cfs that accumulates from all unimpounded 
areas upstream of the Nantahala powerhouse. 
 
Table 23-3.  Nantahala Bypass Flow Totals under Current Conditions -- July 
through November 

 
Flow into 

Nantahala River 

Location 
(miles D/S 

of dam) 

 
Incremental Flow 

 Rate 

 
Cumulative Flow Rate

Toe of Nantahala 
Dam 

0 0.1 cfs estimated leakage 0 

Confluence of 
Dicks Creek 

2.4 9 cfs from Dicks Creek 
diversion dam 8 cfs from 
Whiteoak Creek diversion 
pipeplus accretion  from 
Dicks Creek drainage  
area downstream of diversion*

More than 17 cfs since 
accretions between dam 
and confluence and 
between diversion and 
confluence are added at 
powerhouse* 

Confluence of 
Whiteoak Creek 

5.7 Accretion into Whiteoak 
Creek downstream of the 

More than 17 cfs since 
accretions between dam 



 
diversion* and confluence and 

between diversions and 
confluence are added at 
powerhouse* 

Nantahala 
Powerhouse 

9.3 78 cfs total accretion upstream
of  
Nantahala powerhouse 

Total flow at 
powerhouse is 95 cfs.  

* These accretions are included in the total 78 cfs that accumulates from all unimpounded 
areas upstream of the Nantahala powerhouse. 
 
Table 23-4.  Nantahala Bypass Flow Totals under Proposed Conditions -- October 
through June 

 
Flow into 

Nantahala River 

Location 
(miles D/S 
of Dam) 

 
Incremental Flow  

Rate 

 
Cumulative Flow 

Rate 
Toe of Nantahala 
Dam 

0 0.1 cfs estimated leakage 0 

Confluence of 
Dicks Creek 

2.4 9 cfs from Dicks Creek 
diversion dam 8 cfs from 
Whiteoak Creek diversion 
pipesplus accretion from 
Dicks Creek drainage  
area downstream of diversion*

More than 17 cfs since 
accretions between 
dam and confluence 
and between diversion 
and confluence are 
added at powerhouse* 

Confluence of 
Whiteoak Creek 

5.7 8 cfs from Whiteoak Creek 
diversion dam plus accretion 
into Whiteoak Creek 
downstream of the diversion*

More than 25 cfs since 
accretions between 
dam and confluence 
and between diversion 
and confluence are 
added at powerhouse* 

Nantahala 
Powerhouse 

9.3 78 cfs total accretion upstream
of Nantahala powerhouse 

Total flow at 
powerhouse is 103 cfs.  

* These accretions are included in the total 78 cfs that accumulates from all unimpounded 
areas upstream of the Nantahala powerhouse. 
 
Table 23-5.  Nantahala Bypass Flow Totals under Proposed Conditions -- July 
through October 

 
Flow into 

Nantahala River 

Location 
(miles D/S 
of Dam) 

 
Incremental Flow 

Rate 

 
Cumulative Flow 

Rate 
Toe of Nantahala 
Dam 

0 0.1 cfs estimated leakage 0 

Confluence of 
Dicks Creek 

2.4 9 cfs from Dicks  
Creek diversion dam  
16 cfs from Whiteoak Creek 
diversion pipes 

More than 25 cfs since 
accretions between 
dam and confluence 
and between diversion 



 
plus accretion from Dicks Cree
drainage area downstream of 
diversion* 

and confluence are 
added at powerhouse* 

Confluence of 
Whiteoak Creek 

5.7 8 cfs from Whiteoak Creek 
diversion dam  
plus accretion into Whiteoak 
Creek downstream of the 
diversion* 

More than 33 cfs since 
accretions between 
dam and confluence 
and between diversion 
and confluence are 
added at powerhouse* 

Nantahala 
Powerhouse 

9.3 78 cfs total accretion upstream
of Nantahala powerhouse 

Total flow at 
powerhouse is 111 cfs.  

* These accretions are included in the total 78 cfs that accumulates from all unimpounded 
areas upstream of the Nantahala powerhouse. 
 
24. It is staffs’ understanding that Dicks Creek currently releases its natural flow of 12 

cfs into the bypassed reach (inflow equals outflow at the Dicks Creek Diversion 
Dam) and that this flow will be augmented by 16 cfs when the proposed transfer 
mechanisms from Whiteoak Creek are complete. Whiteoak Creek would release 8 
cfs from the Whiteoak Creek Diversion Dam or inflow annually, into the 
Nantahala River bypassed reach, even after the diversion of 16 cfs from Whiteoak 
Creek to Dicks Creek. Please describe if these proposed flow releases into the 
Nantahala River bypassed reach are to mitigate for adverse effects of project 
operation on DO and temperature in the bypassed reach or are to mitigate on-
going adverse affects, if any, in Dicks Creek and Whiteoak Creek.  Please describe 
what effects these proposed total flows releases from Dicks Creek and Whiteoak 
Creek are likely to have, if any, on the water quality parameters of temperature 
and DO in the Nantahala bypassed reach and describe what percentage these two 
creek flow releases represent seasonally in the bypassed reach at their point of 
entry (i.e., a hypothetical example, the total flow of 28 cfs from Dicks Creek 
represents two percent of the total flow in the bypassed reach at that point in the 
bypassed reach during the low flow period of August).  

 
Licensee’s Response: 
The water quality effects of the proposed total flow releases into Dicks Creek and Whiteoak 
Creek are provided in the responses to AIR No. 4 and AIR No. 5.   The proposed addition of 
Dicks Creek and Whiteoak Creek water to the Nantahala bypassed reach (Table 24-1) is to 
augment flow, not as mitigation for temperatures or dissolved oxygen concentrations. 
 
Table 24-1.  Flows Associated with the Nantahala Bypassed Reach. 
Reach Summer cfs Winter cfs Annual cfs 
Nantahala River 
Above Confluence 

4.69 9.37 7.81 

Dicks Creek with 
augmentation 

24.27 24.55 24.46 

Nantahala River 
below confluence 

28.96 33.92 32.27 



 
Dicks Creek as 
percent of total river 
flow 

83.8% 72.4% 75.8% 

 
Dicks Creek and Whiteoak Creek have cooler water with higher dissolved oxygen 
concentrations than the Nantahala bypassed reach (See AIR responses No. 4 and No. 5).  
Therefore, as a consequence of the addition of colder water and higher dissolved oxygen 
concentrations to the Nantahala bypassed reach, the water in the bypassed reach would cool 
and the dissolved oxygen concentrations would rise immediately after the Dicks Creek 
confluence.  However, since temperature and dissolved oxygen respond rapidly to 
atmospheric conditions, these constituents would rapidly equilibrate with the atmosphere. 
 
The percentages that the various bypassed reaches represent seasonally in the bypassed reach 
at their point of entry is provided below. 
 
Rowland Branch Summer (cfs) Winter (cfs) Annual (cfs) 
Nantahala River above confluence 2.09 4.17 3.48
Rowland Branch flow  1.84 3.69 3.07
Nantahala River below confluence 3.93 7.86 6.55
RB as percent of flow below 
confluence 46.9% 46.9% 46.9%
    
All flows are at the confluence of the creek and the bypassed river reach. 
All flows are shown in cubic feet per second (cfs).  

 
Dicks Creek Summer (cfs) Winter (cfs) Annual (cfs) 
Nantahala River above confluence 4.69 9.37 7.81
Dicks Creek with augmentation  24.27 24.55 24.46
Nantahala River below confluence 28.96 33.92 32.27
Dicks Creek as percent of total 
river flow 

83.8% 72.4% 75.8%

All flows are at the confluence of the creek and the bypassed river reach. 
All flows are shown in cubic feet per second (cfs). 
 
Whiteoak Creek Summer (cfs) Winter (cfs) Annual (cfs) 
River above confluence with 
augmentation 35.71 47.43 43.53
Whiteoak Creek with 
augmentation  28.75 49.49 42.58
Nantahala River below 
confluence 64.46 96.92 86.10
WC as percent of flow below 
confluence 44.6% 51.1% 49.4%
    



 
All flows are at the confluence of the creek and the bypassed river reach. 
All flows are shown in cubic feet per second (cfs).   

 
25. Please describe what effects, if any, the project’s operational proposals would have 

on aquatic resources and wildlife in Dicks and Whiteoak Creeks from the transfer 
of water from one creek to the other (Dicks Creek would get 16 cfs more water and 
Whiteoak Creek would lose 16 cfs.) or from the discontinued use of the stream 
diversions. 

 
Licensee’s Response: 
Whiteoak Creek will not lose 16 cfs.  Both reaches will experience a net increase in stream 
flows.  The water is effectively coming from existing power generation. It is expected that 
the additional base flows in both reaches will benefit the aquatic biota by providing more 
habitat and reduced temperature fluctuations. 

Recreation 
 
26. Section 4.51 (f)(5)(v) of the Commission’s regulations specifies the materials and 

information regarding the proposed measures for creating, preserving, or 
enhancing recreational opportunities at the project and in its vicinity, including: 
(A) identification of entities responsible for implementing, constructing, operating, 
or maintaining any proposed measures or facilities; (B) an implementation or 
construction schedule for any proposed measures or facilities; (C) an estimate of 
costs of construction, operation and maintenance of facilities, including a 
statement of the sources and extent of financing; and, (D) a map or drawing that 
shows the location and identity of both existing and proposed facilities.  Please 
provide this information.  

 
Licensee’s Response: 
As required in Section 4.51(f)(5)(v), the following information is provided in association 
with the proposed recreational facilities: 
 
(a) The entities responsible for implementing, constructing, operating, or maintaining 

the proposed measures and facilities include Duke, and the USFS on their property 
with Duke financial support based on the NCST Settlement Agreement. 

(b) Following issuance of a new license (and the resolution of any outstanding issues) 
the following recreational features will be constructed.  As stated in the NCST 
Settlement Agreement (Section 2.0-Article 402), the Licensee shall complete the 
recreation facility enhancements no later than five years after the last of the 
following occurrences:  acceptance by the Licensee of this license, final Commission 
approval for any construction within the project boundaries, and final construction 
approvals required from any other regulatory agencies.  For additional details 
concerning the Public Recreation Facility Plan see the NCST Settlement Agreement, 
Section 2.0-Article 402.  Section 12.0 of the NCST Settlement Agreement provides 
information concerning cooperative agency maintenance and construction 
agreements associated with public access areas.  In addition to the projects 



 
mentioned below, Duke will also lease recreational lands to the USFS and for 
commercial put-ins.  

 

PROJECT EST. EST. ADDITIONAL 
 START FINISH PROJECT 
 DATE* DATE* INFORMATION 

Big Choga Creek  
Stage 1 Year 1 Year 1 

Install pump & haul toilet, add trash cans,  

Nantahala Project     
add lights designed to minimize effect on 
fish 

      
and wildlife, establish bank fishing area 

Rocky Branch 
Stage 1 
Nantahala Project Year 1 Year 1 

Install pump & haul toilet, add trash cans, 
add lights designed to minimize effect on 
fish 
and wildlife, establish bank fishing area 

Power Canal 
Nantahala Project Year 1 Year 1 

ADA Accessible Fishing Access Area w/ 
parking area on Nantahala River Bypass 
just upstream of its confluence with the 
power canal. River Mile 14.0 

Big Choga Creek 
1st Stage 
Nantahala Project Year 2 Year 2 

Install pump & haul toilet, add trash cans, 
add lights designed to minimize effect on 
fish and wildlife, establish bank fishing 
area 

Rocky Branch 
1st Stage 
Nantahala Project Year 2 Year 2 

Install pump & haul toilet, add trash cans, 
add lights designed to minimize effect on 
fish and wildlife, establish bank fishing 
area 

Lake Nantahala 
Primitive Camping 
Nantahala Project Year 2 Year 2 

Reimbursement to the USFS for 
construction of scattered boat accessible-
only primitive camping on USFS owned 
property 

Lake Nantahala 
Wildlife Viewing  
Platform 
Nantahala Project Year 2 Year 2 

Construction of one wildlife viewing 
platform at either the Big Choga Access 
Area, Rocky Creek Access Area or on 
USFS owned  
property 

Power Canal 
Nantahala Project Year 2 Year 2 

ADA Accessible Fishing Access Area w/ 
parking area on Nantahala River Bypass 
just upstream of its confluence with the 
power canal. River Mile 14.0 



 

River Mile 16.5 
Bypass Site 
Nantahala Project Year 2 Year 2 

Construction of parking lot for at least 
five cars and an access trail to the 
Nantahala River Bypassed Reach on 
USFS-owned property on Wayah Road 
below Cascades 

River Mile 16.5 
Bypass Site 
Nantahala Project Year 3 Year 3 

Construction of parking lot for at least 
five cars and an access trail to the 
Nantahala River Bypassed Reach on 
USFS-owned property on Wayah Road 
below Cascades 

River Mile 17.0 
Bypass Site 
Nantahala Project Year 4 Year 4 

Construction of parking lot for at least 
five cars and a viewing platform on 
USFS-owned property along Wayah Road 
at the "Horns of 
God" rapid in the Cascades section 

River Mile 17.8 
Bypass Site 
Nantahala Project Year 4 Year 4 

Construction of parking lot for at least 
five cars on USFS-owned property along 
Old River Rd at Slot Falls 
 

Big Choga Creek 
Parking Lot Paving 
Nantahala Project Year 5 Year 5 Pave Parking Lot 
Rocky Branch 
Parking Lot Paving 
Nantahala Project Year 5 Year 5 Pave Parking Lot 
Big Choga Creek 
Parking Lot Paving 
Nantahala Project Year 6 Year 6 Pave Parking Lot 
Rocky Branch 
Parking Lot Paving 
Nantahala Project Year 6 Year 6 Pave Parking Lot 
River Mile 19.0 
Bypass Site 
Nantahala Project Year 7 Year 7 

Construction of parking lot for at least 
three cars along Old River Road at 
Cocktail Falls on USFS-owned property 

River Mile 17.6 
Bypass Site 
Nantahala Project Year 7 Year 7 

Construction of parking lot for at least 
three cars along Old River Road near 
Whiteoak Creek on USFS-owned property 

River Mile 19.0 
Bypass Site 
Nantahala Project Year 8 Year 8 

Construction of parking lot for at least 
three cars along Old River Road at 
Cocktail Falls on USFS-owned property 

River Mile 17.6 
Bypass Site 
Nantahala Project Year 8 Year 8 

Construction of parking lot for at least 
three cars along Old River Road near 
Whiteoak Creek on USFS-owned property 

 
Note:  Estimated start and finish dates of the proposed recreational facilities are subject 



 
to change due to land acquisition, permitting issues and other scheduling issues. 

 
(c) The estimated costs of the construction, operation, and maintenance of the 

recreational facilities are provided in Table E1.13-1 of the Nantahala License 
Applications.  The source of the financing for these facilities will be Duke, but there 
is ample opportunity for cost-share funding and construction support from other 
entities.   

 
(d) Maps depicting the locations of existing recreational facilities are provided in 

Figures E5.1-1 (sheets 1-5) of the Nantahala License Application and Figures E5.1-1 
(sheets 1-8) of the Nantahala License Application.  Detailed as-built drawings have 
not been completed and specific facility locations have not yet been determined.  
Duke will provide the location maps and design drawings to the FERC upon 
completion of these items. 

 
27. It is not clear to us how the costs for various recreation measures listed in table 

E1.13-1 relate to the specific proposed recreation measures listed in the NCST 
Settlement Agreement included in Volume IV of the application and in Section 5 
of Exhibit E.  Please provide the specific estimated costs to implement each of the 
specified measures. 

 
Licensee’s Response: 
A revised PM&E table providing more detailed breakdowns and page numbers for reference 
to sections E1.13, E5.9, and Appendix E has been produced.  The spreadsheet with the 
PM&E revision is as follows. 
 



 Protection, Mitigation & Enhancement Measures 
    

Nantahala Project        
    COSTS (2004 $'s) 

PM&E Measure (*Note below)  E1.13 E5.9 App. E 
Planning 
(CapEx) 

Construction 
(CapEx) 

O&M (one 
time cost) 

Annual 
O&M  

  page # page # page #         
Public Information               

Reactivate USGS Gage # 03505500 E1-10 E5-84 54 $0 $0 $17,000 $11,000 
Access Signs and Wildlife Information (3 
Sites) E1-11 E5-84 54 $4,500 $25,500 $0 $3,000 
Install/Maintain Lake Level Monitor & 
Staff Gages 

E1-
11&12 

E5-
84&85 54 $2,250 $12,750 $1,000 $2,000 

Recreation Facilities Plan               

Upgrade Big Choga, Rocky Branch AA E1-8 E5-81 50 $10,650 $60,350 $0 $32,500 

Pave Big Choga & Rocky Branch E1-8 E5-82 50 $24,000 $136,000 $0 $0 

Boater-only-accessible Camping Areas  E1-8 E5-81 50 $0 $0 $50,000 $0 

Wildlife viewing platform E1-8 E5-81 50 $750 $4,250 $0 $0 
Land to USFS for Rowlands Creek Access 
Area E1-9 E5-82 50&51 $0 $0 $5,000 $0 
Land to USFS for Commercial Raft 
Launch Site E1-9 E5-82 50&51 $0 $0 $5,000 $0 

Barrier-free Fishing Access Area E1-9 E5-83 51 $11,250 $63,750 $0 $5,000 

Parking Area Along Lower Bypass E1-9 E5-83 51 $4,500 $25,500 $0 $0 

Parking Area at Cascades E1-9 E5-83 51 $4,500 $25,500 $0 $0 

Parking Area at Slot Falls E1-9 E5-83 51 $2,250 $12,750 $0 $0 

USFS Parking Area at Cocktail Falls E1-9 E5-83 51 $2,250 $12,750 $0 $0 

USFS Parking Area at Whiteoak Creek E1-10 E5-83 51 $2,250 $12,750 $0 $0 
 



 

Resource Enhancement Initiatives               
Contribution of Labor and Money to Town 
of Dillsboro STEPS Initiative E1-18   60 $0 $0 $8,333 $0 

Dillsboro Dam Removal 
E1-18-

20   60-62 $33,750 $191,250 $0 $0 

Native Brook Trout Restoration E1-20   63 
No Cost 

Allocation 
No Cost 

Allocation 
No Cost 

Allocation 
No Cost 

Allocation 

Sicklefin Redhorse Sucker Study E1-20   63 
No Cost 

Allocation 
No Cost 

Allocation 
No Cost 

Allocation 
No Cost 

Allocation 
Soil and Water Conservation Fund 
(**Note below) 

E1-
20&21   63 $0 $0 $4,000 $0 

Purchase Conservation Tract E1-21   64 $30,000 $170,000 $0 $0 

Riparian Habitat Enhancement E1-21   63-64 $0 $0 $100,000 $0 

Historic Properties Management Plan E1-23   65 $0 $0 $30,000 $0 
Minimum Flows in Bypassed Reaches               
Min Flow Valve - Whiteoak Penstock into 
Dicks Creek 

E1-
13&14 

E5-
86&87 56 $11,250 $63,750   $1,000 

Maintain Existing Min Flow Valve 
E1-

13&14 
E5-

86&87 56 $0 $0 $0 $1,000 
Min Flow Valve - Whiteoak Dam into 
Whiteoak Creek 

E1-
13&14 

E5-
86&87 56 $11,250 $63,750   $1,000 

Recreational Flow Releases (Generation) 
E1-15-

18 
E5-87-

89 57-59 $0 $0 $0 $299,174 
Minimum (Bypassed) Flow Releases 
(Generation) 

E1-
15&16 

E5-
86&87 56-57 $0 $0 $0 $854,000 

Totals    $155,400 $880,600 $220,333 $1,209,674 
         

     *Note - Numerous measures negotiated within the collaborative process involve actions that are not located within a Project 
boundary or pertain to multiple Projects.  The costs associated with these measures have been allocated among the Projects and 
their developments. 
     **Note - Amount spent each year in 2007-2011       



28. In the Executive Summary and in Section E5.2, Existing Recreational Resources 
and Facilities within the Project Boundary, of the License Application you state 
that the Big Choga Creek boat launch is no longer in existence.  However, in 
Section E5.3.4, Carrying Capacity, Big Choga Creek public boating access is 
described as a “developed access site on Nantahala Lake” which was monitored 
during the contact survey.  Please clarify the status of the Big Choga Creek boat 
launch. 

 
Licensee’s Response: 
The Big Choga Creek Public Boat Launch is currently a developed access site on the south 
side of Nantahala Lake and is adjacent to Big Choga Road.  The apparent confusion was 
associated with a boat launch on the north side of the lake (Little Choga Road) that is no 
longer in existence.  The sections and associated pages referenced above have been revised 
and are provided in Attachment B of this submittal.  Figure E5.1-1 (sheet 6 of 8) of the 
application provides the location of the Big Choga Creek Access area. 

 
29. Section E5.2.2 of the License Application describes recreational resources in the 

general vicinity of the project.  Please provide maps showing locations of the 
facilities described in this section relative to the location of the Nantahala project.  

 
Licensee’s Response: 
Maps depicting the locations of existing recreational facilities in relation to the Nantahala 
Project  are provided in Figures E5.1-1 (sheets 1-8) of the Nantahala License Application 
(pages E5-2 through E5-9). Detailed as-built drawings have not been completed and specific 
facility locations have not yet been determined.  Duke will provide the location maps and 
design drawings to the FERC upon completion of these items. 
 
30. On page E5-42, you say that the Big Choga Creek boat launch on Nantahala Lake 

is no longer in existence.  Please provide information concerning its closure and 
your estimate concerning whether the remaining boat launch on Nantahala Lake 
(i.e., Rocky Branch) is adequate to sustain current and projected visitor and 
recreational boating use of the lake.  The statement that the Big Choga Creek boat 
launch is closed contradicts what is stated on page E5-27 where you say the Big 
Choga Creek boat launch was incorporated into Table E5.3-7 and was monitored 
during the contact survey.  On page E1-8 you also identify that you will be paving 
the parking areas at the Big Choga Creek and Rocky Branch Access Areas.  Please 
identify the current status of Big Choga Creek boat launch. 

 
Licensee’s Response: 
The Big Choga Creek Public Boat Launch is currently a developed access site on the south 
side of Nantahala Lake and is adjacent to Big Choga Road.  The apparent confusion was 
associated with a boat launch on the north side of the lake (Little Choga Road) that is no 
longer in existence.  The sections and associated pages referenced above have been revised 
and are provided in Attachment B of this submittal.  Figure E5.1-1 (sheet 6 of 8) of the 
application provides the location of the Big Choga Creek Access area.  The response to AIR 
No. 26(b) provides the estimated enhancement costs for the recreational facilities including 



 
Big Choga Creek. 
 
31. On page E5-42 you say that whitewater boaters park along the highway near 

Whiteoak Creek and walk to a stretch of the bypassed reach of the Nantahala 
River that provides a 2-mile-long reach of Class IV and V whitewater.  Please 
provide an estimate of the approximate number of recreationists annually using 
this stretch of the bypassed reach and provide a map showing the subject 
whitewater boating section of the bypassed reach and the location of the major 
whitewater features within the bypassed reach.  Please also describe when the 
whitewater boaters usually complete their adventure and how they get back to their 
original starting point at their parked cars. 

 
Licensee’s Response: 
When boaters paddle the Cascades section they can park a car at the bridge near RM 16.5 
(can hold about 10-12 cars), at pullouts along River Road between the bridge and Whiteoak 
Creek (about 6 pullouts holding about 15 cars), and at Slot Falls (about 3 cars). From these 
locations they can set up shuttles to get back to their car or boat.  Many paddlers run the 
section multiple times either by walking back up to the start or using a car to shuttle back up. 
The Cascades probably has enough flow (about 175 cfs or more) for paddlers about 20 to 30 
days during an average rainfall year and about 30 to 50 days during a high rainfall year.  
About 15 to 30 local and regional paddlers utilize the resource on each of those days.  That 
means about 300 to 1,500 paddlers might use the Cascades in a given year. 
 
When boaters paddle the Upper Nantahala section they can park at the USFS Nantahala 
Access Area at RM 13.3 and set up a shuttle to the bridge at RM 16.5.  This section requires 
more water (above 300 cfs) and flows of this magnitude probably occur about 10 to 15 days 
during an average rainfall year and about 15 to 20 days during a high rainfall year.  About 10 
to 15 local and regional paddlers utilize the resource on each of those days.  That means 
about 100 to 300 paddlers might use the Upper Nantahala in a given year.  
 
With scheduled flow releases from the spill gates at paddling levels in the bypass, estimated 
paddling numbers would probably average about 200 per day based on usage at other sites 
where flow releases have been instituted. 
 
A map showing Waterfalls Upstream from Cascades Section, the Cascades Section with 
Major Named Rapids/Waterfalls, Upper Nantahala Section, and Start of the Main Nantahala 
Section which ends 8 Miles Downstream at Wesser is provided below: 
 



 

telliott
Text Box
Figure 31-1 Map of Cascades Section showing major rapids.



32. On page E1-16 you provide a table showing the proposed whitewater boating flow 
releases from the Nantahala dam into the bypassed reach of the Nantahala River.  
Please describe how these proposed recreational boating flows differ from the 
current seasonal boating flow releases into the bypassed reach. 

 
Licensee’s Response: 
In association with the current Nantahala Project Settlement Agreement (May 5, 1999), there 
are no seasonal boating flow releases into the bypassed reach from Nantahala Dam. The 
proposed recreational flow agreements are provided in Section 5.0 of the NCST Settlement 
Agreement. 

33. On page E5-42 you describe your reasons why the 2.6-mile-long stream reach 
between the Nantahala dam and Dicks Creek were not included in the Nantahala 
River Angling Flow Study.  This section of the bypassed stream reach is likely to 
exhibit the greatest impacts from current and proposed project operations.  We 
have asked for a description of this stream reach in item 21, however, please 
provide an estimate of recreational angler use of this 2.6-mile-long section of the 
bypassed reach, and what, if any, angler use would be under the new proposed 
operating regime. 

 
Licensee’s Response: 
Current angler use in this section is virtually zero due to the very dense vegetation (i.e., 
mostly tag alder) in the stream channel.  Under the proposed operating regime this would 
remain the case since baseflows would not be provided and the infrequent high flow events 
would not be sufficient to allow a fishery to develop. 

Land Management and Aesthetics 
 
34. The maps of the Shoreline Management Program have been delineated through 

the use of Geographic Information System (GIS). On page ES-29, there is a 
statement to the effect that Duke Energy has determined the start and stop points 
for transitions between the classified areas.  The maps provide minimal detail 
making it difficult to distinguish the location of transition.  Please provide a verbal 
description of the location of transition. 

 
Licensee’s Response: 
In association with the Nantahala Lake shoreline habitat study and the associated habitat 
maps, the shoreline delineations were conducted at water elevations that generally ranged 
from two to three feet below full pool.  Transects were selected from each of eight habitat 
types.  These transects were selected to be representative of that habitat type and were 
distributed throughout the reservoirs.  Each transect was perpendicular to the shoreline and 
extended along the lakebed from normal pool elevation to the water level at the time of the 
field survey.  The lateral extent of the shoreline habitats were delineated on reservoir field 
maps by the field scientists, digitized, and entered into the GIS database.  The transition 
points between habitat types were not surveyed (e.g., use of the GPS) but delimited on 
hardcopy maps in the field.  To determine the shoreline mileage and total lake acreages for 



 
each habitat type at each lake elevation, the habitat percentages determined during the field 
survey were applied to the shoreline distances for each elevation below full pool.  The 
shoreline distances were then multiplied by the corresponding lakebed habitat distances in 
feet to yield the habitat areas.  A detailed description of the methods and results associated 
with this shoreline habitat study can be found in Section E3.1.5.3 of the Nantahala License 
Application. 
 
35. Please confirm that future proposed Protection, Mitigation and Enhancement 

(PM&E) measures will be in concert with the master plans of the respective 
counties. Please provide a discussion of buffer zones or their associated costs as 
required under Section 4.5.1(f)(6)(iv) 

 
Licensee’s Response: 
The Swain County Parks & Recreation Master Plan of 2002 includes summer outdoor 
adventure programs for youth.  The scheduled releases from the Nantahala Powerhouse 
would provide the opportunity for the county outdoor adventure program to utilize the 
Nantahala River for canoeing, kayaking and rafting.  Thus, the proposed PM&E measures 
concerning recreation will be in concert with the Master Plan. 
 
The current project boundaries extend 10 vertical feet above the normal pool elevation of 
Nantahala Lake.  The following table provides the costs of a 200 foot buffer on Nantahala 
Lake.  
 

Development Length of 
Shoreline (linear 

feet) 

Average Land Cost 
per Acre 

Total Cost of 200 
foot Buffer along 

Reservoir 
Nantahala 98,950 feet* $275,000 $124,938,000 

*Approximately 11.2 miles (59,450 linear feet) of shoreline is owned by the USFS (Nantahala National Forest) 
and has been subtracted from the total shoreline length of 158,400 linear feet since this area already constitutes 
an effective buffer. 
 
The NCWRC in their comment letter (Attachment C) stated that they support the use of 
buffer zones around all the impoundments.   
 
36. Please provide maps of floodplain areas. 
 
Licensee’s Response: 
Maps depicting the locations of the FEMA based flood area (Zone A) in association with the 
Nantahala Project are provided in Figures E6.3-1 (sheets 1-4) of the Nantahala License 
Application (pages E6-5 through E6-8). 
 
37. Please provide a copy of the Shoreline Management Plan referenced in Exhibit E.  
 
Licensee’s Response: 
The total Shoreline Management Program/Guidelines replace and supercede the “Lake and 
Shoreline Management Plan” that the FERC mentions above.   Attachment D of the NCST 



 
Settlement Agreement only includes items associated with the Shoreline Management 
Guidelines. 
 
38. Please explain the relationship between the Shoreline Management Plan 

referenced in Exhibit E and the Shoreline Management Program provided as 
Attachment D of the Settlement Agreement. 

 
Licensee’s Response: 
The total Shoreline Management Program/Guidelines replace and supercede the “Lake and 
Shoreline Management Plan” that the FERC mentions above.   Attachment D of the NCST 
Settlement Agreement only includes items associated with the Shoreline Management 
Guidelines. 
 
39. On page E5-43 you say there are 89.46 acres of FS managed lands within the 

Nantahala Project boundaries and then on page A-3 you say there are 41 acres.  
Please provide the correct acreage for federal lands within the project boundary 
and identify the manager(s) of these federal lands. 

 
Licensee’s Response: 
There are 41.0 acres of USFS land (i.e., Nantahala National Forest) within the Nantahala 
Project boundaries.  However, the revised Exhibit G drawings (see response to AIR No. 47) 
to be submitted to the FERC by 11/29/04 may include revised USFS acreage. 
 
Terrestrial Resources and Threatened and Endangered Species 
 
40. Please provide a map that clearly documents wetland areas relative to the proposed 

fluctuation zone, documenting the types of wetland areas.  Provide a table with the 
total in area in appropriate units of measure for each wetland type and area units 
for each wetland type that may be affected. 

 
Licensee’s Response: 
Due to a lack of bathymetric maps associated with the Nantahala Project (Nantahala Lake), 
the wetlands depicted on Figure E3.3-2 of the Nantahala License Applications, cannot be 
represented in relation to the proposed fluctuation zone.   A description of the wetland 
impacts in relation to the fluctuation zone for each development is found in section E3.3.4 of 
the License Applications.  There are no wetlands associated with Whiteoak Creek Pond and 
Dicks Creek Pond.  Overall, it was determined, through the wetland fluctuation study, that 
the substrates in the reservoirs were too coarse and the slopes too steep to support wetland 
vegetation in the fluctuation zone.  Wetland vegetation within the fluctuation zone is largely 
limited to small areas with alternate water sources (i.e., stream confluences, seeps) and areas 
of finer substrates.  Because wetlands within the fluctuation zone often have alternative 
water sources, and consist of plants adapted to fluctuations (emergent grasses and sedges, 
shrubs such as alders and dogwoods) continued operation of the Project is expected to result 
in no new impacts to the wetland resources.  The proposed lake level modifications in the 
NCST Settlement Agreement were developed to alleviate the aquatic impacts on the limited 
aquatic bed vegetation, fringe wetlands, and other aquatic resources.  The requested wetland 



 
table is as follows: 

Project Wetland Type 
Total 

Estimated  
Acreage 

Total 
Acreage 
Affected 

Comments 

Nantahala 
Project 

    

Nantahala Palustrine Emergent 
Palustrine Scrub-Shrub 
Palustrine Forested 

0.2 ac. 
5.9 ac. 
28.8 ac. 
Total: 34.9 ac. 

0.00 ac. 
0.00 ac. 
0.00 ac. 

Wetlands within 
the fluctuation 
zone are supplied 
by alternative 
hydrology 
although some 
expected substrate 
desiccation is 
expected. Species 
adapted to 
temporary and 
seasonal flooding. 
Temporary loss of 
inundation 
functions during 
winter drawdowns 
including loss of 
aquatic habitat and 
sediment 
stabilization.   

 
41. The application does not quantify the various cover types that you mapped in the 

project vicinity or areas that may be affected.  Please provide a table that shows 
total acres of each cover type, the number of acres in the project boundary, and the 
number of acres that may be affected.   

 
Licensee’s Response: 
Nantahala Project - Areas of Land Cover Types within the Project Boundary 

Land Class 

Total 
Land 
Class 
Acres 

Total 
Project 
Acreage 

Percent of 
Project Acreage 

Barren 10.4 2203.69 0.5% 
Grass/Pasture 3.4 2203.69 0.2% 
Hardwood Forest 7.6 2203.69 0.4% 
Mixed 
Hardwood/Pine Forest 519.5 2203.69 23.6% 
Pine Forest 5.4 2203.69 0.3% 
Scrub/Shrub 15.4 2203.69 0.7% 
Water 1642.0 2203.69 74.5% 



 
42. Please describe Duke’s agreement for operation and maintenance of rights-of-way, 

as requested by USFS in their June 23, 2000 letter.   
 
Licensee’s Response: 
For information on Duke’s USFS agreement associated with the operation and maintenance 
of rights-of-way in the Nantahala Area please see Attachment E of this AIR response.  This 
special use permit for electric transmission lines was issued on 7/25/95. 
 
43. Please explain how new minimum flows will affect wetlands in the bypassed 

reaches.   
 
Licensee’s Response: 
In association with the Nantahala Project studies, no wetlands were mapped in the Dicks 
Creek and Whiteoak Creek bypassed reaches.  Mapping and the associated impact 
assessment was only conducted in association with the reservoir.  However, based on other 
field reconnaissance and other studies these areas consist of a riparian scrub-shrub wetland 
dominated by tag alder (Alnus serrulata).  With the proposed minimum flows stated in the 
NCST Settlement Agreement, no adverse hydrologic impacts or loss of function and value 
are expected at these wetlands.   Because these scrub/shrub communities are adapted to 
temporary to seasonal inundation/saturation, the proposed flows will provide seasonal 
enhancement due to increased inundation and the associated soil saturation.  
 
44. Two species of bats, the Eastern Small-footed bat Myotis leibii, a state and 

federally listed species of concern and the Northern Long-eared bat, Myotis 
septentrionalis, a state listed species of concern, were captured during mist netting 
as reported in Table 3.4-1.  However, the Exhibit E states that no wildlife species of 
concern are likely to inhabit the terrestrial or wetland areas of the project.  Please 
explain where the bats were collected and any potential affects of the project on 
these two bats. 

 
Licensee’s Response: 
The following information has been excerpted from the project related bat survey report 
(ESI. 2001. A Mist Net Survey for the Endangered Indiana Bat on Three Reservoirs in 
Cherokee, Clay, Jackson, and Macon Counties, NC).  This report was provided in Volume 
III, Part 1 (wildlife section) of the license application.  During the mist net survey, two sites 
on Nantahala Lake were surveyed.  The descriptions and results of the survey are provided 
below.  No bats were observed in any facility structures.   
 
Nantahala Site 1 
A total of nine bats were captured during mist netting on 11, 13, and 14 August.  No 
endangered bats were captured.  All bats were identified as eastern red bats.  Six were 
identified as male while three bats escaped before further information could be gathered.   
 
Nantahala Reservoir includes 1,605 acres of impoundments along the Nantahala River.  The 
reservoir is used for recreational fishing, swimming, boating, and hydroelectric power 
production.  Nantahala Reservoir site 1 was located along the west side of the Nantahala 



 
River near the powerhouse.  The site consists of a gravel access road along the edge of a 
riparian corridor.  The predominant tree in the dominant overstory layer of the general area is 
red maple.  Subdominant overstory trees include red maple, sweet birch (Betula lenta), and 
honey locust (Gleditsia triacanthos).  Overstory trees up to 26 inches dbh are present but 
subdominant trees are more common than dominant trees.  The understory layer is mostly 
closed and consists of sapling and shrub species of the overstory.  Roost potential is 
moderate because the canopy is moderately closed and the site is next to a water source.  The 
potential for travel along the gravel road foraging corridor is high due to the width of the 
road and its location along the edge of the river.  Overall the net site is favorable for bat 
capture. 
 
Biologists rated roost tree potential as moderate noting that less than 100 yards downstream 
was two groups of dead or dying trees that was of high roost tree potential.  The nets were 
placed over the road because a closer site to the potential roost trees was not possible, 
placement over the water was not possible because of depth, and the road showed 
characteristics of a flight corridor (i.e., open flyway with canopy closure) that would 
facilitate capture of bats. 
 
Nantahala Site 2 
A total of 129 bats, representing 6 species, was captured during mist netting on 14 and 15 
August.  No endangered bats were captured, however two species of concern (North 
Carolina), northern long-eared bat and eastern small-footed bat, was captured on both nights 
during the survey.  Table 2 summarizes the bats captured at Nantahala Reservoir Site 1. 
 
Nantahala Reservoir site 2 was located next to the Nantahala Dam spillway, by the Intake 
house and Diversion house.  Habitat in the area provides good traveling and foraging 
opportunities for bats.  The access road leading to the reservoir acts as a “funnel” for bats 
traveling from the surrounding wooded areas to the water.  The access road allows bats to 
travel from roosting areas to foraging areas and/or to the reservoir for water.  Therefore, nets 
were placed across the access road.  Net site habitat consists of the access road and the 
immediate wooded area.  The net site habitat consists of dominant trees in the overstory such 
as eastern hemlock (Tsuga canadensis), white pine (Pinus strobus), and tulip tree.  
Subdominant overstory trees include red maple, tulip tree, and eastern hemlock.  Overstory 
trees up to 20 inches dbh are present but subdominant trees are more common than 
dominant.  Understory clutter is moderate to open and consists of sapling and shrub species 
of the overstory.  Biologist rated the roost tree potential as low, however, the placement of 
the nets were over a road that led to open water from a forest interior.  A power line Right-
of-Way cut through the interior of the forest providing an additional corridor to the access 
road from the interior forest.  Although roosting habitat is low, the potential for foraging and 
travel along the net site corridor is high because of the maintained road, power line Right-
Of-Way, and is located on the edge of a water body.  Overall the net site is favorable for bat 
capture. 
 

Number of males and females of each species of bat captured during mist net surveys 
Nantahala Reservoir Site 2, on 14 and 15 August 2001. 



 
Species Male Female Total 

Little brown bat 21 9 30 
Northern long-eared 
bat 

24 22 46 

Eastern small-footed 
bat 

1 3 4 

Eastern pipistrelle bat 24 4 28 
Big brown bat 1  1 
Red bat 15 5 20 
Total 86 43 129 

 
Based on the expert opinion of Dr. Virgil Brack, project impacts on current bat populations 
are negligible.  No timber harvest within the 10-feet FERC project boundary is proposed.  
The proposed reservoir level limitations associated with the NCST Settlement Agreement  
will benefit bat species and their forage species associated with the reservoir (i.e., aquatic 
insects). 
 
Project Operation 
 
45. On page B-1, you state that all available flow from Dicks Creek spills over the 

Dicks Creek Diversion Dam and enters the Nantahala River upstream of the 
Nantahala Powerhouse.  According to the Amendment issued May 5, 1999, the 
release will provide additional flow in the Nantahala River below Dicks Creek.  
Please clarify and quantify the flow and destination of the flows being spilled from 
Dicks Creek.  Also explain the effects that the Diamond Valley Diversion has on 
the project, more specifically, on the flow being released into Dicks Creek. 

 
Licensee’s Response: 
Dicks Creek flows into the Nantahala River about 2.4 miles downstream of the Nantahala 
dam and about 6.9 miles upstream of the Nantahala powerhouse.  All releases into Dicks 
Creek augment the flow of the bypassed reach of the Nantahala River.  The route of the 
conduits that carry water from the Nantahala dam to the powerhouse passes over Dicks 
Creek 4,000 feet downstream of the Dicks Creek diversion dam and about 3,000 feet 
upstream of its confluence with the Nantahala River.  See Figure 45-1 for the general 
arrangement of Nantahala tunnels (shown as dashed red lines) and piping (shown solid red 
lines).  In the license application, releases into Dicks Creek are proposed to be made from 
the Dicks Creek diversion dam and from the Nantahala piping near Dicks Creek.   
 
1.  Release into Dicks Creek from the Dicks Creek diversion: 

The flow from the Dicks Creek diversion dam used to flow through a 24 inch 
diameter pipe to the 108 inch diameter Nantahala penstock.  Currently the valve on 
the 24 inch pipe is closed (see Figure 45-2) so that all the inflow to the Dicks Creek 
diversion dam flows over the dam and into the Dicks Creek channel.  The inflow to 
Dicks Creek diversion dam consists of the flow of Dicks Creek above the dam and 
the flow of the creek draining Diamond Valley.  (The Diamond Valley diversion 
sends the drainage from Diamond Valley through a 12 inch diameter buried pipe to 



 
the Dicks Creek diversion dam impoundment.)  The combined drainage area of 
Dicks Creek and Diamond Valley above the diversions is about 3.1 square miles, and 
the annual average flow is about 9.3 CFS.  The license application proposes that the 
valve remain closed and that the flow from the Dicks Creek diversion and the 
Diamond Valley diversion continue to be released over the dam directly into Dicks 
Creek channel.   
 

2.  Releases into Dicks Creek from Nantahala piping: 
The releases from the Nantahala piping into Dicks Creek are shown in Figure 45-2.  
The license application proposes that the current seasonal release of 8 CFS be 
continued June 1 through October 31, and the application proposes an additional 
continuous 8 CFS release into Dicks Creek.  Consequently, the June through October 
releases into Dicks Creek from Nantahala piping will be 16 CFS, and the November 
through May releases will be 8 CFS.  The releases will be made from the 52 inch 
diameter pipe that runs from the Whiteoak Creek diversion dam to the 108 inch 
diameter Nantahala penstock.  
  

Combining these releases, the total release into Dicks Creek from the Dicks Creek diversion 
dam and the Nantahala piping will be 25.3 CFS from June through October and 17.3 CFS 
from November through May.  These releases will flow down Dicks Creek to the bypassed 
reach of the Nantahala River.   
 
In addition to the releases into Dicks Creek described above, the license application also 
proposes a continuous 8 CFS release from the Whiteoak Creek dam directly into the 
Whiteoak Creek channel below the dam.  The flow from Whiteoak Creek enters the 
bypassed reach of the Nantahala River about 5.7 miles downstream of the Nantahala dam 
and about 3.6 miles upstream of the Nantahala powerhouse.   
 



 
 

 
Figure 45-1. Connections of Dicks Creek and Whiteoak Creek diversion piping 

to the Nantahala penstock. 
 
 

 
Figure 45-2 Release locations from Dicks Creek and Whiteoak Creek diversions.  
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46. Provide clarification concerning the tunnel/penstock/pipeline lengths for the 

Nantahala Project.  According to an Operation Report issued January 14, 2003, 
the power tunnel has a total length of 27,663 feet; however page A-3 of the 
application lists 27,633 feet, a 30 foot difference.  Please clarify the total lengths 
and separate according to the requests below: 

a. Clarify the length of the Nantahala Power tunnel from Nantahala Lake to 
where the pipe intersects Dicks Creek and Whiteoak Creek.  Also provide 
dimensions for the tunnel, and if possible detail where the tunnel varies in 
dimension and provide segment lengths. 

b. Provide the length and diameter of the pipeline that lies along the 
Nantahala tunnel perpendicular to the Dicks Creek and Whiteoak Creek 
pipelines (24” and 52”, respectively).   

c. According to page A-3 of the application, the length from the surge shaft to 
the unit is 1,991 feet, however this length does not separate the tunnel from 
the penstock.  Please provide the length of the remaining Nantahala tunnel 
from the pipeline at Dicks Creek and Whiteoak Creek to the surge tank and 
from the surge tank to the penstock.  Also detail the length of the penstock. 

d. Whiteoak Dam:  The length of the 52” steel pipeline shown in Exhibit F on 
Sheet 1 of 11 shows the length to be approximately 9,044’; however, page 
A-3 of the application lists the same 52” pipeline to be 9,400 feet long.  
Please clarify. 

 
Licensee’s Response: 
All lengths for water conveyance components are as measured along their horizontal 
alignment. 
 

a.  The length of the Nantahala Power tunnel from Nantahala Lake to the 
intersection with the Dicks Creek and Whiteoak pipelines is 9,114 and 9,392 
feet respectively. The details of individual segments leading to the portal at 
Dicks Creek are provided in the following table. 

 
Segment Length 

Intake structure 
 40 feet 

14 feet x 13 feet unlined 
tunnel 8,263.5 feet 

Steel lined tunnel (10 feet 
diameter steel pipe) 
 

619 feet 

 
 

b. As it approaches the Dicks Creek crossing, the Nantahala Power tunnel is 
steel lined with 10 feet diameter pipe for 629 feet to Portal No. 3. Outside the 
portal, the 10 feet diameter pipeline is concrete covered and backfilled with 



 
earth for a length of 167 feet in an open cut. From the end of this section a 9 
feet diameter steel pipeline resting on steel bents and concrete supports 
extends 406 feet to Portal No. 2. At this point it is enlarged to 10 feet 
diameter and lines the tunnel for a length of 457 feet. 

 
c. The length of the Nantahala tunnel from the pipeline intersections at Dicks 

Creek and Whiteoak Creek to the surge tank are 18,488 and 18,210 feet 
respectively. The length of the tunnel from the surge tank to the transition 
portal to steel penstock is 600 feet. The length of steel penstock leading to 
the powerhouse is 1,221 feet.   

 
d. The length of the 52 inch diameter Whiteoak Creek pipeline is 9,400 feet. 

This includes a section of steel tunnel lining. 
 
Maps and Drawings 
47. It appears that the project boundary shown in Exhibit G contains stray boundary 

marks and in some locations the boundary does not close.  More specifically:   

a. Sheet 2 of 7 has a non-closing boundary around the Tail Race area and 
stray boundary markings near Southern Railroad and near the projects 
Surge Tank and road easement. Please address these issues and see AIR# 5 
through #7 below. 

b.   Sheet 4 of 7 show stray project boundary lines near the Nantahala tunnel  
and Dick Creek, and due south of Rowland Branch.  Also, there is no 
boundary closure near the Whiteoak Dam.  Please address these issues and 
see AIR# 5 through #7 below. 

 
Licensee’s Response: 
The Exhibit G Sheets 2 of 7 and 4 of 7 will be revised to clarify the project boundary and the 
stray boundary marks.  One set of the boundary data contained on Exhibit G drawings in a 
geo-referenced vector electronic file format with a separate metadata text file will be 
submitted to the FERC as requested.  The shape file and metadata text file will be submitted 
by 11/29/04 in the requested format. 
 

48. Please clarify the exact lands and facilities you propose to include within the 
project boundary and provide maps consistent with your proposal. 

 
Licensee’s Response: 
One set of the Nantahala project facilities and boundary data contained on Exhibit F and G 
drawings in a geo-referenced vector electronic file format with a separate metadata text file 
will be submitted to the FERC as requested.  The shape file and metadata text file will be 
submitted by 11/29/04 in the requested format. 
 



 
49. Provide one set of the revised Exhibits F and G drawings in CD-ROM format.  The 

CD should be labeled “Project Maps and Drawings” and identified as CEII 
Material under 18 CFR §388.113(c).  Each exhibit drawing must be contained in a 
separate electronic raster file; which meets the format specification: 

a. IMAGERY - black & white raster file  

b. FILE TYPE – Tagged Image File Format, (TIFF) CCITT Group 4  

c. RESOLUTION – 300 dpi desired, (200 dpi minimum)  

d. DRAWING SIZE FORMAT – 24” X 36” (min), 28” X 40” (max) 

e. FILE SIZE – less than 1 MB desired 

 

Each Exhibit G drawing that includes project boundary information must contain 
a minimum of three known points, arranged in a triangular format.  The latitude 
and longitude coordinates, or state plane coordinates, of each reference point must 
be shown and identified.  The filename for each drawing shall include:  FERC 
Project-Drawing Number, FERC Exhibit, Drawing Title, date of this submission, 
and file extension [e.g., P-1234-1001, G-1, Project Boundary,02-05-2004.TIF] 

 
Licensee’s Response: 
One set of revised Exhibit F and G drawings in CD-Rom format – Label CEII Material under 
18 CFR§388.113 “Project Maps and Drawings” will be provided to the FERC upon 
completion of the revised drawings.  Exhibit G drawings are being revised to comply with 
changes in §4.39 & §4.41. The mapping of the project boundary is being revised based on 
aerial surveys conducted in March 2004. As requested, maps included in the license 
application will have at least three known points arranged in triangular format and labeled 
with latitude and longitude coordinates. The revised Exhibits F and G drawings will be 
submitted by 11/29/04. 
 

50. Provide one set of the project boundary data (Vector Data) contained on Exhibit G 
drawings in a geo-referenced vector electronic file format (such as ArcView shape 
files, GeoMedia files, MapInfo files, or any similar format.  The electronic 
boundary data must be positionally accurate to ±40 feet and comply with National 
Map Accuracy Standards for maps at a 1:24,000 scale.  A single electronic 
boundary data file is preferred; however, if more than one file is required they 
should be consecutively labeled.  Each project boundary file must contain the same 
reference points shown on the individual Exhibit G’s.  For example, one project 
boundary vector file created from three Exhibit G files should contain a minimum 
of nine reference points.  The latitude and longitude coordinates, or state plane 
coordinates, or each reference point must be shown in the vector file.  The file 
name shall include:  FERC Project Number, data description, date of this 
submission, and file extension [e.g., P-1234, boundary vector data-sheet 1, 02-05-
2004.shp]. 



 
Licensee’s Response: 
One set of the Nantahala project boundary data contained on Exhibit G drawings in a geo-
referenced vector electronic file format with a separate metadata text file will be submitted to 
the FERC as requested.  The shape file and metadata text file will be submitted by 11/29/04 
in the requested format. 
 
51. Provide one set of project boundary information (Text Data) contained on Exhibit 

G drawings.  The aforementioned project boundary vector data file must be 
accompanied by a separate metadata text file that describes:  the map projection 
used (i.e., UTM, State Plane, Decimal Degrees, etc), the map datum (i.e., North 
American 27, North American 83, etc.), and the units of measurement (i.e., feet, 
meters, miles, etc.).  The text file name shall include:  FERC Project Number, data 
description, date of this submission, and file extension [e.g., P-1234, boundary 
metadata, 02-05-2004.TXT]. 

 
Licensee’s Response: 
One set of the Nantahala project boundary information contained on Exhibit G drawings 
in a geo-referenced vector electronic file format will be submitted to the FERC as 
requested.  The text file will be submitted by 11/29/04 in the requested format. 
 
Economics 
 
52. Provide a spreadsheet showing the developments’ assets with its original costs and 

replacement costs.  
 
Licensee’s Response: 
The following spreadsheet provides the estimated original cost and the replacement costs for 
the 42 MW Nantahala Hydroelectric facility.  Please note that this estimated replacement 
cost is based on the original estimated costs escalated to reflect the average historical 
building costs and consumer price indices, then discounted by approximately 10 percent to 
account for what is to be a reduced historical cost index for large civil works projects. 

 
Recommended Cost 2004 Dollars (Average BCI & CPI Escalation With 10% 
Reduction)  

Item Description Nantahala 
Hydro (1942) 

Estimated BCI 
Costs (2004) 

Estimated CPI 
Costs (2004) 

Average BCI 
& CPI 

Land and Land Rights  $529,375   $8,580,973   $5,530,828   $7,055,901  
Structures and Improvements  $386,048   $6,253,978   $4,030,767   $5,142,373  
Reservoirs, Dams and 
Waterways  $7,299,089   $126,759,525   $82,169,638  

 
$104,464,581 

Water Wheels, Turbines and 
Generators  $566,742   $9,181,220   $5,917,412   $7,549,316  
Accessory Electrical 
Equipment  $40,189   $651,062   $419,618   $535,340  



 
Recommended Cost 2004 Dollars (Average BCI & CPI Escalation With 10% 
Reduction)  

Item Description Nantahala 
Hydro (1942) 

Estimated BCI 
Costs (2004) 

Estimated CPI 
Costs (2004) 

Average BCI 
& CPI 

Misc. Power Plant Equipment  $56,883   $921,505   $593,921   $757,713  
Roads, Railroads and Bridges  $169,595   $2,747,439   $1,770,759   $2,259,099  

 Total   $9,047,921   $155,095,701   $100,432,944  
 

$127,764,322 
 Cost $/kW  3,693 2,391 3,042 

 

53. Please provide an estimate of the cost to prepare the license application for the 
project in 2004 dollars. 

 
Licensee’s Response: 
Based upon the charges to capital work project numbers and chartfields with a prorated cost 
distribution of the common charges incurred since January, 2003, the cost allocation for this 
Project is $1,581,479.   
 
54. Please provide a listing of the components that are included in the total operation 

and maintenance (O&M) value provided (i.e. insurance, taxes, A&G expense etc.). 
Dollar amounts for each component are not required. 

 
Licensee’s Response: 
This response assumes that this question refers to the information provided in Exhibits D4.0 
and H3.1. 
 
Line A (average annual O&M cost) was derived from the accounting components operation 
supervision and engineering, hydraulic expenses, electric expenses, miscellaneous hydraulic 
power generation expenses, maintenance supervision and engineering, maintenance of 
structures, maintenance of reservoirs, dams, and waterways; maintenance of electric plant; 
and maintenance of miscellaneous hydraulic plant. The remaining lines in these tables are 
self-explanatory.  
 
55. In order to perform our analysis of the project’s economics, please provide the 

following information (in 2003 dollars): 
 

a. Administrative and Overhead Costs; 

b. Local, Federal, and Other taxes (separately); 

c. Fees to local and federal entities; and 

d. The value of dependable capacity (in $/kW-hr). 
 
 



 
Licensee’s Response: 
Duke Power does not normally calculate, allocate, or use some of the information in the 
format or detail requested in this question. In order to reduce the possibility of 
misinterpretation of the responses, some additional information and explanation has been 
provided. 
 
a. Administrative and Overhead Costs 
 
The lowest allocation level for these costs is to departments within business units. In order to 
comply with this request, the Fossil/Hydro Generation department allocation has been 
distributed to generation stations using capacity ratings. This annual cost allocation for the 
Nantahala Project is $114,035 (2003$).  
 
b. Local, Federal, and Other taxes; 
 
Exhibit H3.1 provides all of the available detail on tax expense allocations. This detail 
includes estimates of fringes and taxes on the labor portion of O&M expense and the 
property taxes. Income taxes are a corporate expense, subject to corporate accounting and 
tax depreciation, and are not allocated to the station level. A simplified estimate has been 
provided using the value estimates in (d) below and the cost estimates contained in H3.1 of 
the application. 
 
Nantahala Project Income Tax Estimate   
($2,127,985 + $5,665,923 - $1,731,917) * 0.393 = $2,382,362 
 
c.     Fees to local and federal entities; 
   
The FERC billing for the FERC fees and other federal agency charges for 2002 for the 
Nantahala Project was $108,633.32. 
 
d. The value of the dependable capacity (in $/kW-yr); 
 
Due to the time variable characteristics of capacity value and the interdependency on energy 
distribution and value, Duke Power no longer uses the $/kw-yr measure and discourages the 
practice of stating a capacity value without an accompanying energy value component. As 
noted in Exhibits D and H of the applications, the SCHEDULE PP-H (NC) rate structure was 
used with historical station generation profiles to prepare the replacement value estimates 
submitted in the applications. Applying this rate structure will yield capacity and energy 
value components in terms of $/kWh or $/yr.  A response in terms of $/kW-yr has been 
prepared by dividing the $/yr value component for capacity by the dependable capacity 
rating of 13,000 kW. The accompanying energy value component is also provided for total 
power value consistency.    
 



 

Dependable Avg Annual Capacity Energy Capacity Energy
Station Capacity Generation Value Value Value Value

(kW) (mWh) (2003 $) (2003 $) ($/kW-yr) ($/mWh)

Nantahala 13,000 227,361 $2,127,985 $5,665,923 $163.69 $24.92

* Note - Based upon North Carolina Second Revised Leaf No. 92
Effective April 6, 2001
NCUC Docket No. E-100, Sub 87
Order Dated April 6, 2001

Annual Power Value Estimates *
Nantahala Project

 
56. Provide costs associated with the loss of generation (in MWh) due to changes in 

the developments’ operation (i.e. increase/decrease of flow into bypasses or 
recreation flow releases) and describe how the loss of flow (cfs) from the 
powerhouse will affect production capacity and energy. 

 
Licensee’s Response: 
Minimum flows in the Bypassed Stream Reaches 
 
Current license minimum flow requirements:   
The current license requires Dicks Creek Diversion Dam to maintain Dicks Creek as free 
flowing with outflow from the base of Dicks Creek Diversion Dam being equal to inflow 
into Dicks Creek Pond.  In addition, the current license requires that a continuous minimum 
flow of 8 cfs be provided from the Whiteoak Creek Penstock (through a minimum flow 
valve) into Dicks Creek from July 1 to November 15. 
 
Proposed minimum flows in the Settlement Agreement 
The Settlement Agreement calls for the following continuous minimum flows: 
1. From the Whiteoak Creek Penstock: a total of 8 cfs into Dicks Creek from November 1 

through May 31 and, after installation of a second valve, a total of 16 cfs into Dicks 
Creek from June 1 through October 31. 

2. From the Whiteoak Creek Diversion Dam after installation of a minimum flow device, 8 
cfs or the inflow into Whiteoak Creek Pond, whichever is less, into Whiteoak Creek at 
the base of the dam from January 1 through December 31. 

3. Continue to maintain Dicks Creek as free flowing with outflow from the base of Dicks 
Creek Diversion Dam being equal to inflow into Dicks Creek Pond. 

 
Additional lost generation:      11,307 MWh 

Additional cost of lost generation:     $488,000 annually 

Total lost generation (including Dicks Creek):   19,287 MWh 

Total cost of lost generation (including Dicks Creek):  $854,000 annually 



 
The additional minimum continuous flows proposed in the bypassed reaches primarily affect 
production energy at the Nantahala Project by bypassing (via valves and minimum flow 
devices) the generating equipment in the powerhouse.  The cost of the lost generation 
includes a capacity component imbedded in the energy value. 
 
Recreation Flows in the Nantahala Bypassed Reach: 
 
April-    250 cfs for 6 hours 
April-    350 cfs for 6 hours 
June 15 – August 31-  250 cfs for 12 hours 
September-   300 cfs for 7 hours 
September-   425 cfs for 5 hours 
September-   250 cfs for 2 hours 
Lost Generation:  895 MWh 
Cost of lost generation: $38,500 annually 
 
The recreation flow in the Nantahala Bypassed Reach affects energy production energy at 
the Nantahala Project by bypassing the generating equipment in the powerhouse.  The cost of 
the lost generation includes a capacity component imbedded in the energy value. 
 
Recreation Flows downstream of the Powerhouse: 
The current license requires recreation flow releases from the powerhouse into the Nantahala 
River downstream of the Nantahala Powerhouse in accordance with the following schedule: 
 

Period Schedule 
April to October 10:00 am to 5:00 pm, 7 days per week 

 
The Settlement Agreement requires recreation flow releases from the powerhouse in 
accordance with the following schedule: 
 
Period Schedule 
2nd Monday in March through March 31 10:00 am to 3:00 pm, 7 days per week
April 10:00 am to 4:00 pm, 7 day per week
May through Labor Day, except as noted below 9:00 am to 5:00 pm, 7 days per week
The Saturday & Sunday immediately preceding 
Memorial Day 

9:00 am to 6:00 pm 

September after Labor Day (Sunday through 
Friday) 

10:00 am to 4:00 pm, 6 days per week

September after Labor Day (Saturday) 9:00 am to 5:00 pm, 6 days per week
October (Sunday through Friday) 10:00 am to 3:00 pm, 6 days per week
October (Saturday) 9:00 am to 5:00 pm, 1 day per week 
   
Incremental Cost: 
The additional cost of the recreation flow in the Settlement Agreement is primarily due to 
providing recreation flows on the weekend during March.  There is minimal incremental cost 



 
during the rest of the year because during the early summer months, the flow is generally 
provided at approximately the same time in the existing and proposed recreation schedule, 
and during August, September and October, the Nantahala Project is operated more often 
than just during the peak energy hours in order to stay on target elevation. 
 
On peak energy value =  $47.9/MWh 

Off peak energy value = $21.2/MWh 

 
Assumed hours of generation to meet Settlement Agreement recreation flow schedule during 
March on weekends (assume average of 3 weekends – 30 hours)  
 
MWh for 30 hours on weekend = 1245 MWH 

Incremental cost = $33,242 annually 

 
Total Cost: 
The total cost of providing the recreation flow in the Settlement Agreement is primarily due 
to providing the recreation flow on the weekends during the Spring and early summer 
months. 
 
On peak energy value =  $47.9/MWh 

Off peak energy value = $21.2/MWh 

 

Assumed hours of generation to meet Settlement Agreement recreation flow schedule 
during Spring and Summer on weekends: 
 
 March:  3 weekends = 30 hours 
 April:  4 weekends = 48 hours 
 May:  4 weekends = 64 hours 
 June:  4 weekends = 64 hours 
 July:  4 weekends = 64 hours 
 
MWh for  hours on weekend = 11205 MWH 

Incremental cost = $299,174 annually 

 
The recreation flow in the Nantahala Bypassed Reach affects energy production energy at 
the Nantahala Project by shifting some energy from on-peak to off-peak periods as explained 
above.  The cost of the shifted generation includes a capacity component imbedded in the 
energy value. 
 
Please note that the above costs for the Nantahala Project are slightly different from the costs 
listed in Table 1.13-1 of the application.  The reason for the difference is rounding monthly 



 
cost analysis for the analysis flow costs instead of a yearly analysis.  All costs calculated 
above are based on the North Carolina Schedule PP rates as follows: 
 
North Carolina Second Revises Leaf No. 92 
Effective April 6, 2001 
NCUC Docket No. E-100, Sub 87 
Order Dated April 6, 2001 
 
57. According to the Draft Application for Surrender of the Dillsboro Hydroelectric 

Project License (P-2602) the estimated cost for Full Dam Removal is $290,000 and 
the estimated cost for the Powerhouse Demolition and Disposal is $200,000 
(totaling $490,000).  However, the Protection, Mitigation, and Enhancement 
Measure Tables (Table E1.13-1) for East Fork (P-2698), West Fork (P-2686), and 
Nantahala (P-2692) list the cost for Dillsboro Dam Removal as $189,833 for 
construction and $33,500 for planning per project.  The total cost for construction 
and planning for each project is $223,333 ($669,999 for all 3 developments).  
Please clarify the total cost and the cost per project for the Dillsboro Dam 
Removal. 

 
Licensee’s Response: 
The costs provided in the Dillsboro Draft License Surrender Application represent the 
budget for the physical removal of the dam and powerhouse structures. The costs provided in 
the East Fork, West Fork, and Nantahala License Applications, totaling $669,999, represents 
an estimate of the complete removal costs including physical removal, consultation, 
monitoring, and License Surrender Application preparation.  The costs were distributed over 
all the DPNA projects and provided benefit to all the projects. 
 
Miscellaneous 
58. On page E1-24, you generally discuss sediment management at the project 

reservoirs and indicate that future measures for removal of sediment would be 
developed in consultation with the resource agencies, but are very unspecific about 
various aspects of sediment accumulation and removal and what measures would 
be taken to protect fish, aquatic biota, and wildlife in removal and disposal of any 
sediments.  For staff to determine the project effects on aquatic biota and wildlife, 
please identify:   

a. Whether sediment accumulation in the reservoirs or near the intake 
structure is a pressing problem; 

b. The approximate quantity of sediments, in cubic yards, removed from each 
project reservoir, if any, for the last two removal periods; 

c. The estimated quantity of sediment to be removed from reservoir, by area 
(i.e., the open areas of the reservoir or intake area), during the next 
removal period in the future; 

d. Whether the sediments are likely to contain contaminants and why or why 



 
not, and whether they have been tested for contaminants in the past; 

e. The measures that would be used to control sediment and pollutant runoff 
at any selected upland disposal sites; 

f. Measures that would be employed to insure any in-stream disposal of 
sediments would meet state water quality standards; and 

g. The measures that would be taken to protect fish and wildlife resources, 
including any federal or state-listed threatened or endangered species. 

 
Licensee’s Response: 

(a) Due to the deep water depth of the intakes associated with Nantahala Project and 
the general lack of development and heavily forested watershed cover 
surrounding the reservoir, and the relatively small drainage area associated with 
the waterbody, sediment accumulation in these reservoirs or near the respective 
intakes has not been an issue to Duke Power or its predecessor Nantahala Power 
& Light.    The Settlement Agreement provides for a multiparty group, consisting 
of Duke and resource agencies, to develop a sediment management plan for the 
Nantahala development and a number of other run-of-river projects.  The 
consultation and measure identification associated with this plan shall be 
completed prior to operating in any way that would be expected to allow 
sediment from upstream of Nanthala Dam, Whiteoak Creek Diversion Dam, 
Diamond Valley Diversion Dam or Dick Creek Diversion Dam to enter 
downstream reaches.    

 
The NCWRC stated (Attachment C) that historically, there have been sediment 
accumulation and release problems at the Whiteoak development.  Rapid releases 
of water and sediment from the Whiteoak dam have impacted aquatic habitat in 
Whiteoak Creek below the dam and in the Nantahala bypass below Whiteoak 
Creek.  The Settlement Agreement provides for a multiparty group, consisting of 
Duke Power and resource agencies, to develop a sediment management plan for 
the Nantahala project, among others. 

 
(b) There have been no sediment removal activities associated with Nantahala Lake. 

However, in 1996 approximately 1,000 cubic yards of sediment were dredged 
from Whiteoak Creek Pond through authorization of a U.S. Army Corps of 
Engineers Nationwide Permit.  This material was deposited in an upland situation 
(i.e., private landowner development). 

 
(c) Due to the reasons mentioned in response 55(a), there are no planned sediment 

removal activities for the Nantahala Project. 
 
(d) Due to the reasons mentioned in response 55(a), the Nantahala Project is not 

likely to contain contaminated sediments.  Duke Power has not conducted any 
sediment contamination studies on any of the Nantahala Projects in the past nor 
has any plans to conduct any in the future.    



 
(e) Since there have been no sediment removal activities at any of the Nantahala 

Area Projects (besides that mentioned in (b) and none are planned in the future, 
sediment control and runoff measures at upland sediment disposal sites are not 
needed and are not planned for the future.   

 
(f) Since sediment removal or dredging at the Nantahala Project is not anticipated in 

the future, there will be no in-stream disposal (e.g., flushing flows) of sediment.   
 

(g) Since sediment removal or dredging at the Nantahala Project is not anticipated in 
the future, there are no sediment related impacts to downstream aquatic species 
or any federal or state listed species.  The proposed sediment management plan 
will describe the necessary protection measures.  If the FERC requires dredging 
or other actions the NCWRC and the other pertinent agencies will request to be 
consulted at that time.  

 
59. You have indicated in the license application that an aerial videotape was taken of 

the mainstem of the Nantahala River between the Nantahala powerhouse and the 
Nantahala Outdoor Center.  This videotape was taken on August 28, 2001 as part 
of the IFIM study conducted for the project.  Please provide a copy of this 
videotape and some general information describing any important features shown 
in the videotape and the direction of the flight during the filming (i.e, from 
powerhouse toward Outdoor Center or vice versa). 

 
Licensee’s Response: 
Nine copies of the aerial videotape along the mainstem of the Nantahala River that includes 
start and end point instructions, as well as landmarks and features annotated and flagged 
within the video, are enclosed with this AIR submittal.  This videotape is enclosed in the 
attached plastic sleeve. 
 
60. On page 10 of the Tuckasegee River and Nantahala River Aesthetics Evaluation 

(January 2003), you have proposed to remove the three bypasses (Whiteoak Creek, 
Dicks Creek, and Nantahala River) of the Nantahala Project from the project 
boundary.  Please describe the effects of this removal on aquatic and wildlife 
resources found in these three bypassed reaches and your reasoning and 
justification for this proposal  

 
Licensee’s Response: 
Based on discussions with the agencies and other stakeholders, the proposal for removal and 
modification of the three bypasses from the Nantahala Project boundary has been withdrawn. 
These areas still remain within the project boundary and will be depicted on the Exhibit G 
drawings.  Exhibit G drawings are being revised to comply with changes in §4.39 & §4.41. 
The mapping of the project boundary is being revised based on aerial surveys conducted in 
March 2004.  As requested previously in the East Fork and West Fork AIR, maps included in 
the license application will have at least three known points arranged in triangular format 
and labeled with latitude and longitude coordinates.  The revised Exhibits F and G drawings 



 
will be submitted by 11/29/04. 
 

On page 25 of the same report, you discuss photo documentation of the Nantahala 
River and bypassed reach under various flow scenarios that were part of the 
Recreational Boating and Angling Flow Studies conducted for the river and 
bypassed reach.  Please provide copies of all photographs taken during the study 
referenced in the table on page 25.   

 
Licensee’s Response: 
Nine copies of a videotape associated that the Nantahala River and the bypassed reach under 
various flow scenarios as part of the Boating and Angling Flow studies are enclosed with this 
AIR submittal (see enclosed video sleeve).   
 

Staff is also requesting copies of all photos of all IFIM study transect taken at 
various calibration flows as described on page 29 of the Report, Nantahala River 
Instream Flow Study.  These photos will help staff evaluate project effects on 
aquatic resources of the Nantahala River.  The videotape mentioned above will 
provide the information associated with the various calibration flows used in the 
IFIM analysis. 

 
Licensee’s Response: 
Nine copies of a videotape associated that the Nantahala River and the bypassed reach under 
various flow scenarios as part of the Boating and Angling Flow studies are enclosed with this 
AIR submittal (see enclosed video sleeve).   
 
61. There are numerous discrepancies in the license application regarding the 

distance between the Nantahala powerhouse outlet canal and the Nantahala 
Outdoor Center  

 
Licensee’s Response: 
Nantahala Outdoor Center is at RM 5.3 and the Nantahala Powerhouse outlet canal is at 
RM 13.3.  Thus the distance between the two is approximately 8 miles. 
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with the resources available (e.g., lakes, whitewater) serve to attract recreational users, with the 

peak generally occurring during the summer months.  Two national forests, one national park, 

and Indian tribal landholdings are also located in close proximity to the Nantahala Project area.  

 

There are no developed recreation facilities such as campsites within the Project boundary.  

However, there is a public boat launch within the Project area.  A listing of state listed (NCWRC) 

boat launches in the general Nantahala area can be found at the following URL 

http://www.wildlife.state.nc.us/pg05_Boating Waterways/pg5a1.htm. 

 

This link indicates there are two launches on Nantahala Lake.  These include the Rock Branch 

and Big Choa launch sites (see Table E5.2-1).  The Big Choga Creek boat launch is no longer in 

existence. 

 

Although no formal access to tributaries of the Nantahala River and tailwater of Nantahala Dam 

exists, Project waters are frequently used by whitewater boaters.  Whiteoak Creek, a tributary of 

the Nantahala River, runs along the main road connecting Nantahala Lake with the Beechertown 

hydroelectric generating facility.  Boaters park on the roadside and walk into a two-mile stretch of 

class IV-V whitewater.  Dicks Creek is also a tributary of the Nantahala River below Nantahala 

Lake.  Like Whiteoak Creek, there is no formal access to the water at this site.  Diamond Valley, 

a small dam on Dicks Creek, is situated along State Bicycle Route 2 just north of Dicks Creek.  In 

addition to these sites, the Macon County Parks and Recreation Department manage a County 

Park on Whiteoak Creek. 

 

The Nantahala River Launch Site, managed by the USFS, is also at the top of Nantahala Gorge 

and is used by both private and commercial recreationists.  There are changing rooms and 

restrooms with flush toilets available at this site.  There is parking for approximately 50 – 60 

vehicles with additional parking across the road from the launch site.  Patton’s Run Overlook 

provides a viewing area and emergency landing downstream of the Nantahala River Launch Site 

approximately 400 yards below the powerhouse.  The parking area is smaller at this site, 

accommodating approximately 12 vehicles.  There is also a maintained river access trail. 

 

The Nantahala Region contains numerous outdoor recreation opportunities for both residents and 

visitors to the area.  The existing recreational facilities in the region, consisting of a substantial 

number of federal facilities, provide a wide variety of uses, ranging from camping and hiking to 
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fishing and whitewater boating.  In addition, several of the recreational facilities in the area 

provide such recreational opportunities as horseback riding, biking, tubing, and swimming.  

 

The Nantahala Project supported approximately 340,300 recreation days during the period from 

November 2001 through October 2002.  Of this, approximately 245,100 occurred on the river in 

the gorge and 95,200 occurred within the Project boundary on the lake.  The popular commercial 

whitewater operations operating on the Nantahala River are reflected in the fact that commercial 

patrons make up 70 percent of the total estimated use.  Recreational use by shoreline property 

owners represents approximately 26 percent, or ¼ of the overall estimated recreation use.  Use at 

public access sites is minimal in comparison, representing four percent of all recreation days at 

the Nantahala Project.  Recreational use occurs primarily during the summer recreation season 

from June through August.  Estimated projections of use indicate that recreational use at the 

Nantahala Project will increase to 958,100 recreation days by the year 2055.  The largest 

percentage of this use will occur during the peak summer months on the river. 

 

Duke Power recognizes that the dams create barriers to traditional, free-flowing river based 

recreation including angling, paddling, and wildlife observation associated with unimpounded 

river stretches.  However, the resulting impoundments provide a wider variety of public reservoir 

recreation opportunities including lake angling, a wide variety motor boating, camping, 

swimming, as well as wildlife observation, that serve a much broader segment of the population 

than do river types of recreation alone.  Since the Project has minimal effects on either river flows 

or reservoir levels, it also has no effect on angling and paddling recreational opportunities on the 

reservoir and downstream of the Project whether at low or high stream flows.  However, Project 

operations can have some minor effects on recreational opportunities in these areas.  To address 

this Duke is proposing recreation PM&E measures as part of the Settlement Agreement (see 

Sections E1.13 and E5.9, Volume IV). 

 

LAND USE AND MANAGEMENT  
There are no tribally owned lands within the Project boundary.  However, there is approximately 

41.0 acres of USFS managed land (Nantahala National Forest) within the Nantahala Project 

boundaries.  The majority of these USFS lands are associated with the perimeter lands around 

Nantahala Lake.  Due to the relatively steep topography of the Project area, the 100-year flood 

zone is largely confined to the Project area and includes only a limited amount of adjacent lands.  
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Table 1.13-1.  Estimated Costs of the Nantahala Project- Protection, Mitigation and Enhancement Measures 

 
Protection, Mitigation & Enhancement Measures 

    
Nantahala Project        
    COSTS (2004 $'s) 

PM&E Measure (*Note below)  E1.13 E5.9 App. E 
Planning 
(CapEx) 

Construction 
(CapEx) 

O&M (one 
time cost) 

Annual 
O&M  

  page # page # page #         
Public Information               

Reactivate USGS Gage # 03505500 E1-10 E5-84 54 $0 $0 $17,000 $11,000 
Access Signs and Wildlife Information (3 
Sites) E1-11 E5-84 54 $4,500 $25,500 $0 $3,000 
Install/Maintain Lake Level Monitor & 
Staff Gages 

E1-
11&12 

E5-
84&85 54 $2,250 $12,750 $1,000 $2,000 

Recreation Facilities Plan               

Upgrade Big Choga, Rocky Branch AA E1-8 E5-81 50 $10,650 $60,350 $0 $32,500 

Pave Big Choga & Rocky Branch E1-8 E5-82 50 $24,000 $136,000 $0 $0 

Boater-only-accessible Camping Areas  E1-8 E5-81 50 $0 $0 $50,000 $0 

Wildlife viewing platform E1-8 E5-81 50 $750 $4,250 $0 $0 
Land to USFS for Rowlands Creek Access 
Area E1-9 E5-82 50&51 $0 $0 $5,000 $0 
Land to USFS for Commercial Raft 
Launch Site E1-9 E5-82 50&51 $0 $0 $5,000 $0 

Barrier-free Fishing Access Area E1-9 E5-83 51 $11,250 $63,750 $0 $5,000 

Parking Area Along Lower Bypass E1-9 E5-83 51 $4,500 $25,500 $0 $0 

Parking Area at Cascades E1-9 E5-83 51 $4,500 $25,500 $0 $0 

Parking Area at Slot Falls E1-9 E5-83 51 $2,250 $12,750 $0 $0 

USFS Parking Area at Cocktail Falls E1-9 E5-83 51 $2,250 $12,750 $0 $0 

USFS Parking Area at Whiteoak Creek E1-10 E5-83 51 $2,250 $12,750 $0 $0 
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Resource Enhancement Initiatives               
Contribution of Labor and Money to Town 
of Dillsboro STEPS Initiative E1-18   60 $0 $0 $8,333 $0 

Dillsboro Dam Removal 
E1-18-

20   60-62 $33,750 $191,250 $0 $0 

Native Brook Trout Restoration E1-20   63 
No Cost 

Allocation 
No Cost 

Allocation 
No Cost 

Allocation 
No Cost 

Allocation 

Sicklefin Redhorse Sucker Study E1-20   63 
No Cost 

Allocation 
No Cost 

Allocation 
No Cost 

Allocation 
No Cost 

Allocation 
Soil and Water Conservation Fund 
(**Note below) 

E1-
20&21   63 $0 $0 $4,000 $0 

Purchase Conservation Tract E1-21   64 $30,000 $170,000 $0 $0 

Riparian Habitat Enhancement E1-21   63-64 $0 $0 $100,000 $0 

Historic Properties Management Plan E1-23   65 $0 $0 $30,000 $0 
Minimum Flows in Bypassed Reaches               
Min Flow Valve - Whiteoak Penstock into 
Dicks Creek 

E1-
13&14 

E5-
86&87 56 $11,250 $63,750   $1,000 

Maintain Existing Min Flow Valve 
E1-

13&14 
E5-

86&87 56 $0 $0 $0 $1,000 
Min Flow Valve - Whiteoak Dam into 
Whiteoak Creek 

E1-
13&14 

E5-
86&87 56 $11,250 $63,750   $1,000 

Recreational Flow Releases (Generation) 
E1-15-

18 
E5-87-

89 57-59 $0 $0 $0 $299,174 
Minimum (Bypassed) Flow Releases 
(Generation) 

E1-
15&16 

E5-
86&87 56-57 $0 $0 $0 $854,000 

Totals    $155,400 $880,600 $220,333 $1,209,674 
         

     *Note - Numerous measures negotiated within the collaborative process involve actions that are not located within a Project 
boundary or pertain to multiple Projects.  The costs associated with these measures have been allocated among the Projects and 
their developments. 
     **Note - Amount spent each year in 2007-2011       
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Table E1.14-1.  Nantahala Relicensing Studies Recommended by the Stakeholders and Conducted by Duke Power-Nantahala Area
  

YEAR(S) OF 
ACTIVITY 

ORIGINAL 
STUDY NAME REVISED STUDY NAME ACTION DESCRIPTION 2001 2002 

          

NPLAES1 
AESTHETICS 

EVALUATION 

Assess the current visual conditions of the Project facilities and their 

operations.  x 

NPLGWB1 & 

PETS2 
BOTANICAL SURVEY 

Inventory, classify, and map plant communities, including RTE plant 

species, within the Project boundary or potentially affected by Project 

operations.  Have specialist identify and evaluate rare bryophytes. 
x x 

NPLCULT1 

PHASE I 

ARCHAEOLOGICAL 

SURVEY 

Conduct a Phase I archeological survey of the lake's shoreline, including 

assessing impacts of shoreline erosion and assessing potential for sites in 

flood pool and plans for future surveys during drawdowns. 
x  

NPLCULT2 
POWER PLANT 

HISTORIC ASSESSMENT 
Evaluate National Historic Register eligibility for Project structures. x  

NPLCULT3 
CULTURAL RESOURCES 

MANAGEMENT PLAN 

Develop a cultural resources management plan for projects with 

significant archeological and National Historic Register Sites.  x 

NPLGWB2 & 

NPLPETS1 
FISH SURVEY 

Characterize the fish communities upstream and downstream of the dam, 

in reservoir, and in applicable bypasses including RTE species. x x 

NPLFPASS1 
FISH PASSAGE 

FEASIBILITY STUDY 

Fish passage feasibility study - Phase 1: determination of need for fish 

passage, Phase 2: determination of feasibility of fish passage relative to 

cost/benefit, at any stations with a substantiated need from Phase 1. 
 x 

NPLGWB1   Inventory, classify and map riparian habitat in the Project boundary. x  
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NPLGWB3 

SMP PROTECTION OF 

RIPARIAN HABITAT 

FOR WILDLIFE 

Determine if any shoreline management policy changes are needed to 

adequately protect riparian wildlife corridors, focusing on undeveloped 

shoreline only. 

x  

NPLFLOW1 & 

NPLFLOW2 

FISH INSTREAM FLOW 

STUDY 

Conduct new streamflow studies in Nantahala River downstream of the 

Powerhouse.  Rerun streamflow analyses for Nantahala River Bypassed 

Reach, Nantahala Dam to Dicks Creek confluence, Dicks Creek 

confluence to Whiteoak Creek confluence, Whiteoak Creek Diversion 

Dam to confluence with Nantahala Bypass and Whiteoak Creek 

confluence to Nantahala Powerhouse.  

x x 

NPLFLOWF1 
FISH INSTREAM FLOW 

STUDY  

Rerun IFIM analysis using existing physical habitat models and additional 

preference curves (i.e., mottled sculpin and macroinvertebrates). 
x  

NPLFLOWF2 
FISH INSTREAM FLOW 

STUDY 
Conduct new streamflow studies downstream of Nantahala Powerhouse. x x 

NPLFLOWR1& 

NPLREC3 

RECREATIONAL 

INSTREAM FLOW 

STUDY 

Conduct recreational instream flow study at the Nantahala River Bypassed 

Reach between Whiteoak Creek confluence and powerhouse. 
x  

NPLLLM1 

SHORELINE HABITAT 

SURVEY 

Conduct survey of shoreline habitat to determine impacts, if any, of 

drawdowns on aquatic habitats. 
x  

NPLOOP1 

ZONE OF PEAKING 

INFLUENCE STUDY 
Conduct a study to determine zone of peaking influence. x  

NPLOOP2 

HISTORICAL 

STREAMFLOW SERIES 

Determine current flow regime in bypass, including high, low, 7Q10, mean 

and median flows. 
x  
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EVALUATION 

NPLOOP4 

FLOW 

COMMUNICATION 

PLAN 

Develop a system to provide information to the public disclosing instream 

flows and generation schedules for Tuckasegee sub-basin. 
x  

NPLOTH1 

BASIC PROJECT 

INFORMATION 

Provide basic project and resource information per attachments A (Project 

Information Form) and B (Resource Information Checklist) of NCWRC's 

letter requesting generic information for all NPL projects.  

 x 

NPLOTH2 TRASH REMOVAL PLAN Develop Trash Removal Plan for general litter and trashrack debris.  x 

NPLOTH3 INTERNET WEBSITE Establish internet site to provide public with relicensing information. x  

NPLOTH4 

ENERGY 

CONSERVATION 

EVALUATION 

Review NPL's present record of energy conservation measures and 

alternatives for new conservation programs. 
 x 

NPLOTH6 

HYDROLOGICAL 

SIMULATION MODEL 

Develop economic information to describe relative revenue impacts to the 

generating assets of various operating schemes. 
 x 

NPLOTH7 GIS DATABASE 

Develop a GIS-based mapping system to support cataloging and data 

presentation and analysis for several other studies. 
x  

NPLPETS1 WILDLIFE SURVEY 
Conduct fish and wildlife RTE surveys upstream, in reservoir, 
downstream, and on Project lands and determine Project effects, if any, on 
those species.  Inventory wetlands and floodplains as appropriate to 
determine the current status of these species. 

x x 

NPLREC1 RECREATIONAL USE 
AND NEEDS STUDY 

Conduct a recreation needs study to determine present and projected future 
recreational demand and any additional public access needs. x x 
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NPLREC2 

IMPACTS OF WATER 
RELEASES ON 
RECREATIONAL 
EVALUATION 

Evaluate the effect of varying water release levels and schedules on 
recreational uses both on the reservoirs and downstream of the reservoirs. x x 

NPLREC3   Determine impact of peaking flow on Angling Opportunities.  x 

NPLREC4 RECREATIONAL 
OPPORTUNITY STUDY Provide Project-related data for recreational opportunity determination.   x 

NPLREC5 

EVALUATION OF HIGH 
WATER AVAILABILITY 
FOR RECREATION 
RELEASES 

Evaluate ability to provide weekend recreational flow releases during 
higher flow periods.  x 

NPLSED1 

SEDIMENT 
MANAGEMENT 
AGREEMENT 

Development a sediment management agreement to include rate of 
sediment accumulation in reservoir, Project effects on bed-load transport 
and determination of downstream bank stability. 

 x 

NPLWQ1 

TEMPERATURE AND 
DISSOLVED OXYGEN 
SURVEY 

Monitor and characterize Water Temperature and Dissolved Oxygen above 
and within reservoir, tailrace, and downstream.   

x  

NPLWQ2 

POINT SOURCE 
DISCHARGE 
INVENTORY 

Inventory point source discharges upstream, downstream and within 
project waters. 

 x 

NPLPETS3 & 
NPLPETS1 WILDLIFE SURVEY 

Conduct terrestrial surveys for RTE species within the Project boundary 
and areas potentially affected by project operations. RTE is used in this 
document as a catch- all term for proposed/ threatened/ endangered 
species, regional sensitive species, Forest Service concern species, and 
species of concern regardless of the specific administrative listings used by 
the US Forest Service, US Fish and Wildlife Service, and NC Natural 
Heritage. 

x x 
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Table E5.1-5. Recreational Facilities within the Eastern Band of the Cherokee Indians 
Type of Facilities Approximate Quantity 

Picnic Areas Unknown 

Boat Launches Unknown 

Formal Campgrounds 24 

Number of Developed Campsites (including large group 

sites) 

2,283 

 
 
E5.2  Existing Recreational Resources and Facilities within the Project Boundary 
The 1,600-acre Nantahala Lake boasts approximately 30 miles of shoreline and is located 

approximately 6 miles west of Wayah Gap, NC.  The lake is a small, high elevation lake located 

in the Nantahala Mountains.  The Nantahala River feeds Nantahala Lake and does Nantahala 

Dam, built in 1942, form the reservoir.  Other tributaries of Nantahala Lake and the Nantahala 

River include: Whiteoak Creek, Dicks Creek, and Choga Creek. 

 

The Nantahala Project study area is comprised of two water bodies: Nantahala Reservoir and 

those portions of the Nantahala River extending nine miles downstream of the dam and 

continuing approximately seven miles downstream of the powerhouse.  Roughly Nantahala 

National Forest lands surrounds half the reservoir.  There are no developed recreation facilities 

such as campsites within the Project boundary.  However, there is a public boat launch within the 

Project area.  A listing of state listed (NCWRC) boat launches in the general Nantahala area can 

be found at the following URL: 

http://www.wildlife.state.nc.us/pg05_Boating Waterways/pg5a1.htm. 

 

This link indicates there are two launches on Nantahala Lake.  These launches include the Rocky 

Branch and Big Choa areas (see Table E5.2-1).  .  A map of the Nantahala Project is provided in 

Figure E5.1-1.   

 

Table E5.2-1.  Inventory of Public (Non-commercial) Recreation Sites at the Nantahala Project 
Rocky Branch Public Boating Access 

Owner/ Operator NCWRC 

Fees Required No 

Parking Capacity 

(number of vehicles) 
50-60 (with trailers) 
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July 16, 2004 
 
 
Mr. Mark Cantrell 
United States Fish and Wildlife Service 
160 Zillicoa Street 
Asheville, NC 28801 
 
Subject:  Required consultation concerning FERC Additional Information Request No. 1- Duke 
Power Nantahala Area (Nantahala Project FERC No. 2692-032) 
 
Dear Mr. Cantrell: 
 
On July 12, 2004 the Federal Energy Regulatory Commission (FERC) sent an Additional Information 
Request (AIR) letter to Mr. John Wishon of Duke Power concerning the Duke Power Nantahala Area 
Final License Applications for the Nantahala Project (FERC No. 2692-032).  The FERC stated that 
review of the license applications revealed that the application was accepted by the FERC but not ready 
for environmental analysis and required additional information.  The attached Schedule A provides the 
additional information request (AIR) from the FERC. 
 
As stated by the FERC in their July 12th letter and under Section 4.38 of the Commission’s regulations, 
Duke must provide the consulting agencies with a copy of the above mentioned letter and the associated 
Schedule A (Additional Information).  There are several specific Schedule A items that may require your 
review and written consultation.  These items are as follows: 
 

 Item 2. You reported in the license application that the daily maximum water temperature in the 
bypassed reach routinely exceeded 20º C (which is the state water quality standard for 
temperature for trout waters).  Please describe what effect, in general, these excursions 
exceeding the state water quality standards for temperature had on fish and aquatic biota 
residing in the bypassed reach.  Please describe any measures you propose to implement in the 
future to insure the project meets state water quality standards for temperature for trout waters in 
the bypassed reach, and include in your response, an evaluation of (a) the effects and remedy of 
your proposed whitewater boating flow releases on meeting state water quality standards for 
temperature, and (b) whether your proposed flow releases (whitewater or minimal flows provided 
to Dicks and Whiteoak Creeks) would support or adversely affect NC Wildlife Resources 
Commission’s (NCWRC) designations of sections of the bypassed reach as Hatchery Supported 
Trout Waters (between the Nantahala dam and the confluence with Whiteoak Creek) and Delayed 
Harvest Trout Waters (for the stream reach between the confluence of Whiteoak Creek and the 
Nantahala powerhouse outlet canal). 

 
 Item 6.  Please provide DO readings from the hydrolab recorders deployed at various locations 

in the bypassed reach, a map showing their locations, and the date and duration the hydrolabs 
were deployed at each location.  Please describe how you propose to mitigate any adverse affects 
on fish and aquatic resources as a result of any project-related operation that causes a reduction 



of DO levels in the bypassed reach.  Please also relate how any changes in DO levels in the 
bypassed reach would affect NCWRC’s designation of certain sections of the bypassed reach as 
Hatchery Supported Trout Waters and Delayed Harvest Trout Waters.  
 

 Item 9.  On page E1-13, you state there would be no future reservoir level limitations on 
Whiteoak Creek Pond or Dicks Creek Pond and that no reservoir level monitoring devices would 
be required for these two ponds.  Although these two ponds are very small, please describe what 
effect, if any, the project’s proposed operation would likely have on aquatic and wildlife 
resources that use these two ponds. 

 
 Item 10.  On page E1-20 you describe a one-time funding contribution, in-kind services, or a 

combination of the two, not to exceed $40,000 to support a project by the U.S. Fish and Wildlife 
Service (FWS), NCWRC, and the U.S. Forest Service to restore a native strain of brook trout to a 
selected stream in the vicinity of the East Fork Project No. 2698 as part of the settlement for the 
Nantahala Project.  Similarly, you propose under the same settlement and parameters, a $40,000 
contribution to the FWS and NCWRC to conduct studies to determine the range and distribution 
of the sicklefin redhorse in the Little Tennessee, Hiwassee, and Tuckasegee Rivers.  Further, you 
have proposed that the $40,000 contribution for the sicklefin redhorse study would not be made if 
the Dillsboro Dam is not removed.  Please provide more details about each proposal, including 
(a) the types of specific measures or actions that would likely occur for both activities (the 
reintroduction and the range determination); (b) the streams where any reintroductions would 
likely occur; (c) identification of any other similar efforts for the same species that has occurred 
in the project area or other river basin and its success or failure; and (d) whether there would be 
any follow-up studies to monitor the success or failure of the brook trout reintroductions. 

 
 Item 11.  No fish sampling was conducted in Nantahala Lake as part of the relicensing effort.  

Instead, historical fisheries data collected for Nantahala Lake was used in the application. On 
page E3-19 you list several species of fish captured recently by the Fish and Wildlife Associates, 
Inc. (FWA) (2000) for Nantahala Lake. Please provide the raw or tabulated source data collected 
by FWA for this fisheries data to assist the staff in determining project effects on fishery 
resources in Nantahala Lake.  Please provide all available details on these fish collections, 
including such things as dates of sampling, locations sampled, specific collection methods, and 
which fish were collected in each sample.  Also, please describe the overall general health, 
abundance, and productivity for fish species occurring in Nantahala Lake and how these fish 
populations compare to similar population diversities in reservoirs of similar size and 
morphometry from the area (see Table 1 on page 12 of the Tuckasegee River and Nantahala 
River Aesthetics Evaluation (January 2003) report for a list of similar-sized lakes). 

 
 Item 12.  Please identify if the state resource agency has any fishery management goals for 

Nantahala Lake and whether any fish stocking occurs or has occurred (i.e. your response should 
include information on the history of kokanee stocking in the lake and whether such stocking was 
considered a success or failure). If fish stocking does occur, please identify the entity stocking the 
fish, the species, size, and quantity of fish stocked, the frequency and duration of stocking efforts 
by year, and whether the state resource agency considers the stocking efforts to be successful for 
meeting their target goals (also identify these target goals if specified by the state). 

 
 Item 13.  The Report: Nantahala River Instream Flow Study (September 2003),does not present 

any conclusions regarding the site-specific, habitat-based, seasonal instream flow requirements 
for the Nantahala River as outlined in the study objectives for the IFIM identified on page 2 of the 
IFIM Flow Study.  The Nantahala Project causes several miles of streams to have water bypassed 
from the stream to provide water for power generation at the project, including the 9.3-mile-long 



segment of the Nantahala River, two miles of Whiteoak Creek, and one mile of Dicks Creek.  The 
IFIM study looked at various flows in these bypassed reaches and in the mainstem of the 
Nantahala River below the powerhouse (which is a seven and one-half mile-long river stretch 
that is affected by daily peaking operations of the project).  Yet, there is no conclusion presented 
in the license application on what was done with the IFIM data results in terms of setting 
minimum flows or whitewater flows for the mainstem and bypassed reach of the Nantahala River 
and the bypassed reaches of Dicks and Whiteoak Creeks. The license application seems to jump 
to the settlement agreement as the answer to what the minimum flows and other measures would 
be needed for the project rather than show a decision based on IFIM results.  Please provide the 
conclusions to the IFIM study and how the information was used to determine whether minimum 
flows would or would not be needed from the Nantahala Dam and for other sections of the 
bypassed reach and mainstem of the Nantahala River and the bypassed reaches of Dicks Creek 
and Whiteoak Creek. 

 
 Item 14.  Since there is a preponderance of clay/weathered rock or fractured rock (a combined 

total of 83 percent) as the main habitat component occurring along the shoreline of Nantahala 
Lake, and lake drawdowns are large, please describe what consideration, if any, was given to 
enhancing fish habitat in shoreline areas by placing and securing large woody debris (i.e., trees, 
brush piles, etc.) along the shoreline or selecting sites for placement of sand and gravel to 
enhance centrarchid spawning.  These types of habitat improvement measures provide substrate 
for primary productivity, nursery habitat and cover for juvenile fish and cover for adult fish. For 
example, the tree and brush pile methodology has been successfully employed at the Tapoco 
Project No. 2169, located on the Little Tennessee and Cheoah Rivers in Graham and Swain 
Counties, North Carolina and Blount and Monroe Counties, Tennessee.  Please describe what 
such a modest fish habitat enhancement program would cost and what you envision the benefits 
would be to current fish populations, if any, in Nantahala Lake in comparison to the cost of such 
efforts, and whether the state fishery resource agencies or other entities would support or 
participate in such efforts.  We note that the similar Tapoco Project fish habitat enhancement 
effort enjoys reduced costs because of the participation of numerous parties. 

 
 Item 15.  On page E3-46 you describe the effects of reservoir fluctuations, which can be as much 

as 26 feet in one year, within Nantahala Lake as follows:  “since the reservoir level targets and 
operating guidelines for Nantahala Lake provide for rising reservoir levels from early spring 
through early summer, the risk of reservoir level decreases during the spring/early summer 
spawning season are minimal.”  In conjunction with the fishery data presented in the application 
for Lake, staff is unable to determine the current and future effects of reservoir operations on the 
fishery resources of Nantahala Lake.  The on-going and potential adverse effects of project 
operational changes in lake levels on aquatic resources are not adequately described in the 
license application.  Please describe what effects the current operating scenario, and proposed 
operating scenario for reservoir drawdowns, including for maintenance, have on fish and aquatic 
biota in littoral habitats with particular reference to fish spawning (including those species that 
spawn in periods other than in the spring).  Your response should include considerations and 
discussion of such things as the presence of juvenile fish rearing habitats, abundance of 
submerged aquatic vegetation (SAV), the types of species dependent on SAV, the abundance of 
macroinvertebrate habitat, and the overall structure of the fish populations in Nantahala Lake.   

 
 Item 16.  On page E3-97, you say the 9.3-mile-long bypassed reach contains cool- and 

warmwater fish communities with some scattered habitat that appears adequate to support 
mussels.  You also characterize the bypassed reach as having a relatively higher gradient than 
the reach below the powerhouse and having several waterfalls and steep cascades.  Please 
describe the fish communities and general fish habitat in the bypassed reach by stream reach (as 



delineated in question 21(a)[description of bypassed reach]). You have also identified that the 
bypassed reach is managed as a trout fishery and designated as Hatchery Supported Trout 
Waters and as Delayed Harvest Trout Waters.  Please identify the numbers, sizes, and types of 
species of fish stocked in the bypassed reach, the frequency of stocking, and the entity doing the 
stocking.  Please characterize the quality of the sport fishery established in the bypassed reach 
and whether the stocking results meet the objectives of the stocking entity. Also, please describe 
whether any state or federal fishery resource agency has indicated any preference in fishery 
management objectives for project-affected stream reaches in the bypassed reach over 
recreational boating activities for those same stream reaches, if any, that are proposed to receive 
seasonal flow releases for recreational boating. 

 
 Item 17.  You have indicated in the license application that the water intake for the project has 

steel trashracks and is located west of the Nantahala dam.  However you have not provided any 
drawings of trashracks or other information about the water intakes or any analysis of potential 
effects of the project on turbine entrainment and mortality of fishery resources.  To assist staff in 
determining potential turbine entrainment and mortality of fishery resources caused by the 
project, please provide the following to help staff complete their evaluation of this issue: 

 
a) a description of the existing trashracks which include map/drawings that show (1) the dimensions 

of the trashracks; (2) the clear bar spacing between the trashrack bars; (3) the angle of the 
trashracks in relation to water flowing into the intake; and (4) the depth of the intake in relation 
to typical seasonal water surface elevations; 

 
b) an estimate of water velocities directly upstream of the water intake at the project when it is 

operating at full capacity; 
 

c) an estimate of the effects of any turbine entrainment and mortality caused by the project on 
various fish populations currently residing in the reservoir.  We are not requiring you to conduct 
an in-the-field entrainment and turbine mortality study at this time, rather we are suggesting you 
conduct a literature review approach that uses entrainment and mortality study results from other 
hydropower projects with fish communities similar to those found at the Nantahala Project, and 
evaluate this information in consideration with the project’s specific generating equipment (i.e., 
turbine design, runner speeds, etc.), and any other unique project design features; and 

 
d) a description of any measures you could implement, install, or modify at the project to reduce or 

eliminate fish entrainment and mortality, if it is determined that proposed operations of the 
project would significantly adversely affect fish populations in the project-affected waters and 
include: (1) an estimate of the effectiveness of any measure(s) you evaluate; (2) the costs 
associated with implementing any measure(s) you evaluate; and (3) provide comments of the 
state and federal resource agencies on items (a) through (d) above. 

 
 Item 18.  You have provided standing crop estimates for various fish species for the Nantahala 

River bypassed reach, the mainstem of the Nantahala River below the project powerhouse, for 
Nantahala Lake, and for Dicks Creek.  Staff needs to know how your findings compare with other 
similar water bodies to help determine project effects on fishery resources.  Please describe how 
the standing crop estimates you found for these water bodies compares to similar-sized water 
bodies that are part of other Duke Projects, or with general guidelines or parameters for 
standing crop estimates for similar species and water bodies that are used by the NCWRC, NC 
Department of Environment and Natural Resources, or other similar resource agencies or 
entities. 

 



 Item 20.  Seasonal whitewater recreational boating flow releases are proposed for the mainstem 
of the Nantahala River below the powerhouse and in the Nantahala River bypassed reach below 
the Nantahala dam.  Please describe the potential effects of these proposed recreational boating 
flows on aquatic biota and wildlife using these project-affected waters and any measures 
proposed to minimize any adverse effects on these biological resources.  You have proposed to 
monitor and identify any significant adverse impacts on fishery resources caused by these 
recreational boating flow releases during the first two years of these recreational flow releases.   
Staff needs an estimate of the current effects of project peaking operations on aquatic resources 
and wildlife resources in project-affected waters of the Nantahala River, including the bypassed 
reach.  Furthermore, staff cannot wait until after a license is issued to determine what the effects 
the proposed project operation, including whitewater boating flow releases, would have on 
aquatic and wildlife resources in the project-affected area.  Staff needs your best estimate of 
project effects, (as proposed using the operational scenario described for the project in the 
license application and as modified by the settlement agreement), on aquatic and wildlife 
resources in the project-affected area and your specific measures to reduce these project impacts.  
Staff needs this analysis to prepare its NEPA document to present to the public and to the 
Commission to ultimately determine whether the project should be licensed or not and to include 
the appropriate terms and conditions to protect and enhance aquatic resources and wildlife 
resources affected by the continued operation of the project. 

 
 Item 21.  Staff is unable to determine the effects of project operation on fish, aquatic resources 

and wildlife in the 9.3-mile-long bypassed reach.  The license application provides a piecemeal 
picture of what the bypassed reach looks like, what flows are present year-round throughout the 
bypassed reach, and what habitat exists for fishery and aquatic resources. Your fish sampling 
efforts conducted in the 9.3-mile-long bypassed section of the Nantahala River excluded any 
sampling in the immediate area below the Nantahala dam and in the lowermost five mile section 
of the bypassed reach above the powerhouse.  Please describe whether you expect the fish 
species, fish populations, and fish standing crop in these two reaches to be any different from 
those identified in the other sections of the bypassed reach that were sampled for fish, and if so, 
why.  Please explain if the fish collection made at site AD-2 near Rowland Branch represents fish 
species likely to be found between the Nantahala Dam and Rowland Branch? 

 
 Item 25.  Please describe what effects, if any, the project’s operational proposals would have on 

aquatic resources and wildlife in Dicks and Whiteoak Creeks from the transfer of water from one 
creek to the other (Dicks Creek would get 16 cfs more water and Whiteoak Creek would lose 16 
cfs.) or from the discontinued use of the stream diversions. 

 
 Item 33.  On page E5-42 you describe your reasons why the 2.6-mile-long stream reach between 

the Nantahala dam and Dicks Creek were not included in the Nantahala River Angling Flow 
Study.  This section of the bypassed stream reach is likely to exhibit the greatest impacts from 
current and proposed project operations.  We have asked for a description of this stream reach in 
item 21, however, please provide an estimate of recreational angler use of this 2.6-mile-long 
section of the bypassed reach, and what, if any, angler use would be under the new proposed 
operating regime. 

 
 Item 44.  Two species of bats, the Eastern Small-footed bat Myotis leibii, a state and federally 

listed species of concern and the Northern Long-eared bat, Myotis septentrionalis, a state listed 
species of concern, were captured during mist netting as reported in Table 3.4-1.  However, the 
Exhibit E states that no wildlife species of concern are likely to inhabit the terrestrial or wetland 
areas of the project.  Please explain where the bats were collected and any potential affects of the 
project on these two bats. 



 
 Item 58.  On page E1-24, you generally discuss sediment management at the project reservoirs 

and indicate that future measures for removal of sediment would be developed in consultation 
with the resource agencies, but are very unspecific about various aspects of sediment 
accumulation and removal and what measures would be taken to protect fish, aquatic biota, and 
wildlife in removal and disposal of any sediments.  For staff to determine the project effects on 
aquatic biota and wildlife, please identify:   
 
(a) whether sediment accumulation in the reservoirs or near the intake structure is a 

pressing problem; 
 
(b) the approximate quantity of sediments, in cubic yards, removed from each project 

reservoir, if any, for the last two removal periods; 
 
(c) the estimated quantity of sediment to be removed from reservoir, by area (i.e., the open 

areas of the reservoir or intake area), during the next removal period in the future; 
 
(d) whether the sediments are likely to contain contaminants and why or why not, and 

whether they have been tested for contaminants in the past; 
 
(e) the measures that would be used to control sediment and pollutant runoff at any selected 

upland disposal sites; 
 
(f) measures that would be employed to insure any in-stream disposal of sediments would meet 

state water quality standards; and 
 
(g) the measures that would be taken to protect fish and wildlife resources, including any federal 

or state-listed threatened or endangered species. 

In addressing this request, Duke Power agrees to gather the information stated above and file the 
necessary information to the FERC by August 26, 2004.  We appreciate any written comments you have 
by August 18, 2004 so we may meet this schedule.  Please review the entire enclosed FERC 
AIR/Schedule A for any other items that may be important to you and your agency. 

If you have any questions concerning this issue, please give me a call at 828 369-4604. 

Sincerely, 

 

John C. Wishon 
Nantahala Area Relicensing Project Manager 
 
Enclosure: 

FERC AIR  letter and Schedule A 
 
 



cc: 
Jeff Lineberger, Duke Power 
Ed Luttrell, DTA 
Scott T. Fletcher, DTA 



 
 

FEDERAL ENERGY REGULATORY COMMISSION 
WASHINGTON, D.C. 20426 

July 12, 2004 
 

 
OFFICE OF ENERGY PROJECTS 
 

Project No. 2692-032 – North Carolina 
 Duke Power (Nantahala Area) 
 
Mr. John C. Wishon 
Nantahala Area Relicensing Project Manager 
Duke Power 
301 NP&L Loop 
Franklin, NC 28734 
 
Reference:  ACCEPTANCE LETTER AND ADDITIONAL INFORMATION  

REQUEST 
 
Dear Mr. Wishon:   
 

Your license application for the Nantahala Hydroelectric Project has been accepted by the 
Commission for filing as February 20, 2004 but is not ready for environmental analysis at this time. 
 

A public notice for this project will be issued shortly that solicits interventions and protests on the 
application.  Federal and state resource agencies, Indian Tribes, and interested non-governmental 
organizations affected by this project are informed by the Commission's public notice that a copy of the 
complete application may be obtained directly from you. 
 

To support and assist our environmental review, in the near future we will initiate a public 
scoping process to solicit comments to ensure that all pertinent issues are identified and analyzed.  
 

Our review of your license application has revealed that additional information about your project 
is needed.  A list of the additional information that we request is enclosed as Schedule A.  This 
information must be filed 45 days from the date of this letter.   
 

If our request for additional information causes other parts of the application to be inaccurate, 
those parts must also be revised and refiled by the due date.  Also, please be aware that additional 
requests for information may be sent to you at any time before final action is taken by the Commission on 
your application for the Nantahala Project.   

 
Within 5 days of receipt, provide a copy of this letter to all agencies you will consult in response 

to this additional information request.  Then, when you file the requested information with the 
Commission, you must provide a complete copy of the information to each agency consulted under 
Section 4.38 of the regulations. 
 

For the questions included in Schedule A that require consultation, you should, where 
appropriate, request consultation in writing.  Allow the entities consulted at least 30 days to respond 



 
 
before filing the additional information with the Commission.  In your filing, you should include copies 
of all responses received from the entities you consulted, and tell us how you addressed any comments 
and recommendations made.  If the entities you attempted to consult with do not reply, you should 
provide us dated copies of your letters requesting consultation.  
 

Please file an original and 8 copies of the information with:  Magalie R. Salas, Secretary, Federal 
Energy Regulatory Commission, 888 First Street, NE, Washington, D.C.  20426.  Please put the docket 
number P-2692-032 on the first page of your response. 

 
Your response may be filed electronically via the Internet in lieu of paper.  See 18 CFR 

385.2001(a)(1)(iii) and the instructions on the Commission's web site (http://www.ferc.gov) under the "e-
Filing" link.  The Commission strongly encourages electronic filings.  When you file the requested 
information with us, you must at the same time serve copies of the filing on each agency consulted under 
section 5.1 of the regulations. 

 
Register online at http://www.ferc.gov/esubscribenow.htm to be notified via email of new filings 

and issuances related to these or other pending projects.  For assistance, contact FERC Online Support at 
FERCOnlineSupport@ferc.gov or toll free at 1-866-208-3676, or for TTY, 202-502-8659.   

 
You may contact Carolyn Holsopple at 202-502-6407 or carolyn.holsopple@ ferc.gov, if you 

have any questions.    
 

Sincerely, 
 
 
 

Edward A. Abrams, Chief 
Hydro East Branch 2 

Enclosure:   Schedule A 
 
cc:   Service List 
            Public Files



 
 

Schedule A 
 
 ADDITIONAL INFORMATION             
 

Please file within 45 days from the date of this letter the following additional 
information.  When you file this additional information with the Commission, you should at the 
same time serve exact copies of the filings on the agencies that you consulted during the 
preparation of the application, as appropriate. 
 
Initial Statement 
 
1. Please provide a copy of your proof of publication in local newspapers that you filed your 

license application per 18 CFR Section 4.32(b)(6). 
 
Water Quality and Quantity 
 
2. On page E2-8 you discuss various point source discharges in the project-affected area.  

Please identify whether the proposed operation of the Nantahala Project would affect the 
existing point source discharges or any consumptive water users in the project-affected 
area, as required by the Commission’s regulations at Section 4.51(f)(2)(i), and if so, your 
proposed protection or enhancement measures to protect any affected aquatic and wildlife 
resources that would be affected by the project’s operation and interaction with any point 
source dischargers and consumptive users. 
 

3. On page E2-74 of the license application you have identified Nantahala Lake as being 
unproductive because of the lack of particulate matter and dissolved organic material 
from the watershed. For staff to evaluate the effects of the continued operation of the 
project on fish and aquatic resources in Nantahala Lake, please describe how the 
Nantahala Lake would be classified using North Carolina’s Trophic State Index (which 
has four classifications: oligotrophic, mesotrophic, eutrophic, and hypereutrophic). 

 
4. You reported in the license application that the daily maximum water temperature in the 

bypassed reach routinely exceeded 20º C (which is the state water quality standard for 
temperature for trout waters).  Please describe what effect, in general, these excursions 
exceeding the state water quality standards for temperature had on fish and aquatic biota 
residing in the bypassed reach.  Please describe any measures you propose to implement 
in the future to insure the project meets state water quality standards for temperature for 
trout waters in the bypassed reach, and include in your response, an evaluation of (a) the 
effects and remedy of your proposed whitewater boating flow releases on meeting state 
water quality standards for temperature, and (b) whether your proposed flow releases 
(whitewater or minimal flows provided to Dicks and Whiteoak Creeks) would support or 
adversely affect NC Wildlife Resources Commission’s (NCWRC) designations of 
sections of the bypassed reach as Hatchery Supported Trout Waters (between the 
Nantahala dam and the confluence with Whiteoak Creek) and Delayed Harvest Trout 
Waters (for the stream reach between the confluence of Whiteoak Creek and the 
Nantahala powerhouse outlet canal). 

 
5. You reported in the license application that dissolved oxygen (DO) levels in the bypassed 

reach are adversely affected by project operation, and are similar to adverse effects 
occurring on temperature levels in the bypassed reach.  You have only provided data for 
DO levels in the bypassed reach for September 2001 (see Figure E2.9-28) and in that 



 
 

figure it showed DO levels dropped below the state water quality standards of an 
instantaneous minimum value of 5.0mg/l on several occasions in September 2001.  Please 
describe the results of these violations of state water quality standards for DO on aquatic 
resources, if any, and the approximate duration of these events, if known. Please describe 
any other violations of state water quality standards, if any, for DO levels in the bypassed 
reach and any observable adverse affects on fish and aquatic resources, if any.   

 
6. Please provide DO readings from the hydrolab recorders deployed at various locations in 

the bypassed reach, a map showing their locations, and the date and duration the 
hydrolabs were deployed at each location.  Please describe how you propose to mitigate 
any adverse affects on fish and aquatic resources as a result of any project-related 
operation that causes a reduction of DO levels in the bypassed reach.  Please also relate 
how any changes in DO levels in the bypassed reach would affect NCWRC’s designation 
of certain sections of the bypassed reach as Hatchery Supported Trout Waters and 
Delayed Harvest Trout Waters.  

 
7. On page E2-32, you say that hydrolab recorders were installed at five locations in the 

Nantahala River bypassed reach and that Table E2.9-1 was to contain the data from these 
hydrolabs.  However, Table E2.9-1 does not contain any hydrolab data from the 
Nantahala River bypassed reach.  Please provide the correct Table and a map showing the 
location of the hydrolabs and their duration on site at each location. 

 
8. On page E2-74, the wording in the analysis is unclear and staff is unable to determine if 

the 8 milligrams per liter (mg/l) of DO reported for the bypassed reach is for the area 
above Dicks Creek or represents a DO reading for the tributaries.  Please clarify where 
the 8 mg/l DO reading is from.   

 
Fishery and Aquatic Resources 
 
9. On page E1-13, you state there would be no future reservoir level limitations on 

Whiteoak Creek Pond or Dicks Creek Pond and that no reservoir level monitoring 
devices would be required for these two ponds.  Although these two ponds are very 
small, please describe what effect, if any, the project’s proposed operation would likely 
have on aquatic and wildlife resources that use these two ponds. 

 
10. On page E1-20 you describe a one-time funding contribution, in-kind services, or a 

combination of the two, not to exceed $40,000 to support a project by the U.S. Fish and 
Wildlife Service (FWS), NCWRC, and the U.S. Forest Service to restore a native strain 
of brook trout to a selected stream in the vicinity of the East Fork Project No. 2698 as 
part of the settlement for the Nantahala Project.  Similarly, you propose under the same 
settlement and parameters, a $40,000 contribution to the FWS and NCWRC to conduct 
studies to determine the range and distribution of the sicklefin redhorse in the Little 
Tennessee, Hiwassee, and Tuckasegee Rivers.  Further, you have proposed that the 
$40,000 contribution for the sicklefin redhorse study would not be made if the Dillsboro 
Dam is not removed.  Please provide more details about each proposal, including (a) the 
types of specific measures or actions that would likely occur for both activities (the 
reintroduction and the range determination); (b) the streams where any reintroductions 
would likely occur; (c) identification of any other similar efforts for the same species that 
has occurred in the project area or other river basin and its success or failure; and (d) 
whether there would be any follow-up studies to monitor the success or failure of the 
brook trout reintroductions. 



 
 

 
11. No fish sampling was conducted in Nantahala Lake as part of the relicensing effort.  

Instead, historical fisheries data collected for Nantahala Lake was used in the application. 
On page E3-19 you list several species of fish captured recently by the Fish and Wildlife 
Associates, Inc. (FWA) (2000) for Nantahala Lake. Please provide the raw or tabulated 
source data collected by FWA for this fisheries data to assist the staff in determining 
project effects on fishery resources in Nantahala Lake.  Please provide all available 
details on these fish collections, including such things as dates of sampling, locations 
sampled, specific collection methods, and which fish were collected in each sample.  
Also, please describe the overall general health, abundance, and productivity for fish 
species occurring in Nantahala Lake and how these fish populations compare to similar 
population diversities in reservoirs of similar size and morphometry from the area (see 
Table 1 on page 12 of the Tuckasegee River and Nantahala River Aesthetics Evaluation 
(January 2003) report for a list of similar-sized lakes). 

 
12. Please identify if the state resource agency has any fishery management goals for 

Nantahala Lake and whether any fish stocking occurs or has occurred (i.e. your response 
should include information on the history of kokanee stocking in the lake and whether 
such stocking was considered a success or failure). If fish stocking does occur, please 
identify the entity stocking the fish, the species, size, and quantity of fish stocked, the 
frequency and duration of stocking efforts by year, and whether the state resource agency 
considers the stocking efforts to be successful for meeting their target goals (also identify 
these target goals if specified by the state). 

 
13. The Report: Nantahala River Instream Flow Study (September 2003),does not present 

any conclusions regarding the site-specific, habitat-based, seasonal instream flow 
requirements for the Nantahala River as outlined in the study objectives for the IFIM 
identified on page 2 of the IFIM Flow Study.  The Nantahala Project causes several miles 
of streams to have water bypassed from the stream to provide water for power generation 
at the project, including the 9.3-mile-long segment of the Natahala River, two miles of 
Whiteoak Creek, and one mile of Dicks Creek.  The IFIM study looked at various flows 
in these bypassed reaches and in the mainstem of the Nantahala River below the 
powerhouse (which is a seven and one-half mile-long river stretch that is affected by 
daily peaking operations of the project).  Yet, there is no conclusion presented in the 
license application on what was done with the IFIM data results in terms of setting 
minimum flows or whitewater flows for the mainstem and bypassed reach of the 
Nantahala River and the bypassed reaches of Dicks and Whiteoak Creeks. The license 
application seems to jump to the settlement agreement as the answer to what the 
minimum flows and other measures would be needed for the project rather than show a 
decision based on IFIM results.  Please provide the conclusions to the IFIM study and 
how the information was used to determine whether minimum flows would or would not 
be needed from the Nantahala Dam and for other sections of the bypassed reach and 
mainstem of the Nantahala River and the bypassed reaches of Dicks Creek and Whiteoak 
Creek. 

 
14. Since there is a preponderance of clay/weathered rock or fractured rock (a combined total 

of 83 percent) as the main habitat component occurring along the  shoreline of Nantahala 
Lake, and lake drawdowns are large, please describe what consideration, if any, was 
given to enhancing fish habitat in shoreline areas by placing and securing large woody 
debris (i.e., trees, brush piles, etc.) along the shoreline or selecting sites for placement of 
sand and gravel to enhance centrarchid spawning.  These types of habitat improvement 



 
 

measures provide substrate for primary productivity, nursery habitat and cover for 
juvenile fish and cover for adult fish. For example, the tree and brush pile methodology 
has been successfully employed at the Tapoco Project No. 2169, located on the Little 
Tennessee and Cheoah Rivers in Graham and Swain Counties, North Carolina and Blount 
and Monroe Counties, Tennessee.  Please describe what such a modest fish habitat 
enhancement program would cost and what you envision the benefits would be to current 
fish populations, if any, in Nantahala Lake in comparison to the cost of such efforts, and 
whether the state fishery resource agencies or other entities would support or participate 
in such efforts.  We note that the similar Tapoco Project fish habitat enhancement effort 
enjoys reduced costs because of the participation of numerous parties. 

 
15. On page E3-46 you describe the effects of reservoir fluctuations, which can be as much 

as 26 feet in one year, within Nantahala Lake as follows:  “since the reservoir level 
targets and operating guidelines for Nantahala Lake provide for rising reservoir levels 
from early spring through early summer, the risk of reservoir level decreases during the 
spring/early summer spawning season are minimal.”  In conjunction with the fishery data 
presented in the application for Lake, staff is unable to determine the current and future 
effects of reservoir operations on the fishery resources of Nantahala Lake.  The on-going 
and potential adverse effects of project operational changes in lake levels on aquatic 
resources is not adequately described in the license application.  Please describe what 
effects the current operating scenario, and proposed operating scenario for reservoir 
drawdowns, including for maintenance, have on fish and aquatic biota in littoral habitats 
with particular reference to fish spawning (including those species that spawn in periods 
other than in the spring).  Your response should include considerations and discussion of 
such things as the presence of juvenile fish rearing habitats, abundance of submerged 
aquatic vegetation (SAV), the types of species dependent on SAV, the abundance of 
macroinvertebrate habitat, and the overall structure of the fish populations in Nantahala 
Lake.   

 
16. On page E3-97, you say the 9.3-mile-long bypassed reach contains cool- and warmwater 

fish communities with some scattered habitat that appears adequate to support mussels.  
You also characterize the bypassed reach as having a relatively higher gradient than the 
reach below the powerhouse and having several waterfalls and steep cascades.  Please 
describe the fish communities and general fish habitat in the bypassed reach by stream 
reach (as delineated in question 21(a)[description of bypassed reach]). You have also 
identified that the bypassed reach is managed as a trout fishery and designated as 
Hatchery Supported Trout Waters and as Delayed Harvest Trout Waters.  Please identify 
the numbers, sizes, and types of species of fish stocked in the bypassed reach, the 
frequency of stocking, and the entity doing the stocking.  Please characterize the quality 
of the sport fishery established in the bypassed reach and whether the stocking results 
meet the objectives of the stocking entity. Also, please describe whether any state or 
federal fishery resource agency has indicated any preference in fishery management 
objectives for project-affected stream reaches in the bypassed reach over recreational 
boating activities for those same stream reaches, if any, that are proposed to receive 
seasonal flow releases for recreational boating. 

 
17. You have indicated in the license application that the water intake for the project has steel 

trashracks and is located west of the Nantahala dam.  However you have not provided 
any drawings of trashracks or other information about the water intakes or any analysis of 
potential effects of the project on turbine entrainment and mortality of fishery resources.  
To assist staff in determining potential turbine entrainment and mortality of fishery 



 
 

resources caused by the project, please provide the following to help staff complete their 
evaluation of this issue: 

 
(a)  a description of the existing trashracks which include map/drawings that show (1) the 
dimensions of the trashracks; (2) the clear bar spacing between the trashrack bars; (3) the 
angle of the trashracks in relation to water flowing into the intake; and (4) the depth of 
the intake in relation to typical seasonal water surface elevations; 

 
(b) an estimate of water velocities directly upstream of the water intake at the project 
when it is operating at full capacity; 

 
(c)  an estimate of the effects of any turbine entrainment and mortality caused by the 
project on various fish populations currently residing in the reservoir.  We are not 
requiring you to conduct an in-the-field entrainment and turbine mortality study at this 
time, rather we are suggesting you conduct a literature review approach that uses 
entrainment and mortality study results from other hydropower projects with fish 
communities similar to those found at the Nantahala Project, and evaluate this 
information in consideration with the project’s specific generating equipment (i.e., 
turbine design, runner speeds, etc.), and any other unique project design features; and 

 
(d) a description of any measures you could implement, install, or modify at the project to 
reduce or eliminate fish entrainment and mortality, if it is determined that proposed 
operations of the project would significantly adversely affect fish populations in the 
project-affected waters and include: (1) an estimate of the effectiveness of any measure(s) 
you evaluate; (2) the costs associated with implementing any measure(s) you evaluate; 
and (3) provide comments of the state and federal resource agencies on items (a) through 
(d) above. 
 

18. You have provided standing crop estimates for various fish species for the Nantahala 
River bypassed reach, the mainstem of the Nantahala River below the project 
powerhouse, for Nantahala Lake, and for Dicks Creek.  Staff needs to know how your 
findings compare with other similar water bodies to help determine project effects on 
fishery resources.  Please describe how the standing crop estimates you found for these 
water bodies compares to similar-sized water bodies that are part of other Duke Projects, 
or with general guidelines or parameters for standing crop estimates for similar species 
and water bodies that are used by the NCWRC, NC Department of Environment and 
Natural Resources, or other similar resource agencies or entities. 

 
19. On page 45 of the IFIM report, a sample interactive spreadsheet for Index C results is 

exhibited for the East and West Fork Projects. Please provide an explanation for the 
abbreviations used in the Table 7.3. (i.e., what is BDDA, LNDA/J/S, MTSJ/A etc.).  
Furthermore, please provide the interactive spreadsheets for Index C results developed 
for the five study reaches (i.e., 1. Nantahala River mainstem, 2. Below Whiteoak Creek 
confluence, 3. Whiteoak Creek, 4. Below Dick’s Creek confluence, and 5. Above Dick’s 
Creek confluence) that were compiled for the IFIM study and referenced on page 44 of 
the IFIM report as appearing in Appendix H, but were not located in Appendix H and 
were inadvertently left out of the application. 

  
20. Seasonal whitewater recreational boating flow releases are proposed for the mainstem of 

the Nantahala River below the powerhouse and in the Nantahala River bypassed reach 
below the Nantahala dam.  Please describe the potential effects of these proposed 



 
 

recreational boating flows on aquatic biota and wildlife using these project-affected 
waters and any measures proposed to minimize any adverse effects on these biological 
resources.  You have proposed to monitor and identify any significant adverse impacts on 
fishery resources caused by these recreational boating flow releases during the first two 
years of these recreational flow releases.   Staff needs an estimate of the current effects of 
project peaking operations on aquatic resources and wildlife resources in project-affected 
waters of the Nantahala River, including the bypassed reach.  Furthermore, staff cannot 
wait until after a license is issued to determine what the effects the proposed project 
operation, including whitewater boating flow releases, would have on aquatic and 
wildlife resources in the project-affected area.  Staff needs your best estimate of project 
effects, (as proposed using the operational scenario described for the project in the license 
application and as modified by the settlement agreement), on aquatic and wildlife 
resources in the project-affected area and your specific measures to reduce these project 
impacts.  Staff needs this analysis to prepare its NEPA document to present to the public 
and to the Commission to ultimately determine whether the project should be licensed or 
not and to include the appropriate terms and conditions to protect and enhance aquatic 
resources and wildlife resources affected by the continued operation of the project. 

 
Bypassed Stream Reaches 
 
21. Staff is unable to determine the effects of project operation on fish, aquatic resources and 

wildlife in the 9.3-mile-long bypassed reach.  The license application provides a 
piecemeal picture of what the bypassed reach looks like, what flows are present year-
round throughout the bypassed reach, and what habitat exists for fishery and aquatic 
resources. Your fish sampling efforts conducted in the 9.3-mile-long bypassed section of 
the Nantahala River excluded any sampling in the immediate area below the Nantahala 
dam and in the lowermost five mile section of the bypassed reach above the powerhouse.  
Please describe whether you expect the fish species, fish populations, and fish standing 
crop in these two reaches to be any different from those identified in the other sections of 
the bypassed reach that were sampled for fish, and if so, why.  Please explain if the fish 
collection made at site AD-2 near Rowland Branch represents fish species likely to be 
found between the Nantahala Dam and Rowland Branch? 

 
22. The 9.3-mile-long bypassed reach of the Nantahala River is affected by current project 

operations. The current license does not require any minimum flow be released from the 
Nantahala dam into the bypassed reach of the Nantahala River. To help staff better 
understand current effects of project operations on aquatic and wildlife resources in the 
bypassed reach, and the effects under the proposed future operation of the project, please 
provide the following: 

 
(a)  a general description and length of the bypassed reach for each of the following 
segments: (i) from the Nantahala Dam to Rowland Branch; (ii) from Rowland Branch to 
Dicks Creek; (iii) from Dicks Creek to Whiteoak Creek; and (iv) from Whiteoak Creek to 
the powerhouse outlet canal; 

 
(b) a brief description of fish and aquatic habitat for segments identified in item (a) above 
and include, if possible, typical width of stream, presence or absence of overhead tree 
cover, substrate type, habitat characteristics (i.e., bedrock, riffle/pool complex, undercut 
banks, etc.), stream gradient, and length of any segment of the bypassed reach not 
receiving any flows with the timing and duration of such event; 

 



 
 

(c) an estimate of stream flow, by season, for the stream segments identified in item (a) 
above and include identification of any tributaries emptying into the segment, their 
drainage area, and whether these tributary streams are perennial or not and their estimated 
annual flow contribution in cubic feet per second (cfs). Please identify the distance 
downstream from the dam where the tributaries enter the bypassed reach;        

 
(d) You have identified Horn of God rapids (at RM 17.0), Slot Falls (near RM 17.8) and 
Cockland Falls (at RM 19.0), and Cocktail Rocks as being within the bypassed reach, 
which also includes the Cascades Section.  On page E5-63 you also name six major 
rapids in the Cascades Section.  Please describe if there are any other rapids or waterfalls 
in the bypassed reach and characterize all of them as to their height, length, effects during 
low or no flow periods, public access to each of these features (other than by water), and 
an estimate of visitor usage of or to the falls and rapids in the bypassed reach; and  

 
(e) an estimate of the amount of leakage from the Nantahala dam in cfs and also show the 
frequency of spills (including natural and proposed releases [current and proposed]) over 
the dam, by month, for a typical water year and include the size (in cfs) and duration of 
these spill events. 
 

23. You are proposing to release various minimum flows into the Nantahala River bypassed 
reach from Dicks Creek and Whiteoak Creek.  Please describe what the total flow 
contribution from Dicks Creek and Whiteoak Creek will be to the bypassed reach (in cfs), 
and include what the current flow (in cfs) from each creek is (annual average in cfs) 
before your proposed changes are made.   

 
24. It is staffs’ understanding that Dicks Creek currently releases its natural flow of 12 cfs 

into the bypassed reach (inflow equals outflow at the Dicks Creek Diversion Dam) and 
that this flow will be augmented by 16 cfs when the proposed transfer mechanisms from 
Whiteoak Creek are complete. Whiteoak Creek would release 8 cfs from the Whiteoak 
Creek Diversion Dam or inflow annually, into the Nantahala River bypassed reach, even 
after the diversion of 16 cfs from Whiteoak Creek to Dicks Creek. Please describe if 
these proposed flow releases into the Nantahala River bypassed reach are to mitigate for 
adverse effects of project operation on DO and temperature in the bypassed reach or are 
to mitigate on-going adverse affects, if any, in Dicks Creek and Whiteoak Creek.  Please 
describe what effects these proposed total flows releases from Dicks Creek and Whiteoak 
Creek are likely to have, if any, on the water quality parameters of temperature and DO in 
the Nantahala bypassed reach and describe what percentage these two creek flow releases 
represent seasonally in the bypassed reach at their point of entry (i.e., a hypothetical 
example, the total flow of 28 cfs from Dicks Creek represents two percent of the total 
flow in the bypassed reach at that point in the bypassed reach during the low flow period 
of August).  

 
25. Please describe what effects, if any, the project’s operational proposals would have on 

aquatic resources and wildlife in Dicks and Whiteoak Creeks from the transfer of water 
from one creek to the other (Dicks Creek would get 16 cfs more water and Whiteoak 
Creek would lose 16 cfs.) or from the discontinued use of the stream diversions. 

 
Recreation 
 
26. Section 4.51 (f)(5)(v) of the Commission’s regulations specifies the materials and 

information regarding the proposed measures for creating, preserving, or enhancing 



 
 

recreational opportunities at the project and in its vicinity, including: (A) identification of 
entities responsible for implementing, constructing, operating, or maintaining any 
proposed measures or facilities; (B) an implementation or construction schedule for any 
proposed measures or facilities; (C) an estimate of costs of construction, operation and 
maintenance of facilities, including a statement of the sources and extent of financing; 
and, (D) a map or drawing that shows the location and identity of both existing and 
proposed facilities.  Please provide this information.  

 
27. It is not clear to us how the costs for various recreation measures listed in table E1.13-1 

relate to the specific proposed recreation measures listed in the NCST Settlement 
Agreement included in Volume IV of the application and in Section 5 of Exhibit E.  
Please provide the specific estimated costs to implement each of the specified measures. 

 
28. In the Executive Summary and in Section E5.2, Existing Recreational Resources and 

Facilities within the Project Boundary, of the License Application you state that the Big 
Choga Creek boat launch is no longer in existence.  However, in Section E5.3.4, Carrying 
Capacity, Big Choga Creek public boating access is described as a “developed access site 
on Nantahala Lake” which was monitored during the contact survey.  Please clarify the 
status of the Big Choga Creek boat launch. 

 
29. Section E5.2.2 of the License Application describes recreational resources in the general 

vicinity of the project.  Please provide maps showing locations of the facilities described 
in this section relative to the location of the Nantahala project.  

 
30. On page E5-42, you say that the Big Choga Creek boat launch on Nantahala Lake is no 

longer in existence.  Please provide information concerning its closure and your estimate 
concerning whether the remaining boat launch on Nantahala Lake (i.e., Rocky Branch) is 
adequate to sustain current and projected visitor and recreational boating use of the lake.  
The statement that the Big Choga Creek boat launch is closed contradicts what is stated 
on page E5-27 where you say the Big Choga Creek boat launch was incorporated into 
Table E5.3-7 and was monitored during the contact survey.  On page E1-8 you also 
identify that you will be paving the parking areas at the Big Choga Creek and Rocky 
Branch Access Areas.  Please identify the current status of Big Choga Creek boat launch. 

 
31. On page E5-42 you say that whitewater boaters park along the highway near Whiteoak 

Creek and walk to a stretch of the bypassed reach of the Nantahala River that provides a 
2-mile-long reach of Class IV and V whitewater.  Please provide an estimate of the 
approximate number of recreationists annually using this stretch of the bypassed reach 
and provide a map showing the subject whitewater boating section of the bypassed reach 
and the location of the major whitewater features within the bypassed reach.  Please also 
describe when the whitewater boaters usually complete their adventure and how they get 
back to their original starting point at their parked cars. 

 
32. On page E1-16 you provide a table showing the proposed whitewater boating flow 

releases from the Nantahala dam into the bypassed reach of the Nantahala River.  Please 
describe how these proposed recreational boating flows differ from the current seasonal 
boating flow releases into the bypassed reach. 

 
33. On page E5-42 you describe your reasons why the 2.6-mile-long stream reach between 

the Nantahala dam and Dicks Creek were not included in the Nantahala River Angling 
Flow Study.  This section of the bypassed stream reach is likely to exhibit the greatest 



 
 

impacts from current and proposed project operations.  We have asked for a description 
of this stream reach in item 21, however, please provide an estimate of recreational angler 
use of this 2.6-mile-long section of the bypassed reach, and what, if any, angler use 
would be under the new proposed operating regime. 

 
Land Management and Aesthetics 
 
34. The maps of the Shoreline Management Program have been delineated through the use of 

Geographic Information System (GIS). On page ES-29, there is a statement to the effect 
that Duke Energy has determined the start and stop points for transitions between the 
classified areas.  The maps provide minimal detail making it difficult to distinguish the 
location of transition.  Please provide a verbal description of the location of transition. 

 
35. Please confirm that future proposed Protection, Mitigation and Enhancement (PM&E) 

measures will be in concert with the master plans of the respective counties. Please 
provide a discussion of buffer zones or their associated costs as required under Section 
4.5.1(f)(6)(iv) 

 
36. Please provide maps of floodplain areas. 
 
37. Please provide a copy of the Shoreline Management Plan referenced in Exhibit E. 38.
 Please explain the relationship between the Shoreline Management Plan referenced 
 in Exhibit E and the Shoreline Management Program provided as Attachment D of 

the Settlement Agreement. 
 

39. On page E5-43 you say there are 89.46 acres of FS managed lands within the Nantahala 
Project boundaries and then on page A-3 you say there are 41 acres.  Please provide the 
correct acreage for federal lands within the project boundary and identify the manager(s) 
of these federal lands. 

 
Terrestrial Resources and Threatened and Endangered Species 
 
40. Please provide a map that clearly documents wetland areas relative to the proposed 

fluctuation zone, documenting the types of wetland areas.  Provide a table with the total 
in area in appropriate units of measure for each wetland type and area units for each 
wetland type that may be affected. 

 
41. The application does not quantify the various cover types that you mapped in the project 

vicinity or areas that may be affected.  Please provide a table that shows total acres of 
each cover type, the number of acres in the project boundary, and the number of acres 
that may be affected.   

 
42. Please describe Duke’s agreement for operation and maintenance of rights-of-way, as 

requested by USFS in their June 23, 2000 letter.   

 
43. Please explain how new minimum flows will affect wetlands in the bypassed reaches.   
 
44. Two species of bats, the Eastern Small-footed bat Myotis leibii, a state and federally 

listed species of concern and the Northern Long-eared bat, Myotis septentrionalis, a state 
listed species of concern, were captured during mist netting as reported in Table 3.4-1.  



 
 

However, the Exhibit E states that no wildlife species of concern are likely to inhabit the 
terrestrial or wetland areas of the project.  Please explain where the bats were collected 
and any potential affects of the project on these two bats. 

 
Project Operation 
 
45. On page B-1, you state that all available flow from Dicks Creek spills over the Dicks 

Creek Diversion Dam and enters the Nantahala River upstream of the Nantahala 
Powerhouse.  According to the Amendment issued May 5, 1999, the release will provide 
additional flow in the Nantahala River below Dick’s Creek.  Please clarify and quantify 
the flow and destination of the flows being spilled from Dicks Creek.  Also explain the 
effects that the Diamond Valley Diversion has on the project, more specifically, on the 
flow being released into Dicks Creek. 

 
46. Provide clarification concerning the tunnel/penstock/pipeline lengths for the Nantahala 

Project.  According to an Operation Report issued January 14, 2003, the power tunnel has 
a total length of 27,663 feet; however page A-3 of the application lists 27,633 feet, a 30 
foot difference.  Please clarify the total lengths and separate according to the requests 
below: 

a. Clarify the length of the Nantahala Power tunnel from Nantahala Lake to where 
the pipe intersects Dicks Creek and Whiteoak Creek.  Also provide dimensions 
for the tunnel, and if possible detail where the tunnel varies in dimension and 
provide segment lengths. 

b. Provide the length and diameter of the pipeline that lies along the Nantahala 
tunnel perpendicular to the Dicks Creek and Whiteoak Creek pipelines (24” and 
52”, respectively).   

c. According to page A-3 of the application, the length from the surge shaft to the 
unit is 1,991 feet, however this length does not separate the tunnel from the 
penstock.  Please provide the length of the remaining Nantahala tunnel from the 
pipeline at Dicks Creek and Whiteoak Creek to the surge tank and from the surge 
tank to the penstock.  Also detail the length of the penstock. 

 
d. Whiteoak Dam:  The length of the 52” steel pipeline shown in Exhibit F on Sheet 

1 of 11 shows the length to be approximately 9,044’; however, page A-3 of the 
application lists the same 52” pipeline to be 9,400 feet long.  Please clarify. 

 
Maps and Drawings 
47. It appears that the project boundary shown in Exhibit G contains stray boundary marks 

and in some locations the boundary does not close.  More specifically:   
a. Sheet 2 of 7 has a non-closing boundary around the Tail Race area and stray 

boundary markings near Southern Railroad and near the projects Surge Tank and 
road easement. Please address these issues and see AIR# 5 through #7 below. 

b.   Sheet 4 of 7 show stray project boundary lines near the Nantahala tunnel  
and Dick Creek, and due south of Rowland Branch.  Also, there is no boundary 
closure near the Whiteoak Dam.  Please address these issues and see AIR# 5 
through #7 below. 
 



 
 

48. Please clarify the exact lands and facilities you propose to include within the project 
boundary and provide maps consistent with your proposal. 

49. Provide one set of the revised Exhibits F and G drawings in CD-ROM format.  The CD 
should be labeled “Project Maps and Drawings” and identified as CEII Material 
under 18 CFR §388.113(c).  Each exhibit drawing must be contained in a separate 
electronic raster file; which meets the format specification: 
 
IMAGERY - black & white raster file  
FILE TYPE – Tagged Image File Format, (TIFF) CCITT Group 4  
RESOLUTION – 300 dpi desired, (200 dpi minimum)  
DRAWING SIZE FORMAT – 24” X 36” (min), 28” X 40” (max) 
FILE SIZE – less than 1 MB desired 

 
Each Exhibit G drawing that includes project boundary information must contain a 
minimum of three known points, arranged in a triangular format.  The latitude and 
longitude coordinates, or state plane coordinates, of each reference point must be shown 
and identified.  The filename for each drawing shall include:  FERC Project-Drawing 
Number, FERC Exhibit, Drawing Title, date of this submission, and file extension [e.g., 
P-1234-1001, G-1, Project Boundary,02-05-2004.TIF] 
 

50. Provide one set of the project boundary data (Vector Data) contained on Exhibit G 
drawings in a geo-referenced vector electronic file format (such as ArcView shape files, 
GeoMedia files, MapInfo files, or any similar format.  The electronic boundary data must 
be positionally accurate to ±40 feet and comply with National Map Accuracy Standards 
for maps at a 1:24,000 scale.  A single electronic boundary data file is preferred; 
however, if more than one file is required they should be consecutively labeled.  Each 
project boundary file must contain the same reference points shown on the individual 
Exhibit G’s.  For example, one project boundary vector file created from three Exhibit G 
files should contain a minimum of nine reference points.  The latitude and longitude 
coordinates, or state plane coordinates, or each reference point must be shown in the 
vector file.  The file name shall include:  FERC Project Number, data description, date of 
this submission, and file extension [e.g., P-1234, boundary vector data-sheet 1, 02-05-
2004.shp]. 

51. Provide one set of project boundary information (Text Data) contained on Exhibit G 
drawings.  The aforementioned project boundary vector data file must be accompanied by 
a separate metadata text file that describes:  the map projection used (i.e., UTM, State 
Plane, Decimal Degrees, etc), the map datum (i.e., North American 27, North American 
83, etc.), and the units of measurement (i.e., feet, meters, miles, etc.).  The text file name 
shall include:  FERC Project Number, data description, date of this submission, and file 
extension [e.g., P-1234, boundary metadata, 02-05-2004.TXT]. 

Economics 
 
52. Provide a spreadsheet showing the developments’ assets with its original costs and 

replacement costs.  
 
53. Please provide an estimate of the cost to prepare the license application for the project in 

2004 dollars. 



 
 

54. Please provide a listing of the components that are included in the total operation and 
maintenance (O&M) value provided (i.e. insurance, taxes, A&G expense etc.). Dollar 
amounts for each component are not required. 

55. In order to perform our analysis of the project’s economics, please provide the following 
information (in 2003 dollars): 

 
a. Administrative and Overhead Costs; 
b. Local, Federal, and Other taxes (separately); 
c. Fees to local and federal entities; and 
d. The value of dependable capacity (in $/kW-hr). 

 
56. Provide costs associated with the loss of generation (in MWh) due to changes in the 

developments’ operation (i.e. increase/decrease of flow into bypasses or recreation flow 
releases) and describe how the loss of flow (cfs) from the powerhouse will affect 
production capacity and energy. 

 
57. According to the Draft Application for Surrender of the Dillsboro Hydroelectric Project 

License (P-2602) the estimated cost for Full Dam Removal is $290,000 and the estimated 
cost for the Powerhouse Demolition and Disposal is $200,000 (totaling $490,000).  
However, the Protection, Mitigation, and Enhancement Measure Tables (Table E1.13-1) 
for East Fork (P-2698), West Fork (P-2686), and Nantahala (P-2692) list the cost for 
Dillsboro Dam Removal as $189,833 for construction and $33,500 for planning per 
project.  The total cost for construction and planning for each project is $223,333 
($669,999 for all 3 developments).  Please clarify the total cost and the cost per project 
for the Dillsboro Dam Removal. 

 
Miscellaneous 
 
58. On page E1-24, you generally discuss sediment management at the project reservoirs and 

indicate that future measures for removal of sediment would be developed in consultation 
with the resource agencies, but are very unspecific about various aspects of sediment 
accumulation and removal and what measures would be taken to protect fish, aquatic 
biota, and wildlife in removal and disposal of any sediments.  For staff to determine the 
project effects on aquatic biota and wildlife, please identify:   
 
(a) whether sediment accumulation in the reservoirs or near the intake structure is a 

pressing problem; 
 
(b) the approximate quantity of sediments, in cubic yards, removed from each 

project reservoir, if any, for the last two removal periods; 
 
(c) the estimated quantity of sediment to be removed from reservoir, by area (i.e., the 

open areas of the reservoir or intake area), during the next removal period in the 
future; 

 
(d) whether the sediments are likely to contain contaminants and why or why not, 

and whether they have been tested for contaminants in the past; 
 
(e) the measures that would be used to control sediment and pollutant runoff at any 

selected upland disposal sites; 



 
 

 
(f) measures that would be employed to insure any in-stream disposal of sediments 

would meet state water quality standards; and 
 
(g) the measures that would be taken to protect fish and wildlife resources, including 

any federal or state-listed threatened or endangered species. 
 
59. You have indicated in the license application that an aerial videotape was taken of the 

mainstem of the Nantahala River between the Nantahala powerhouse and the Nantahala 
Outdoor Center.  This videotape was taken on August 28, 2001 as part of the IFIM study 
conducted for the project.  Please provide a copy of this videotape and some general 
information describing any important features shown in the videotape and the direction of 
the flight during the filming (i.e, from powerhouse toward Outdoor Center or vice versa). 

 
60. On page 10 of the Tuckasegee River and Nantahala River Aesthetics Evaluation (January 

2003), you have proposed to remove the three bypasses (Whiteoak Creek, Dicks Creek, 
and Nantahala River) of the Nantahala Project from the project boundary.  Please 
describe the effects of this removal on aquatic and wildlife resources found in these three 
bypassed reaches and your reasoning and justification for this proposal  

 
On page 25 of the same report, you discuss photo documentation of the Nantahala River 
and bypassed reach under various flow scenarios that were part of the Recreational 
Boating and Angling Flow Studies conducted for the river and bypassed reach.  Please 
provide copies of all photographs taken during the study referenced in the table on page 
25.   

 
Staff is also requesting copies of all photos of all IFIM study transect taken at various 
calibration flows as described on page 29 of the Report, Nantahala River Instream Flow 
Study.  These photos will help staff evaluate project effects on aquatic resources of the 
Nantahala River.   
 

61. There are numerous discrepancies in the license application regarding the distance 
between the Nantahala powerhouse outlet canal and the Nantahala Outdoor Center 
(anywhere from 7 to 8.5 miles).  Please provide the correct distance. 
 



 
 
 
 
 
July 16, 2004 
 
 
Mr. Steve Reed 
NC Division of Water Resources 
512 N. Salisbury Street 
Archdale Bldg. 11th Floor 
Raleigh, NC 27604 
 
 
Subject:  Required consultation concerning FERC Additional Information Request No. 1- Duke 
Power Nantahala Area (Nantahala Project FERC No. 2692-032) 
 
 
Dear Mr. Reed: 
 
 
On July 12, 2004 the Federal Energy Regulatory Commission (FERC) sent an Additional Information 
Request (AIR) letter to Mr. John Wishon of Duke Power concerning the Duke Power Nantahala Area 
Final License Applications for the Nantahala Project (FERC No. 2692-032).  The FERC stated that 
review of the license applications revealed that the application was accepted by the FERC but not ready 
for environmental analysis and required additional information.  The attached Schedule A provides the 
additional information request (AIR) from the FERC. 
 
As stated by the FERC in their July 12th letter and under Section 4.38 of the Commission’s regulations, 
Duke must provide the consulting agencies with a copy of the above mentioned letter and the associated 
Schedule A (Additional Information).  There are several specific Schedule A items that may require your 
review and written consultation.  These items are as follows: 
 
 

 Item 2. On page E2-8 you discuss various point source discharges in the project-affected area.  
Please identify whether the proposed operation of the Nantahala Project would affect the existing 
point source discharges or any consumptive water users in the project-affected area, as required 
by the Commission’s regulations at Section 4.51(f)(2)(i), and if so, your proposed protection or 
enhancement measures to protect any affected aquatic and wildlife resources that would be 
affected by the project’s operation and interaction with any point source dischargers and 
consumptive users. 

 
 Item 3.  On page E2-74 of the license application you have identified Nantahala Lake as being 

unproductive because of the lack of particulate matter and dissolved organic material from the 
watershed. For staff to evaluate the effects of the continued operation of the project on fish and 
aquatic resources in Nantahala Lake, please describe how the Nantahala Lake would be 



classified using North Carolina’s Trophic State Index (which has four classifications: 
oligotrophic, mesotrophic, eutrophic, and hypereutrophic). 

 
 

 Item 4. You reported in the license application that the daily maximum water temperature in the 
bypassed reach routinely exceeded 20º C (which is the state water quality standard for 
temperature for trout waters).  Please describe what effect, in general, these excursions 
exceeding the state water quality standards for temperature had on fish and aquatic biota 
residing in the bypassed reach.  Please describe any measures you propose to implement in the 
future to insure the project meets state water quality standards for temperature for trout waters in 
the bypassed reach, and include in your response, an evaluation of (a) the effects and remedy of 
your proposed whitewater boating flow releases on meeting state water quality standards for 
temperature, and (b) whether your proposed flow releases (whitewater or minimal flows provided 
to Dicks and Whiteoak Creeks) would support or adversely affect NC Wildlife Resources 
Commission’s (NCWRC) designations of sections of the bypassed reach as Hatchery Supported 
Trout Waters (between the Nantahala dam and the confluence with Whiteoak Creek) and Delayed 
Harvest Trout Waters (for the stream reach between the confluence of Whiteoak Creek and the 
Nantahala powerhouse outlet canal). 

 
 Item 5. You reported in the license application that dissolved oxygen (DO) levels in the bypassed 

reach are adversely affected by project operation, and are similar to adverse effects occurring on 
temperature levels in the bypassed reach.  You have only provided data for DO levels in the 
bypassed reach for September 2001 (see Figure E2.9-28) and in that figure it showed DO levels 
dropped below the state water quality standards of an instantaneous minimum value of 5.0mg/l 
on several occasions in September 2001.  Please describe the results of these violations of state 
water quality standards for DO on aquatic resources, if any, and the approximate duration of 
these events, if known. Please describe any other violations of state water quality standards, if 
any, for DO levels in the bypassed reach and any observable adverse affects on fish and aquatic 
resources, if any.   

 
 Item 6.  Please provide DO readings from the hydrolab recorders deployed at various locations 

in the bypassed reach, a map showing their locations, and the date and duration the hydrolabs 
were deployed at each location.  Please describe how you propose to mitigate any adverse affects 
on fish and aquatic resources as a result of any project-related operation that causes a reduction 
of DO levels in the bypassed reach.  Please also relate how any changes in DO levels in the 
bypassed reach would affect NCWRC’s designation of certain sections of the bypassed reach as 
Hatchery Supported Trout Waters and Delayed Harvest Trout Waters.  
 

 Item 7.  On page E2-32, you say that hydrolab recorders were installed at five locations in the 
Nantahala River bypassed reach and that Table E2.9-1 was to contain the data from these 
hydrolabs.  However, Table E2.9-1 does not contain any hydrolab data from the Nantahala River 
bypassed reach.  Please provide the correct Table and a map showing the location of the 
hydrolabs and their duration on site at each location. 

 
 Item 8.  On page E2-74, the wording in the analysis is unclear and staff is unable to determine if 

the 8 milligrams per liter (mg/l) of DO reported for the bypassed reach is for the area above 
Dicks Creek or represents a DO reading for the tributaries.  Please clarify where the 8 mg/l DO 
reading is from.   

 



 Item 10.  On page E1-20 you describe a one-time funding contribution, in-kind services, or a 
combination of the two, not to exceed $40,000 to support a project by the U.S. Fish and Wildlife 
Service (FWS), NCWRC, and the U.S. Forest Service to restore a native strain of brook trout to a 
selected stream in the vicinity of the East Fork Project No. 2698 as part of the settlement for the 
Nantahala Project.  Similarly, you propose under the same settlement and parameters, a $40,000 
contribution to the FWS and NCWRC to conduct studies to determine the range and distribution 
of the sicklefin redhorse in the Little Tennessee, Hiwassee, and Tuckasegee Rivers.  Further, you 
have proposed that the $40,000 contribution for the sicklefin redhorse study would not be made if 
the Dillsboro Dam is not removed.  Please provide more details about each proposal, including 
(a) the types of specific measures or actions that would likely occur for both activities (the 
reintroduction and the range determination); (b) the streams where any reintroductions would 
likely occur; (c) identification of any other similar efforts for the same species that has occurred 
in the project area or other river basin and its success or failure; and (d) whether there would be 
any follow-up studies to monitor the success or failure of the brook trout reintroductions. 

 
 Item 13.  The Report: Nantahala River Instream Flow Study (September 2003),does not present 

any conclusions regarding the site-specific, habitat-based, seasonal instream flow requirements 
for the Nantahala River as outlined in the study objectives for the IFIM identified on page 2 of the 
IFIM Flow Study.  The Nantahala Project causes several miles of streams to have water bypassed 
from the stream to provide water for power generation at the project, including the 9.3-mile-long 
segment of the Nantahala River, two miles of Whiteoak Creek, and one mile of Dicks Creek.  The 
IFIM study looked at various flows in these bypassed reaches and in the mainstem of the 
Nantahala River below the powerhouse (which is a seven and one-half mile-long river stretch 
that is affected by daily peaking operations of the project).  Yet, there is no conclusion presented 
in the license application on what was done with the IFIM data results in terms of setting 
minimum flows or whitewater flows for the mainstem and bypassed reach of the Nantahala River 
and the bypassed reaches of Dicks and Whiteoak Creeks. The license application seems to jump 
to the settlement agreement as the answer to what the minimum flows and other measures would 
be needed for the project rather than show a decision based on IFIM results.  Please provide the 
conclusions to the IFIM study and how the information was used to determine whether minimum 
flows would or would not be needed from the Nantahala Dam and for other sections of the 
bypassed reach and mainstem of the Nantahala River and the bypassed reaches of Dicks Creek 
and Whiteoak Creek. 

 
 Item 20.  Seasonal whitewater recreational boating flow releases are proposed for the mainstem 

of the Nantahala River below the powerhouse and in the Nantahala River bypassed reach below 
the Nantahala dam.  Please describe the potential effects of these proposed recreational boating 
flows on aquatic biota and wildlife using these project-affected waters and any measures 
proposed to minimize any adverse effects on these biological resources.  You have proposed to 
monitor and identify any significant adverse impacts on fishery resources caused by these 
recreational boating flow releases during the first two years of these recreational flow releases.   
Staff needs an estimate of the current effects of project peaking operations on aquatic resources 
and wildlife resources in project-affected waters of the Nantahala River, including the bypassed 
reach.  Furthermore, staff cannot wait until after a license is issued to determine what the effects 
the proposed project operation, including whitewater boating flow releases, would have on 
aquatic and wildlife resources in the project-affected area.  Staff needs your best estimate of 
project effects, (as proposed using the operational scenario described for the project in the 
license application and as modified by the settlement agreement), on aquatic and wildlife 
resources in the project-affected area and your specific measures to reduce these project impacts.  
Staff needs this analysis to prepare its NEPA document to present to the public and to the 
Commission to ultimately determine whether the project should be licensed or not and to include 



the appropriate terms and conditions to protect and enhance aquatic resources and wildlife 
resources affected by the continued operation of the project. 

 
 Item 21.  Staff is unable to determine the effects of project operation on fish, aquatic resources 

and wildlife in the 9.3-mile-long bypassed reach.  The license application provides a piecemeal 
picture of what the bypassed reach looks like, what flows are present year-round throughout the 
bypassed reach, and what habitat exists for fishery and aquatic resources. Your fish sampling 
efforts conducted in the 9.3-mile-long bypassed section of the Nantahala River excluded any 
sampling in the immediate area below the Nantahala dam and in the lowermost five mile section 
of the bypassed reach above the powerhouse.  Please describe whether you expect the fish 
species, fish populations, and fish standing crop in these two reaches to be any different from 
those identified in the other sections of the bypassed reach that were sampled for fish, and if so, 
why.  Please explain if the fish collection made at site AD-2 near Rowland Branch represents fish 
species likely to be found between the Nantahala Dam and Rowland Branch? 

 
 Item 23.  You are proposing to release various minimum flows into the Nantahala River 

bypassed reach from Dicks Creek and Whiteoak Creek.  Please describe what the total flow 
contribution from Dicks Creek and Whiteoak Creek will be to the bypassed reach (in cfs), and 
include what the current flow (in cfs) from each creek is (annual average in cfs) before your 
proposed changes are made.   

 
 Item 24.  It is staffs’ understanding that Dicks Creek currently releases its natural flow of 12 cfs 

into the bypassed reach (inflow equals outflow at the Dicks Creek Diversion Dam) and that this 
flow will be augmented by 16 cfs when the proposed transfer mechanisms from Whiteoak Creek 
are complete. Whiteoak Creek would release 8 cfs from the Whiteoak Creek Diversion Dam or 
inflow annually, into the Nantahala River bypassed reach, even after the diversion of 16 cfs from 
Whiteoak Creek to Dicks Creek. Please describe if these proposed flow releases into the 
Nantahala River bypassed reach are to mitigate for adverse effects of project operation on DO 
and temperature in the bypassed reach or are to mitigate on-going adverse affects, if any, in 
Dicks Creek and Whiteoak Creek.  Please describe what effects these proposed total flows 
releases from Dicks Creek and Whiteoak Creek are likely to have, if any, on the water quality 
parameters of temperature and DO in the Nantahala bypassed reach and describe what 
percentage these two creek flow releases represent seasonally in the bypassed reach at their point 
of entry (i.e., a hypothetical example, the total flow of 28 cfs from Dicks Creek represents two 
percent of the total flow in the bypassed reach at that point in the bypassed reach during the low 
flow period of August).  

 
 Item 25.  Please describe what effects, if any, the project’s operational proposals would have on 

aquatic resources and wildlife in Dicks and Whiteoak Creeks from the transfer of water from one 
creek to the other (Dicks Creek would get 16 cfs more water and Whiteoak Creek would lose 16 
cfs.) or from the discontinued use of the stream diversions. 

 
 Item 32.  On page E1-16 you provide a table showing the proposed whitewater boating flow 

releases from the Nantahala dam into the bypassed reach of the Nantahala River.  Please 
describe how these proposed recreational boating flows differ from the current seasonal boating 
flow releases into the bypassed reach. 

 
 Item 58.  On page E1-24, you generally discuss sediment management at the project reservoirs 

and indicate that future measures for removal of sediment would be developed in consultation 
with the resource agencies, but are very unspecific about various aspects of sediment 
accumulation and removal and what measures would be taken to protect fish, aquatic biota, and 



wildlife in removal and disposal of any sediments.  For staff to determine the project effects on 
aquatic biota and wildlife, please identify:   
 
(a) whether sediment accumulation in the reservoirs or near the intake structure is a 

pressing problem; 
 
(b) the approximate quantity of sediments, in cubic yards, removed from each project 

reservoir, if any, for the last two removal periods; 
 
(c) the estimated quantity of sediment to be removed from reservoir, by area (i.e., the open 

areas of the reservoir or intake area), during the next removal period in the future; 
 
(d) whether the sediments are likely to contain contaminants and why or why not, and 

whether they have been tested for contaminants in the past; 
 
(e) the measures that would be used to control sediment and pollutant runoff at any selected 

upland disposal sites; 
 
(f) measures that would be employed to insure any in-stream disposal of sediments would 

meet state water quality standards; and 
 
(g) the measures that would be taken to protect fish and wildlife resources, including any 

federal or state-listed threatened or endangered species. 

In addressing this request, Duke Power agrees to gather the information stated above and file the 
necessary information to the FERC by August 26, 2004.  We appreciate any written comments you have 
by August 18, 2004 so we may meet this schedule.  Please review the entire enclosed FERC 
AIR/Schedule A for any other items that may be important to you and your agency. 

If you have any questions concerning this issue, please give me a call at 828 369-4604. 

Sincerely, 

 

John C. Wishon 
Nantahala Area Relicensing Project Manager 
 
Enclosure: 

FERC AIR  letter and Schedule A 
 
cc: 

Jeff Lineberger, Duke Power 
Ed Luttrell, DTA 
Scott T. Fletcher, DTA 



 
 

FEDERAL ENERGY REGULATORY COMMISSION 
WASHINGTON, D.C. 20426 

July 12, 2004 
 

 
OFFICE OF ENERGY PROJECTS 
 

Project No. 2692-032 – North Carolina 
 Duke Power (Nantahala Area) 
 
Mr. John C. Wishon 
Nantahala Area Relicensing Project Manager 
Duke Power 
301 NP&L Loop 
Franklin, NC 28734 
 
Reference:  ACCEPTANCE LETTER AND ADDITIONAL INFORMATION  

REQUEST 
 
Dear Mr. Wishon:   
 

Your license application for the Nantahala Hydroelectric Project has been accepted by the 
Commission for filing as February 20, 2004 but is not ready for environmental analysis at this time. 
 

A public notice for this project will be issued shortly that solicits interventions and protests on the 
application.  Federal and state resource agencies, Indian Tribes, and interested non-governmental 
organizations affected by this project are informed by the Commission's public notice that a copy of the 
complete application may be obtained directly from you. 
 

To support and assist our environmental review, in the near future we will initiate a public 
scoping process to solicit comments to ensure that all pertinent issues are identified and analyzed.  
 

Our review of your license application has revealed that additional information about your project 
is needed.  A list of the additional information that we request is enclosed as Schedule A.  This 
information must be filed 45 days from the date of this letter.   
 

If our request for additional information causes other parts of the application to be inaccurate, 
those parts must also be revised and refiled by the due date.  Also, please be aware that additional 
requests for information may be sent to you at any time before final action is taken by the Commission on 
your application for the Nantahala Project.   

 
Within 5 days of receipt, provide a copy of this letter to all agencies you will consult in response 

to this additional information request.  Then, when you file the requested information with the 
Commission, you must provide a complete copy of the information to each agency consulted under 
Section 4.38 of the regulations. 
 

For the questions included in Schedule A that require consultation, you should, where 
appropriate, request consultation in writing.  Allow the entities consulted at least 30 days to respond 



 
 
before filing the additional information with the Commission.  In your filing, you should include copies 
of all responses received from the entities you consulted, and tell us how you addressed any comments 
and recommendations made.  If the entities you attempted to consult with do not reply, you should 
provide us dated copies of your letters requesting consultation.  
 

Please file an original and 8 copies of the information with:  Magalie R. Salas, Secretary, Federal 
Energy Regulatory Commission, 888 First Street, NE, Washington, D.C.  20426.  Please put the docket 
number P-2692-032 on the first page of your response. 

 
Your response may be filed electronically via the Internet in lieu of paper.  See 18 CFR 

385.2001(a)(1)(iii) and the instructions on the Commission's web site (http://www.ferc.gov) under the "e-
Filing" link.  The Commission strongly encourages electronic filings.  When you file the requested 
information with us, you must at the same time serve copies of the filing on each agency consulted under 
section 5.1 of the regulations. 

 
Register online at http://www.ferc.gov/esubscribenow.htm to be notified via email of new filings 

and issuances related to these or other pending projects.  For assistance, contact FERC Online Support at 
FERCOnlineSupport@ferc.gov or toll free at 1-866-208-3676, or for TTY, 202-502-8659.   

 
You may contact Carolyn Holsopple at 202-502-6407 or carolyn.holsopple@ ferc.gov, if you 

have any questions.    
 

Sincerely, 
 
 
 

Edward A. Abrams, Chief 
Hydro East Branch 2 

Enclosure:   Schedule A 
 
cc:   Service List 
            Public Files



 
 

Schedule A 
 
 ADDITIONAL INFORMATION             
 

Please file within 45 days from the date of this letter the following additional 
information.  When you file this additional information with the Commission, you should at the 
same time serve exact copies of the filings on the agencies that you consulted during the 
preparation of the application, as appropriate. 
 
Initial Statement 
 
1. Please provide a copy of your proof of publication in local newspapers that you filed your 

license application per 18 CFR Section 4.32(b)(6). 
 
Water Quality and Quantity 
 
2. On page E2-8 you discuss various point source discharges in the project-affected area.  

Please identify whether the proposed operation of the Nantahala Project would affect the 
existing point source discharges or any consumptive water users in the project-affected 
area, as required by the Commission’s regulations at Section 4.51(f)(2)(i), and if so, your 
proposed protection or enhancement measures to protect any affected aquatic and wildlife 
resources that would be affected by the project’s operation and interaction with any point 
source dischargers and consumptive users. 
 

3. On page E2-74 of the license application you have identified Nantahala Lake as being 
unproductive because of the lack of particulate matter and dissolved organic material 
from the watershed. For staff to evaluate the effects of the continued operation of the 
project on fish and aquatic resources in Nantahala Lake, please describe how the 
Nantahala Lake would be classified using North Carolina’s Trophic State Index (which 
has four classifications: oligotrophic, mesotrophic, eutrophic, and hypereutrophic). 

 
4. You reported in the license application that the daily maximum water temperature in the 

bypassed reach routinely exceeded 20º C (which is the state water quality standard for 
temperature for trout waters).  Please describe what effect, in general, these excursions 
exceeding the state water quality standards for temperature had on fish and aquatic biota 
residing in the bypassed reach.  Please describe any measures you propose to implement 
in the future to insure the project meets state water quality standards for temperature for 
trout waters in the bypassed reach, and include in your response, an evaluation of (a) the 
effects and remedy of your proposed whitewater boating flow releases on meeting state 
water quality standards for temperature, and (b) whether your proposed flow releases 
(whitewater or minimal flows provided to Dicks and Whiteoak Creeks) would support or 
adversely affect NC Wildlife Resources Commission’s (NCWRC) designations of 
sections of the bypassed reach as Hatchery Supported Trout Waters (between the 
Nantahala dam and the confluence with Whiteoak Creek) and Delayed Harvest Trout 
Waters (for the stream reach between the confluence of Whiteoak Creek and the 
Nantahala powerhouse outlet canal). 

 
5. You reported in the license application that dissolved oxygen (DO) levels in the bypassed 

reach are adversely affected by project operation, and are similar to adverse effects 
occurring on temperature levels in the bypassed reach.  You have only provided data for 
DO levels in the bypassed reach for September 2001 (see Figure E2.9-28) and in that 



 
 

figure it showed DO levels dropped below the state water quality standards of an 
instantaneous minimum value of 5.0mg/l on several occasions in September 2001.  Please 
describe the results of these violations of state water quality standards for DO on aquatic 
resources, if any, and the approximate duration of these events, if known. Please describe 
any other violations of state water quality standards, if any, for DO levels in the bypassed 
reach and any observable adverse affects on fish and aquatic resources, if any.   

 
6. Please provide DO readings from the hydrolab recorders deployed at various locations in 

the bypassed reach, a map showing their locations, and the date and duration the 
hydrolabs were deployed at each location.  Please describe how you propose to mitigate 
any adverse affects on fish and aquatic resources as a result of any project-related 
operation that causes a reduction of DO levels in the bypassed reach.  Please also relate 
how any changes in DO levels in the bypassed reach would affect NCWRC’s designation 
of certain sections of the bypassed reach as Hatchery Supported Trout Waters and 
Delayed Harvest Trout Waters.  

 
7. On page E2-32, you say that hydrolab recorders were installed at five locations in the 

Nantahala River bypassed reach and that Table E2.9-1 was to contain the data from these 
hydrolabs.  However, Table E2.9-1 does not contain any hydrolab data from the 
Nantahala River bypassed reach.  Please provide the correct Table and a map showing the 
location of the hydrolabs and their duration on site at each location. 

 
8. On page E2-74, the wording in the analysis is unclear and staff is unable to determine if 

the 8 milligrams per liter (mg/l) of DO reported for the bypassed reach is for the area 
above Dicks Creek or represents a DO reading for the tributaries.  Please clarify where 
the 8 mg/l DO reading is from.   

 
Fishery and Aquatic Resources 
 
9. On page E1-13, you state there would be no future reservoir level limitations on 

Whiteoak Creek Pond or Dicks Creek Pond and that no reservoir level monitoring 
devices would be required for these two ponds.  Although these two ponds are very 
small, please describe what effect, if any, the project’s proposed operation would likely 
have on aquatic and wildlife resources that use these two ponds. 

 
10. On page E1-20 you describe a one-time funding contribution, in-kind services, or a 

combination of the two, not to exceed $40,000 to support a project by the U.S. Fish and 
Wildlife Service (FWS), NCWRC, and the U.S. Forest Service to restore a native strain 
of brook trout to a selected stream in the vicinity of the East Fork Project No. 2698 as 
part of the settlement for the Nantahala Project.  Similarly, you propose under the same 
settlement and parameters, a $40,000 contribution to the FWS and NCWRC to conduct 
studies to determine the range and distribution of the sicklefin redhorse in the Little 
Tennessee, Hiwassee, and Tuckasegee Rivers.  Further, you have proposed that the 
$40,000 contribution for the sicklefin redhorse study would not be made if the Dillsboro 
Dam is not removed.  Please provide more details about each proposal, including (a) the 
types of specific measures or actions that would likely occur for both activities (the 
reintroduction and the range determination); (b) the streams where any reintroductions 
would likely occur; (c) identification of any other similar efforts for the same species that 
has occurred in the project area or other river basin and its success or failure; and (d) 
whether there would be any follow-up studies to monitor the success or failure of the 
brook trout reintroductions. 



 
 

 
11. No fish sampling was conducted in Nantahala Lake as part of the relicensing effort.  

Instead, historical fisheries data collected for Nantahala Lake was used in the application. 
On page E3-19 you list several species of fish captured recently by the Fish and Wildlife 
Associates, Inc. (FWA) (2000) for Nantahala Lake. Please provide the raw or tabulated 
source data collected by FWA for this fisheries data to assist the staff in determining 
project effects on fishery resources in Nantahala Lake.  Please provide all available 
details on these fish collections, including such things as dates of sampling, locations 
sampled, specific collection methods, and which fish were collected in each sample.  
Also, please describe the overall general health, abundance, and productivity for fish 
species occurring in Nantahala Lake and how these fish populations compare to similar 
population diversities in reservoirs of similar size and morphometry from the area (see 
Table 1 on page 12 of the Tuckasegee River and Nantahala River Aesthetics Evaluation 
(January 2003) report for a list of similar-sized lakes). 

 
12. Please identify if the state resource agency has any fishery management goals for 

Nantahala Lake and whether any fish stocking occurs or has occurred (i.e. your response 
should include information on the history of kokanee stocking in the lake and whether 
such stocking was considered a success or failure). If fish stocking does occur, please 
identify the entity stocking the fish, the species, size, and quantity of fish stocked, the 
frequency and duration of stocking efforts by year, and whether the state resource agency 
considers the stocking efforts to be successful for meeting their target goals (also identify 
these target goals if specified by the state). 

 
13. The Report: Nantahala River Instream Flow Study (September 2003),does not present 

any conclusions regarding the site-specific, habitat-based, seasonal instream flow 
requirements for the Nantahala River as outlined in the study objectives for the IFIM 
identified on page 2 of the IFIM Flow Study.  The Nantahala Project causes several miles 
of streams to have water bypassed from the stream to provide water for power generation 
at the project, including the 9.3-mile-long segment of the Natahala River, two miles of 
Whiteoak Creek, and one mile of Dicks Creek.  The IFIM study looked at various flows 
in these bypassed reaches and in the mainstem of the Nantahala River below the 
powerhouse (which is a seven and one-half mile-long river stretch that is affected by 
daily peaking operations of the project).  Yet, there is no conclusion presented in the 
license application on what was done with the IFIM data results in terms of setting 
minimum flows or whitewater flows for the mainstem and bypassed reach of the 
Nantahala River and the bypassed reaches of Dicks and Whiteoak Creeks. The license 
application seems to jump to the settlement agreement as the answer to what the 
minimum flows and other measures would be needed for the project rather than show a 
decision based on IFIM results.  Please provide the conclusions to the IFIM study and 
how the information was used to determine whether minimum flows would or would not 
be needed from the Nantahala Dam and for other sections of the bypassed reach and 
mainstem of the Nantahala River and the bypassed reaches of Dicks Creek and Whiteoak 
Creek. 

 
14. Since there is a preponderance of clay/weathered rock or fractured rock (a combined total 

of 83 percent) as the main habitat component occurring along the  shoreline of Nantahala 
Lake, and lake drawdowns are large, please describe what consideration, if any, was 
given to enhancing fish habitat in shoreline areas by placing and securing large woody 
debris (i.e., trees, brush piles, etc.) along the shoreline or selecting sites for placement of 
sand and gravel to enhance centrarchid spawning.  These types of habitat improvement 



 
 

measures provide substrate for primary productivity, nursery habitat and cover for 
juvenile fish and cover for adult fish. For example, the tree and brush pile methodology 
has been successfully employed at the Tapoco Project No. 2169, located on the Little 
Tennessee and Cheoah Rivers in Graham and Swain Counties, North Carolina and Blount 
and Monroe Counties, Tennessee.  Please describe what such a modest fish habitat 
enhancement program would cost and what you envision the benefits would be to current 
fish populations, if any, in Nantahala Lake in comparison to the cost of such efforts, and 
whether the state fishery resource agencies or other entities would support or participate 
in such efforts.  We note that the similar Tapoco Project fish habitat enhancement effort 
enjoys reduced costs because of the participation of numerous parties. 

 
15. On page E3-46 you describe the effects of reservoir fluctuations, which can be as much 

as 26 feet in one year, within Nantahala Lake as follows:  “since the reservoir level 
targets and operating guidelines for Nantahala Lake provide for rising reservoir levels 
from early spring through early summer, the risk of reservoir level decreases during the 
spring/early summer spawning season are minimal.”  In conjunction with the fishery data 
presented in the application for Lake, staff is unable to determine the current and future 
effects of reservoir operations on the fishery resources of Nantahala Lake.  The on-going 
and potential adverse effects of project operational changes in lake levels on aquatic 
resources is not adequately described in the license application.  Please describe what 
effects the current operating scenario, and proposed operating scenario for reservoir 
drawdowns, including for maintenance, have on fish and aquatic biota in littoral habitats 
with particular reference to fish spawning (including those species that spawn in periods 
other than in the spring).  Your response should include considerations and discussion of 
such things as the presence of juvenile fish rearing habitats, abundance of submerged 
aquatic vegetation (SAV), the types of species dependent on SAV, the abundance of 
macroinvertebrate habitat, and the overall structure of the fish populations in Nantahala 
Lake.   

 
16. On page E3-97, you say the 9.3-mile-long bypassed reach contains cool- and warmwater 

fish communities with some scattered habitat that appears adequate to support mussels.  
You also characterize the bypassed reach as having a relatively higher gradient than the 
reach below the powerhouse and having several waterfalls and steep cascades.  Please 
describe the fish communities and general fish habitat in the bypassed reach by stream 
reach (as delineated in question 21(a)[description of bypassed reach]). You have also 
identified that the bypassed reach is managed as a trout fishery and designated as 
Hatchery Supported Trout Waters and as Delayed Harvest Trout Waters.  Please identify 
the numbers, sizes, and types of species of fish stocked in the bypassed reach, the 
frequency of stocking, and the entity doing the stocking.  Please characterize the quality 
of the sport fishery established in the bypassed reach and whether the stocking results 
meet the objectives of the stocking entity. Also, please describe whether any state or 
federal fishery resource agency has indicated any preference in fishery management 
objectives for project-affected stream reaches in the bypassed reach over recreational 
boating activities for those same stream reaches, if any, that are proposed to receive 
seasonal flow releases for recreational boating. 

 
17. You have indicated in the license application that the water intake for the project has steel 

trashracks and is located west of the Nantahala dam.  However you have not provided 
any drawings of trashracks or other information about the water intakes or any analysis of 
potential effects of the project on turbine entrainment and mortality of fishery resources.  
To assist staff in determining potential turbine entrainment and mortality of fishery 



 
 

resources caused by the project, please provide the following to help staff complete their 
evaluation of this issue: 

 
(a)  a description of the existing trashracks which include map/drawings that show (1) the 
dimensions of the trashracks; (2) the clear bar spacing between the trashrack bars; (3) the 
angle of the trashracks in relation to water flowing into the intake; and (4) the depth of 
the intake in relation to typical seasonal water surface elevations; 

 
(b) an estimate of water velocities directly upstream of the water intake at the project 
when it is operating at full capacity; 

 
(c)  an estimate of the effects of any turbine entrainment and mortality caused by the 
project on various fish populations currently residing in the reservoir.  We are not 
requiring you to conduct an in-the-field entrainment and turbine mortality study at this 
time, rather we are suggesting you conduct a literature review approach that uses 
entrainment and mortality study results from other hydropower projects with fish 
communities similar to those found at the Nantahala Project, and evaluate this 
information in consideration with the project’s specific generating equipment (i.e., 
turbine design, runner speeds, etc.), and any other unique project design features; and 

 
(d) a description of any measures you could implement, install, or modify at the project to 
reduce or eliminate fish entrainment and mortality, if it is determined that proposed 
operations of the project would significantly adversely affect fish populations in the 
project-affected waters and include: (1) an estimate of the effectiveness of any measure(s) 
you evaluate; (2) the costs associated with implementing any measure(s) you evaluate; 
and (3) provide comments of the state and federal resource agencies on items (a) through 
(d) above. 
 

18. You have provided standing crop estimates for various fish species for the Nantahala 
River bypassed reach, the mainstem of the Nantahala River below the project 
powerhouse, for Nantahala Lake, and for Dicks Creek.  Staff needs to know how your 
findings compare with other similar water bodies to help determine project effects on 
fishery resources.  Please describe how the standing crop estimates you found for these 
water bodies compares to similar-sized water bodies that are part of other Duke Projects, 
or with general guidelines or parameters for standing crop estimates for similar species 
and water bodies that are used by the NCWRC, NC Department of Environment and 
Natural Resources, or other similar resource agencies or entities. 

 
19. On page 45 of the IFIM report, a sample interactive spreadsheet for Index C results is 

exhibited for the East and West Fork Projects. Please provide an explanation for the 
abbreviations used in the Table 7.3. (i.e., what is BDDA, LNDA/J/S, MTSJ/A etc.).  
Furthermore, please provide the interactive spreadsheets for Index C results developed 
for the five study reaches (i.e., 1. Nantahala River mainstem, 2. Below Whiteoak Creek 
confluence, 3. Whiteoak Creek, 4. Below Dick’s Creek confluence, and 5. Above Dick’s 
Creek confluence) that were compiled for the IFIM study and referenced on page 44 of 
the IFIM report as appearing in Appendix H, but were not located in Appendix H and 
were inadvertently left out of the application. 

  
20. Seasonal whitewater recreational boating flow releases are proposed for the mainstem of 

the Nantahala River below the powerhouse and in the Nantahala River bypassed reach 
below the Nantahala dam.  Please describe the potential effects of these proposed 



 
 

recreational boating flows on aquatic biota and wildlife using these project-affected 
waters and any measures proposed to minimize any adverse effects on these biological 
resources.  You have proposed to monitor and identify any significant adverse impacts on 
fishery resources caused by these recreational boating flow releases during the first two 
years of these recreational flow releases.   Staff needs an estimate of the current effects of 
project peaking operations on aquatic resources and wildlife resources in project-affected 
waters of the Nantahala River, including the bypassed reach.  Furthermore, staff cannot 
wait until after a license is issued to determine what the effects the proposed project 
operation, including whitewater boating flow releases, would have on aquatic and 
wildlife resources in the project-affected area.  Staff needs your best estimate of project 
effects, (as proposed using the operational scenario described for the project in the license 
application and as modified by the settlement agreement), on aquatic and wildlife 
resources in the project-affected area and your specific measures to reduce these project 
impacts.  Staff needs this analysis to prepare its NEPA document to present to the public 
and to the Commission to ultimately determine whether the project should be licensed or 
not and to include the appropriate terms and conditions to protect and enhance aquatic 
resources and wildlife resources affected by the continued operation of the project. 

 
Bypassed Stream Reaches 
 
21. Staff is unable to determine the effects of project operation on fish, aquatic resources and 

wildlife in the 9.3-mile-long bypassed reach.  The license application provides a 
piecemeal picture of what the bypassed reach looks like, what flows are present year-
round throughout the bypassed reach, and what habitat exists for fishery and aquatic 
resources. Your fish sampling efforts conducted in the 9.3-mile-long bypassed section of 
the Nantahala River excluded any sampling in the immediate area below the Nantahala 
dam and in the lowermost five mile section of the bypassed reach above the powerhouse.  
Please describe whether you expect the fish species, fish populations, and fish standing 
crop in these two reaches to be any different from those identified in the other sections of 
the bypassed reach that were sampled for fish, and if so, why.  Please explain if the fish 
collection made at site AD-2 near Rowland Branch represents fish species likely to be 
found between the Nantahala Dam and Rowland Branch? 

 
22. The 9.3-mile-long bypassed reach of the Nantahala River is affected by current project 

operations. The current license does not require any minimum flow be released from the 
Nantahala dam into the bypassed reach of the Nantahala River. To help staff better 
understand current effects of project operations on aquatic and wildlife resources in the 
bypassed reach, and the effects under the proposed future operation of the project, please 
provide the following: 

 
(a)  a general description and length of the bypassed reach for each of the following 
segments: (i) from the Nantahala Dam to Rowland Branch; (ii) from Rowland Branch to 
Dicks Creek; (iii) from Dicks Creek to Whiteoak Creek; and (iv) from Whiteoak Creek to 
the powerhouse outlet canal; 

 
(b) a brief description of fish and aquatic habitat for segments identified in item (a) above 
and include, if possible, typical width of stream, presence or absence of overhead tree 
cover, substrate type, habitat characteristics (i.e., bedrock, riffle/pool complex, undercut 
banks, etc.), stream gradient, and length of any segment of the bypassed reach not 
receiving any flows with the timing and duration of such event; 

 



 
 

(c) an estimate of stream flow, by season, for the stream segments identified in item (a) 
above and include identification of any tributaries emptying into the segment, their 
drainage area, and whether these tributary streams are perennial or not and their estimated 
annual flow contribution in cubic feet per second (cfs). Please identify the distance 
downstream from the dam where the tributaries enter the bypassed reach;        

 
(d) You have identified Horn of God rapids (at RM 17.0), Slot Falls (near RM 17.8) and 
Cockland Falls (at RM 19.0), and Cocktail Rocks as being within the bypassed reach, 
which also includes the Cascades Section.  On page E5-63 you also name six major 
rapids in the Cascades Section.  Please describe if there are any other rapids or waterfalls 
in the bypassed reach and characterize all of them as to their height, length, effects during 
low or no flow periods, public access to each of these features (other than by water), and 
an estimate of visitor usage of or to the falls and rapids in the bypassed reach; and  

 
(e) an estimate of the amount of leakage from the Nantahala dam in cfs and also show the 
frequency of spills (including natural and proposed releases [current and proposed]) over 
the dam, by month, for a typical water year and include the size (in cfs) and duration of 
these spill events. 
 

23. You are proposing to release various minimum flows into the Nantahala River bypassed 
reach from Dicks Creek and Whiteoak Creek.  Please describe what the total flow 
contribution from Dicks Creek and Whiteoak Creek will be to the bypassed reach (in cfs), 
and include what the current flow (in cfs) from each creek is (annual average in cfs) 
before your proposed changes are made.   

 
24. It is staffs’ understanding that Dicks Creek currently releases its natural flow of 12 cfs 

into the bypassed reach (inflow equals outflow at the Dicks Creek Diversion Dam) and 
that this flow will be augmented by 16 cfs when the proposed transfer mechanisms from 
Whiteoak Creek are complete. Whiteoak Creek would release 8 cfs from the Whiteoak 
Creek Diversion Dam or inflow annually, into the Nantahala River bypassed reach, even 
after the diversion of 16 cfs from Whiteoak Creek to Dicks Creek. Please describe if 
these proposed flow releases into the Nantahala River bypassed reach are to mitigate for 
adverse effects of project operation on DO and temperature in the bypassed reach or are 
to mitigate on-going adverse affects, if any, in Dicks Creek and Whiteoak Creek.  Please 
describe what effects these proposed total flows releases from Dicks Creek and Whiteoak 
Creek are likely to have, if any, on the water quality parameters of temperature and DO in 
the Nantahala bypassed reach and describe what percentage these two creek flow releases 
represent seasonally in the bypassed reach at their point of entry (i.e., a hypothetical 
example, the total flow of 28 cfs from Dicks Creek represents two percent of the total 
flow in the bypassed reach at that point in the bypassed reach during the low flow period 
of August).  

 
25. Please describe what effects, if any, the project’s operational proposals would have on 

aquatic resources and wildlife in Dicks and Whiteoak Creeks from the transfer of water 
from one creek to the other (Dicks Creek would get 16 cfs more water and Whiteoak 
Creek would lose 16 cfs.) or from the discontinued use of the stream diversions. 

 
Recreation 
 
26. Section 4.51 (f)(5)(v) of the Commission’s regulations specifies the materials and 

information regarding the proposed measures for creating, preserving, or enhancing 



 
 

recreational opportunities at the project and in its vicinity, including: (A) identification of 
entities responsible for implementing, constructing, operating, or maintaining any 
proposed measures or facilities; (B) an implementation or construction schedule for any 
proposed measures or facilities; (C) an estimate of costs of construction, operation and 
maintenance of facilities, including a statement of the sources and extent of financing; 
and, (D) a map or drawing that shows the location and identity of both existing and 
proposed facilities.  Please provide this information.  

 
27. It is not clear to us how the costs for various recreation measures listed in table E1.13-1 

relate to the specific proposed recreation measures listed in the NCST Settlement 
Agreement included in Volume IV of the application and in Section 5 of Exhibit E.  
Please provide the specific estimated costs to implement each of the specified measures. 

 
28. In the Executive Summary and in Section E5.2, Existing Recreational Resources and 

Facilities within the Project Boundary, of the License Application you state that the Big 
Choga Creek boat launch is no longer in existence.  However, in Section E5.3.4, Carrying 
Capacity, Big Choga Creek public boating access is described as a “developed access site 
on Nantahala Lake” which was monitored during the contact survey.  Please clarify the 
status of the Big Choga Creek boat launch. 

 
29. Section E5.2.2 of the License Application describes recreational resources in the general 

vicinity of the project.  Please provide maps showing locations of the facilities described 
in this section relative to the location of the Nantahala project.  

 
30. On page E5-42, you say that the Big Choga Creek boat launch on Nantahala Lake is no 

longer in existence.  Please provide information concerning its closure and your estimate 
concerning whether the remaining boat launch on Nantahala Lake (i.e., Rocky Branch) is 
adequate to sustain current and projected visitor and recreational boating use of the lake.  
The statement that the Big Choga Creek boat launch is closed contradicts what is stated 
on page E5-27 where you say the Big Choga Creek boat launch was incorporated into 
Table E5.3-7 and was monitored during the contact survey.  On page E1-8 you also 
identify that you will be paving the parking areas at the Big Choga Creek and Rocky 
Branch Access Areas.  Please identify the current status of Big Choga Creek boat launch. 

 
31. On page E5-42 you say that whitewater boaters park along the highway near Whiteoak 

Creek and walk to a stretch of the bypassed reach of the Nantahala River that provides a 
2-mile-long reach of Class IV and V whitewater.  Please provide an estimate of the 
approximate number of recreationists annually using this stretch of the bypassed reach 
and provide a map showing the subject whitewater boating section of the bypassed reach 
and the location of the major whitewater features within the bypassed reach.  Please also 
describe when the whitewater boaters usually complete their adventure and how they get 
back to their original starting point at their parked cars. 

 
32. On page E1-16 you provide a table showing the proposed whitewater boating flow 

releases from the Nantahala dam into the bypassed reach of the Nantahala River.  Please 
describe how these proposed recreational boating flows differ from the current seasonal 
boating flow releases into the bypassed reach. 

 
33. On page E5-42 you describe your reasons why the 2.6-mile-long stream reach between 

the Nantahala dam and Dicks Creek were not included in the Nantahala River Angling 
Flow Study.  This section of the bypassed stream reach is likely to exhibit the greatest 



 
 

impacts from current and proposed project operations.  We have asked for a description 
of this stream reach in item 21, however, please provide an estimate of recreational angler 
use of this 2.6-mile-long section of the bypassed reach, and what, if any, angler use 
would be under the new proposed operating regime. 

 
Land Management and Aesthetics 
 
34. The maps of the Shoreline Management Program have been delineated through the use of 

Geographic Information System (GIS). On page ES-29, there is a statement to the effect 
that Duke Energy has determined the start and stop points for transitions between the 
classified areas.  The maps provide minimal detail making it difficult to distinguish the 
location of transition.  Please provide a verbal description of the location of transition. 

 
35. Please confirm that future proposed Protection, Mitigation and Enhancement (PM&E) 

measures will be in concert with the master plans of the respective counties. Please 
provide a discussion of buffer zones or their associated costs as required under Section 
4.5.1(f)(6)(iv) 

 
36. Please provide maps of floodplain areas. 
 
37. Please provide a copy of the Shoreline Management Plan referenced in Exhibit E. 38.
 Please explain the relationship between the Shoreline Management Plan referenced 
 in Exhibit E and the Shoreline Management Program provided as Attachment D of 

the Settlement Agreement. 
 

39. On page E5-43 you say there are 89.46 acres of FS managed lands within the Nantahala 
Project boundaries and then on page A-3 you say there are 41 acres.  Please provide the 
correct acreage for federal lands within the project boundary and identify the manager(s) 
of these federal lands. 

 
Terrestrial Resources and Threatened and Endangered Species 
 
40. Please provide a map that clearly documents wetland areas relative to the proposed 

fluctuation zone, documenting the types of wetland areas.  Provide a table with the total 
in area in appropriate units of measure for each wetland type and area units for each 
wetland type that may be affected. 

 
41. The application does not quantify the various cover types that you mapped in the project 

vicinity or areas that may be affected.  Please provide a table that shows total acres of 
each cover type, the number of acres in the project boundary, and the number of acres 
that may be affected.   

 
42. Please describe Duke’s agreement for operation and maintenance of rights-of-way, as 

requested by USFS in their June 23, 2000 letter.   

 
43. Please explain how new minimum flows will affect wetlands in the bypassed reaches.   
 
44. Two species of bats, the Eastern Small-footed bat Myotis leibii, a state and federally 

listed species of concern and the Northern Long-eared bat, Myotis septentrionalis, a state 
listed species of concern, were captured during mist netting as reported in Table 3.4-1.  



 
 

However, the Exhibit E states that no wildlife species of concern are likely to inhabit the 
terrestrial or wetland areas of the project.  Please explain where the bats were collected 
and any potential affects of the project on these two bats. 

 
Project Operation 
 
45. On page B-1, you state that all available flow from Dicks Creek spills over the Dicks 

Creek Diversion Dam and enters the Nantahala River upstream of the Nantahala 
Powerhouse.  According to the Amendment issued May 5, 1999, the release will provide 
additional flow in the Nantahala River below Dick’s Creek.  Please clarify and quantify 
the flow and destination of the flows being spilled from Dicks Creek.  Also explain the 
effects that the Diamond Valley Diversion has on the project, more specifically, on the 
flow being released into Dicks Creek. 

 
46. Provide clarification concerning the tunnel/penstock/pipeline lengths for the Nantahala 

Project.  According to an Operation Report issued January 14, 2003, the power tunnel has 
a total length of 27,663 feet; however page A-3 of the application lists 27,633 feet, a 30 
foot difference.  Please clarify the total lengths and separate according to the requests 
below: 

a. Clarify the length of the Nantahala Power tunnel from Nantahala Lake to where 
the pipe intersects Dicks Creek and Whiteoak Creek.  Also provide dimensions 
for the tunnel, and if possible detail where the tunnel varies in dimension and 
provide segment lengths. 

b. Provide the length and diameter of the pipeline that lies along the Nantahala 
tunnel perpendicular to the Dicks Creek and Whiteoak Creek pipelines (24” and 
52”, respectively).   

c. According to page A-3 of the application, the length from the surge shaft to the 
unit is 1,991 feet, however this length does not separate the tunnel from the 
penstock.  Please provide the length of the remaining Nantahala tunnel from the 
pipeline at Dicks Creek and Whiteoak Creek to the surge tank and from the surge 
tank to the penstock.  Also detail the length of the penstock. 

 
d. Whiteoak Dam:  The length of the 52” steel pipeline shown in Exhibit F on Sheet 

1 of 11 shows the length to be approximately 9,044’; however, page A-3 of the 
application lists the same 52” pipeline to be 9,400 feet long.  Please clarify. 

 
Maps and Drawings 
47. It appears that the project boundary shown in Exhibit G contains stray boundary marks 

and in some locations the boundary does not close.  More specifically:   
a. Sheet 2 of 7 has a non-closing boundary around the Tail Race area and stray 

boundary markings near Southern Railroad and near the projects Surge Tank and 
road easement. Please address these issues and see AIR# 5 through #7 below. 

b.   Sheet 4 of 7 show stray project boundary lines near the Nantahala tunnel  
and Dick Creek, and due south of Rowland Branch.  Also, there is no boundary 
closure near the Whiteoak Dam.  Please address these issues and see AIR# 5 
through #7 below. 
 



 
 

48. Please clarify the exact lands and facilities you propose to include within the project 
boundary and provide maps consistent with your proposal. 

49. Provide one set of the revised Exhibits F and G drawings in CD-ROM format.  The CD 
should be labeled “Project Maps and Drawings” and identified as CEII Material 
under 18 CFR §388.113(c).  Each exhibit drawing must be contained in a separate 
electronic raster file; which meets the format specification: 
 
IMAGERY - black & white raster file  
FILE TYPE – Tagged Image File Format, (TIFF) CCITT Group 4  
RESOLUTION – 300 dpi desired, (200 dpi minimum)  
DRAWING SIZE FORMAT – 24” X 36” (min), 28” X 40” (max) 
FILE SIZE – less than 1 MB desired 

 
Each Exhibit G drawing that includes project boundary information must contain a 
minimum of three known points, arranged in a triangular format.  The latitude and 
longitude coordinates, or state plane coordinates, of each reference point must be shown 
and identified.  The filename for each drawing shall include:  FERC Project-Drawing 
Number, FERC Exhibit, Drawing Title, date of this submission, and file extension [e.g., 
P-1234-1001, G-1, Project Boundary,02-05-2004.TIF] 
 

50. Provide one set of the project boundary data (Vector Data) contained on Exhibit G 
drawings in a geo-referenced vector electronic file format (such as ArcView shape files, 
GeoMedia files, MapInfo files, or any similar format.  The electronic boundary data must 
be positionally accurate to ±40 feet and comply with National Map Accuracy Standards 
for maps at a 1:24,000 scale.  A single electronic boundary data file is preferred; 
however, if more than one file is required they should be consecutively labeled.  Each 
project boundary file must contain the same reference points shown on the individual 
Exhibit G’s.  For example, one project boundary vector file created from three Exhibit G 
files should contain a minimum of nine reference points.  The latitude and longitude 
coordinates, or state plane coordinates, or each reference point must be shown in the 
vector file.  The file name shall include:  FERC Project Number, data description, date of 
this submission, and file extension [e.g., P-1234, boundary vector data-sheet 1, 02-05-
2004.shp]. 

51. Provide one set of project boundary information (Text Data) contained on Exhibit G 
drawings.  The aforementioned project boundary vector data file must be accompanied by 
a separate metadata text file that describes:  the map projection used (i.e., UTM, State 
Plane, Decimal Degrees, etc), the map datum (i.e., North American 27, North American 
83, etc.), and the units of measurement (i.e., feet, meters, miles, etc.).  The text file name 
shall include:  FERC Project Number, data description, date of this submission, and file 
extension [e.g., P-1234, boundary metadata, 02-05-2004.TXT]. 

Economics 
 
52. Provide a spreadsheet showing the developments’ assets with its original costs and 

replacement costs.  
 
53. Please provide an estimate of the cost to prepare the license application for the project in 

2004 dollars. 



 
 

54. Please provide a listing of the components that are included in the total operation and 
maintenance (O&M) value provided (i.e. insurance, taxes, A&G expense etc.). Dollar 
amounts for each component are not required. 

55. In order to perform our analysis of the project’s economics, please provide the following 
information (in 2003 dollars): 

 
a. Administrative and Overhead Costs; 
b. Local, Federal, and Other taxes (separately); 
c. Fees to local and federal entities; and 
d. The value of dependable capacity (in $/kW-hr). 

 
56. Provide costs associated with the loss of generation (in MWh) due to changes in the 

developments’ operation (i.e. increase/decrease of flow into bypasses or recreation flow 
releases) and describe how the loss of flow (cfs) from the powerhouse will affect 
production capacity and energy. 

 
57. According to the Draft Application for Surrender of the Dillsboro Hydroelectric Project 

License (P-2602) the estimated cost for Full Dam Removal is $290,000 and the estimated 
cost for the Powerhouse Demolition and Disposal is $200,000 (totaling $490,000).  
However, the Protection, Mitigation, and Enhancement Measure Tables (Table E1.13-1) 
for East Fork (P-2698), West Fork (P-2686), and Nantahala (P-2692) list the cost for 
Dillsboro Dam Removal as $189,833 for construction and $33,500 for planning per 
project.  The total cost for construction and planning for each project is $223,333 
($669,999 for all 3 developments).  Please clarify the total cost and the cost per project 
for the Dillsboro Dam Removal. 

 
Miscellaneous 
 
58. On page E1-24, you generally discuss sediment management at the project reservoirs and 

indicate that future measures for removal of sediment would be developed in consultation 
with the resource agencies, but are very unspecific about various aspects of sediment 
accumulation and removal and what measures would be taken to protect fish, aquatic 
biota, and wildlife in removal and disposal of any sediments.  For staff to determine the 
project effects on aquatic biota and wildlife, please identify:   
 
(a) whether sediment accumulation in the reservoirs or near the intake structure is a 

pressing problem; 
 
(b) the approximate quantity of sediments, in cubic yards, removed from each 

project reservoir, if any, for the last two removal periods; 
 
(c) the estimated quantity of sediment to be removed from reservoir, by area (i.e., the 

open areas of the reservoir or intake area), during the next removal period in the 
future; 

 
(d) whether the sediments are likely to contain contaminants and why or why not, 

and whether they have been tested for contaminants in the past; 
 
(e) the measures that would be used to control sediment and pollutant runoff at any 

selected upland disposal sites; 



 
 

 
(f) measures that would be employed to insure any in-stream disposal of sediments 

would meet state water quality standards; and 
 
(g) the measures that would be taken to protect fish and wildlife resources, including 

any federal or state-listed threatened or endangered species. 
 
59. You have indicated in the license application that an aerial videotape was taken of the 

mainstem of the Nantahala River between the Nantahala powerhouse and the Nantahala 
Outdoor Center.  This videotape was taken on August 28, 2001 as part of the IFIM study 
conducted for the project.  Please provide a copy of this videotape and some general 
information describing any important features shown in the videotape and the direction of 
the flight during the filming (i.e, from powerhouse toward Outdoor Center or vice versa). 

 
60. On page 10 of the Tuckasegee River and Nantahala River Aesthetics Evaluation (January 

2003), you have proposed to remove the three bypasses (Whiteoak Creek, Dicks Creek, 
and Nantahala River) of the Nantahala Project from the project boundary.  Please 
describe the effects of this removal on aquatic and wildlife resources found in these three 
bypassed reaches and your reasoning and justification for this proposal  

 
On page 25 of the same report, you discuss photo documentation of the Nantahala River 
and bypassed reach under various flow scenarios that were part of the Recreational 
Boating and Angling Flow Studies conducted for the river and bypassed reach.  Please 
provide copies of all photographs taken during the study referenced in the table on page 
25.   

 
Staff is also requesting copies of all photos of all IFIM study transect taken at various 
calibration flows as described on page 29 of the Report, Nantahala River Instream Flow 
Study.  These photos will help staff evaluate project effects on aquatic resources of the 
Nantahala River.   
 

61. There are numerous discrepancies in the license application regarding the distance 
between the Nantahala powerhouse outlet canal and the Nantahala Outdoor Center 
(anywhere from 7 to 8.5 miles).  Please provide the correct distance. 
 



 
 
 
July 16, 2004 
 
 
Mr. Kevin Barnett 
NC Division of Water Quality 
59 Woodfin Place 
Asheville, NC 28801 
 
Subject:  Required consultation concerning FERC Additional Information Request No. 1- Duke 
Power Nantahala Area (Nantahala Project FERC No. 2692-032) 
 
Dear Mr. Barnett: 
 
 
On July 12, 2004 the Federal Energy Regulatory Commission (FERC) sent an Additional Information 
Request (AIR) letter to Mr. John Wishon of Duke Power concerning the Duke Power Nantahala Area 
Final License Applications for the Nantahala Project (FERC No. 2692-032).  The FERC stated that 
review of the license applications revealed that the application was accepted by the FERC but not ready 
for environmental analysis and required additional information.  The attached Schedule A provides the 
additional information request (AIR) from the FERC. 
 
As stated by the FERC in their July 12th letter and under Section 4.38 of the Commission’s regulations, 
Duke must provide the consulting agencies with a copy of the above mentioned letter and the associated 
Schedule A (Additional Information).  There are several specific Schedule A items that may require your 
review and written consultation.  These items are as follows: 
 
 

 Item 2. On page E2-8 you discuss various point source discharges in the project-affected area.  
Please identify whether the proposed operation of the Nantahala Project would affect the existing 
point source discharges or any consumptive water users in the project-affected area, as required 
by the Commission’s regulations at Section 4.51(f)(2)(i), and if so, your proposed protection or 
enhancement measures to protect any affected aquatic and wildlife resources that would be 
affected by the project’s operation and interaction with any point source dischargers and 
consumptive users. 

 
 Item 3.  On page E2-74 of the license application you have identified Nantahala Lake as being 

unproductive because of the lack of particulate matter and dissolved organic material from the 
watershed. For staff to evaluate the effects of the continued operation of the project on fish and 
aquatic resources in Nantahala Lake, please describe how the Nantahala Lake would be 
classified using North Carolina’s Trophic State Index (which has four classifications: 
oligotrophic, mesotrophic, eutrophic, and hypereutrophic). 

 
 

 Item 4. You reported in the license application that the daily maximum water temperature in the 
bypassed reach routinely exceeded 20º C (which is the state water quality standard for 



temperature for trout waters).  Please describe what effect, in general, these excursions 
exceeding the state water quality standards for temperature had on fish and aquatic biota 
residing in the bypassed reach.  Please describe any measures you propose to implement in the 
future to insure the project meets state water quality standards for temperature for trout waters in 
the bypassed reach, and include in your response, an evaluation of (a) the effects and remedy of 
your proposed whitewater boating flow releases on meeting state water quality standards for 
temperature, and (b) whether your proposed flow releases (whitewater or minimal flows provided 
to Dicks and Whiteoak Creeks) would support or adversely affect NC Wildlife Resources 
Commission’s (NCWRC) designations of sections of the bypassed reach as Hatchery Supported 
Trout Waters (between the Nantahala dam and the confluence with Whiteoak Creek) and Delayed 
Harvest Trout Waters (for the stream reach between the confluence of Whiteoak Creek and the 
Nantahala powerhouse outlet canal). 

 
 Item 5. You reported in the license application that dissolved oxygen (DO) levels in the bypassed 

reach are adversely affected by project operation, and are similar to adverse effects occurring on 
temperature levels in the bypassed reach.  You have only provided data for DO levels in the 
bypassed reach for September 2001 (see Figure E2.9-28) and in that figure it showed DO levels 
dropped below the state water quality standards of an instantaneous minimum value of 5.0mg/l 
on several occasions in September 2001.  Please describe the results of these violations of state 
water quality standards for DO on aquatic resources, if any, and the approximate duration of 
these events, if known. Please describe any other violations of state water quality standards, if 
any, for DO levels in the bypassed reach and any observable adverse affects on fish and aquatic 
resources, if any.   

 
 Item 6.  Please provide DO readings from the hydrolab recorders deployed at various locations 

in the bypassed reach, a map showing their locations, and the date and duration the hydrolabs 
were deployed at each location.  Please describe how you propose to mitigate any adverse affects 
on fish and aquatic resources as a result of any project-related operation that causes a reduction 
of DO levels in the bypassed reach.  Please also relate how any changes in DO levels in the 
bypassed reach would affect NCWRC’s designation of certain sections of the bypassed reach as 
Hatchery Supported Trout Waters and Delayed Harvest Trout Waters.  
 
 

 Item 7.  On page E2-32, you say that hydrolab recorders were installed at five locations in the 
Nantahala River bypassed reach and that Table E2.9-1 was to contain the data from these 
hydrolabs.  However, Table E2.9-1 does not contain any hydrolab data from the Nantahala River 
bypassed reach.  Please provide the correct Table and a map showing the location of the 
hydrolabs and their duration on site at each location. 

 
 Item 8.  On page E2-74, the wording in the analysis is unclear and staff is unable to determine if 

the 8 milligrams per liter (mg/l) of DO reported for the bypassed reach is for the area above 
Dicks Creek or represents a DO reading for the tributaries.  Please clarify where the 8 mg/l DO 
reading is from.   

 
 Item 58.  On page E1-24, you generally discuss sediment management at the project reservoirs 

and indicate that future measures for removal of sediment would be developed in consultation 
with the resource agencies, but are very unspecific about various aspects of sediment 
accumulation and removal and what measures would be taken to protect fish, aquatic biota, and 
wildlife in removal and disposal of any sediments.  For staff to determine the project effects on 
aquatic biota and wildlife, please identify:   



 
(a) whether sediment accumulation in the reservoirs or near the intake structure is a 

pressing problem; 
 
(b) the approximate quantity of sediments, in cubic yards, removed from each project 

reservoir, if any, for the last two removal periods; 
 
(c) the estimated quantity of sediment to be removed from reservoir, by area (i.e., the open 

areas of the reservoir or intake area), during the next removal period in the future; 
 
(d) whether the sediments are likely to contain contaminants and why or why not, and 

whether they have been tested for contaminants in the past; 
 
(e) the measures that would be used to control sediment and pollutant runoff at any selected 

upland disposal sites; 
 
(f) measures that would be employed to insure any in-stream disposal of sediments would 

meet state water quality standards; and 
 
(g) the measures that would be taken to protect fish and wildlife resources, including any 

federal or state-listed threatened or endangered species. 

In addressing this request, Duke Power agrees to gather the information stated above and file the 
necessary information to the FERC by August 26, 2004.  We appreciate any written comments you have 
by August 18, 2004 so we may meet this schedule.  Please review the entire enclosed FERC 
AIR/Schedule A for any other items that may be important to you and your agency. 

If you have any questions concerning this issue, please give me a call at 828 369-4604. 

Sincerely, 

 

John C. Wishon 
Nantahala Area Relicensing Project Manager 
 
Enclosure: 

FERC AIR  letter and Schedule A 
 
cc: 

Jeff Lineberger, Duke Power 
Ed Luttrell, DTA 
Scott T. Fletcher, DTA 



 
 

FEDERAL ENERGY REGULATORY COMMISSION 
WASHINGTON, D.C. 20426 

July 12, 2004 
 

 
OFFICE OF ENERGY PROJECTS 
 

Project No. 2692-032 – North Carolina 
 Duke Power (Nantahala Area) 
 
Mr. John C. Wishon 
Nantahala Area Relicensing Project Manager 
Duke Power 
301 NP&L Loop 
Franklin, NC 28734 
 
Reference:  ACCEPTANCE LETTER AND ADDITIONAL INFORMATION  

REQUEST 
 
Dear Mr. Wishon:   
 

Your license application for the Nantahala Hydroelectric Project has been accepted by the 
Commission for filing as February 20, 2004 but is not ready for environmental analysis at this time. 
 

A public notice for this project will be issued shortly that solicits interventions and protests on the 
application.  Federal and state resource agencies, Indian Tribes, and interested non-governmental 
organizations affected by this project are informed by the Commission's public notice that a copy of the 
complete application may be obtained directly from you. 
 

To support and assist our environmental review, in the near future we will initiate a public 
scoping process to solicit comments to ensure that all pertinent issues are identified and analyzed.  
 

Our review of your license application has revealed that additional information about your project 
is needed.  A list of the additional information that we request is enclosed as Schedule A.  This 
information must be filed 45 days from the date of this letter.   
 

If our request for additional information causes other parts of the application to be inaccurate, 
those parts must also be revised and refiled by the due date.  Also, please be aware that additional 
requests for information may be sent to you at any time before final action is taken by the Commission on 
your application for the Nantahala Project.   

 
Within 5 days of receipt, provide a copy of this letter to all agencies you will consult in response 

to this additional information request.  Then, when you file the requested information with the 
Commission, you must provide a complete copy of the information to each agency consulted under 
Section 4.38 of the regulations. 
 

For the questions included in Schedule A that require consultation, you should, where 
appropriate, request consultation in writing.  Allow the entities consulted at least 30 days to respond 



 
 
before filing the additional information with the Commission.  In your filing, you should include copies 
of all responses received from the entities you consulted, and tell us how you addressed any comments 
and recommendations made.  If the entities you attempted to consult with do not reply, you should 
provide us dated copies of your letters requesting consultation.  
 

Please file an original and 8 copies of the information with:  Magalie R. Salas, Secretary, Federal 
Energy Regulatory Commission, 888 First Street, NE, Washington, D.C.  20426.  Please put the docket 
number P-2692-032 on the first page of your response. 

 
Your response may be filed electronically via the Internet in lieu of paper.  See 18 CFR 

385.2001(a)(1)(iii) and the instructions on the Commission's web site (http://www.ferc.gov) under the "e-
Filing" link.  The Commission strongly encourages electronic filings.  When you file the requested 
information with us, you must at the same time serve copies of the filing on each agency consulted under 
section 5.1 of the regulations. 

 
Register online at http://www.ferc.gov/esubscribenow.htm to be notified via email of new filings 

and issuances related to these or other pending projects.  For assistance, contact FERC Online Support at 
FERCOnlineSupport@ferc.gov or toll free at 1-866-208-3676, or for TTY, 202-502-8659.   

 
You may contact Carolyn Holsopple at 202-502-6407 or carolyn.holsopple@ ferc.gov, if you 

have any questions.    
 

Sincerely, 
 
 
 

Edward A. Abrams, Chief 
Hydro East Branch 2 

Enclosure:   Schedule A 
 
cc:   Service List 
            Public Files



 
 

Schedule A 
 
 ADDITIONAL INFORMATION             
 

Please file within 45 days from the date of this letter the following additional 
information.  When you file this additional information with the Commission, you should at the 
same time serve exact copies of the filings on the agencies that you consulted during the 
preparation of the application, as appropriate. 
 
Initial Statement 
 
1. Please provide a copy of your proof of publication in local newspapers that you filed your 

license application per 18 CFR Section 4.32(b)(6). 
 
Water Quality and Quantity 
 
2. On page E2-8 you discuss various point source discharges in the project-affected area.  

Please identify whether the proposed operation of the Nantahala Project would affect the 
existing point source discharges or any consumptive water users in the project-affected 
area, as required by the Commission’s regulations at Section 4.51(f)(2)(i), and if so, your 
proposed protection or enhancement measures to protect any affected aquatic and wildlife 
resources that would be affected by the project’s operation and interaction with any point 
source dischargers and consumptive users. 
 

3. On page E2-74 of the license application you have identified Nantahala Lake as being 
unproductive because of the lack of particulate matter and dissolved organic material 
from the watershed. For staff to evaluate the effects of the continued operation of the 
project on fish and aquatic resources in Nantahala Lake, please describe how the 
Nantahala Lake would be classified using North Carolina’s Trophic State Index (which 
has four classifications: oligotrophic, mesotrophic, eutrophic, and hypereutrophic). 

 
4. You reported in the license application that the daily maximum water temperature in the 

bypassed reach routinely exceeded 20º C (which is the state water quality standard for 
temperature for trout waters).  Please describe what effect, in general, these excursions 
exceeding the state water quality standards for temperature had on fish and aquatic biota 
residing in the bypassed reach.  Please describe any measures you propose to implement 
in the future to insure the project meets state water quality standards for temperature for 
trout waters in the bypassed reach, and include in your response, an evaluation of (a) the 
effects and remedy of your proposed whitewater boating flow releases on meeting state 
water quality standards for temperature, and (b) whether your proposed flow releases 
(whitewater or minimal flows provided to Dicks and Whiteoak Creeks) would support or 
adversely affect NC Wildlife Resources Commission’s (NCWRC) designations of 
sections of the bypassed reach as Hatchery Supported Trout Waters (between the 
Nantahala dam and the confluence with Whiteoak Creek) and Delayed Harvest Trout 
Waters (for the stream reach between the confluence of Whiteoak Creek and the 
Nantahala powerhouse outlet canal). 

 
5. You reported in the license application that dissolved oxygen (DO) levels in the bypassed 

reach are adversely affected by project operation, and are similar to adverse effects 
occurring on temperature levels in the bypassed reach.  You have only provided data for 
DO levels in the bypassed reach for September 2001 (see Figure E2.9-28) and in that 



 
 

figure it showed DO levels dropped below the state water quality standards of an 
instantaneous minimum value of 5.0mg/l on several occasions in September 2001.  Please 
describe the results of these violations of state water quality standards for DO on aquatic 
resources, if any, and the approximate duration of these events, if known. Please describe 
any other violations of state water quality standards, if any, for DO levels in the bypassed 
reach and any observable adverse affects on fish and aquatic resources, if any.   

 
6. Please provide DO readings from the hydrolab recorders deployed at various locations in 

the bypassed reach, a map showing their locations, and the date and duration the 
hydrolabs were deployed at each location.  Please describe how you propose to mitigate 
any adverse affects on fish and aquatic resources as a result of any project-related 
operation that causes a reduction of DO levels in the bypassed reach.  Please also relate 
how any changes in DO levels in the bypassed reach would affect NCWRC’s designation 
of certain sections of the bypassed reach as Hatchery Supported Trout Waters and 
Delayed Harvest Trout Waters.  

 
7. On page E2-32, you say that hydrolab recorders were installed at five locations in the 

Nantahala River bypassed reach and that Table E2.9-1 was to contain the data from these 
hydrolabs.  However, Table E2.9-1 does not contain any hydrolab data from the 
Nantahala River bypassed reach.  Please provide the correct Table and a map showing the 
location of the hydrolabs and their duration on site at each location. 

 
8. On page E2-74, the wording in the analysis is unclear and staff is unable to determine if 

the 8 milligrams per liter (mg/l) of DO reported for the bypassed reach is for the area 
above Dicks Creek or represents a DO reading for the tributaries.  Please clarify where 
the 8 mg/l DO reading is from.   

 
Fishery and Aquatic Resources 
 
9. On page E1-13, you state there would be no future reservoir level limitations on 

Whiteoak Creek Pond or Dicks Creek Pond and that no reservoir level monitoring 
devices would be required for these two ponds.  Although these two ponds are very 
small, please describe what effect, if any, the project’s proposed operation would likely 
have on aquatic and wildlife resources that use these two ponds. 

 
10. On page E1-20 you describe a one-time funding contribution, in-kind services, or a 

combination of the two, not to exceed $40,000 to support a project by the U.S. Fish and 
Wildlife Service (FWS), NCWRC, and the U.S. Forest Service to restore a native strain 
of brook trout to a selected stream in the vicinity of the East Fork Project No. 2698 as 
part of the settlement for the Nantahala Project.  Similarly, you propose under the same 
settlement and parameters, a $40,000 contribution to the FWS and NCWRC to conduct 
studies to determine the range and distribution of the sicklefin redhorse in the Little 
Tennessee, Hiwassee, and Tuckasegee Rivers.  Further, you have proposed that the 
$40,000 contribution for the sicklefin redhorse study would not be made if the Dillsboro 
Dam is not removed.  Please provide more details about each proposal, including (a) the 
types of specific measures or actions that would likely occur for both activities (the 
reintroduction and the range determination); (b) the streams where any reintroductions 
would likely occur; (c) identification of any other similar efforts for the same species that 
has occurred in the project area or other river basin and its success or failure; and (d) 
whether there would be any follow-up studies to monitor the success or failure of the 
brook trout reintroductions. 



 
 

 
11. No fish sampling was conducted in Nantahala Lake as part of the relicensing effort.  

Instead, historical fisheries data collected for Nantahala Lake was used in the application. 
On page E3-19 you list several species of fish captured recently by the Fish and Wildlife 
Associates, Inc. (FWA) (2000) for Nantahala Lake. Please provide the raw or tabulated 
source data collected by FWA for this fisheries data to assist the staff in determining 
project effects on fishery resources in Nantahala Lake.  Please provide all available 
details on these fish collections, including such things as dates of sampling, locations 
sampled, specific collection methods, and which fish were collected in each sample.  
Also, please describe the overall general health, abundance, and productivity for fish 
species occurring in Nantahala Lake and how these fish populations compare to similar 
population diversities in reservoirs of similar size and morphometry from the area (see 
Table 1 on page 12 of the Tuckasegee River and Nantahala River Aesthetics Evaluation 
(January 2003) report for a list of similar-sized lakes). 

 
12. Please identify if the state resource agency has any fishery management goals for 

Nantahala Lake and whether any fish stocking occurs or has occurred (i.e. your response 
should include information on the history of kokanee stocking in the lake and whether 
such stocking was considered a success or failure). If fish stocking does occur, please 
identify the entity stocking the fish, the species, size, and quantity of fish stocked, the 
frequency and duration of stocking efforts by year, and whether the state resource agency 
considers the stocking efforts to be successful for meeting their target goals (also identify 
these target goals if specified by the state). 

 
13. The Report: Nantahala River Instream Flow Study (September 2003),does not present 

any conclusions regarding the site-specific, habitat-based, seasonal instream flow 
requirements for the Nantahala River as outlined in the study objectives for the IFIM 
identified on page 2 of the IFIM Flow Study.  The Nantahala Project causes several miles 
of streams to have water bypassed from the stream to provide water for power generation 
at the project, including the 9.3-mile-long segment of the Natahala River, two miles of 
Whiteoak Creek, and one mile of Dicks Creek.  The IFIM study looked at various flows 
in these bypassed reaches and in the mainstem of the Nantahala River below the 
powerhouse (which is a seven and one-half mile-long river stretch that is affected by 
daily peaking operations of the project).  Yet, there is no conclusion presented in the 
license application on what was done with the IFIM data results in terms of setting 
minimum flows or whitewater flows for the mainstem and bypassed reach of the 
Nantahala River and the bypassed reaches of Dicks and Whiteoak Creeks. The license 
application seems to jump to the settlement agreement as the answer to what the 
minimum flows and other measures would be needed for the project rather than show a 
decision based on IFIM results.  Please provide the conclusions to the IFIM study and 
how the information was used to determine whether minimum flows would or would not 
be needed from the Nantahala Dam and for other sections of the bypassed reach and 
mainstem of the Nantahala River and the bypassed reaches of Dicks Creek and Whiteoak 
Creek. 

 
14. Since there is a preponderance of clay/weathered rock or fractured rock (a combined total 

of 83 percent) as the main habitat component occurring along the  shoreline of Nantahala 
Lake, and lake drawdowns are large, please describe what consideration, if any, was 
given to enhancing fish habitat in shoreline areas by placing and securing large woody 
debris (i.e., trees, brush piles, etc.) along the shoreline or selecting sites for placement of 
sand and gravel to enhance centrarchid spawning.  These types of habitat improvement 



 
 

measures provide substrate for primary productivity, nursery habitat and cover for 
juvenile fish and cover for adult fish. For example, the tree and brush pile methodology 
has been successfully employed at the Tapoco Project No. 2169, located on the Little 
Tennessee and Cheoah Rivers in Graham and Swain Counties, North Carolina and Blount 
and Monroe Counties, Tennessee.  Please describe what such a modest fish habitat 
enhancement program would cost and what you envision the benefits would be to current 
fish populations, if any, in Nantahala Lake in comparison to the cost of such efforts, and 
whether the state fishery resource agencies or other entities would support or participate 
in such efforts.  We note that the similar Tapoco Project fish habitat enhancement effort 
enjoys reduced costs because of the participation of numerous parties. 

 
15. On page E3-46 you describe the effects of reservoir fluctuations, which can be as much 

as 26 feet in one year, within Nantahala Lake as follows:  “since the reservoir level 
targets and operating guidelines for Nantahala Lake provide for rising reservoir levels 
from early spring through early summer, the risk of reservoir level decreases during the 
spring/early summer spawning season are minimal.”  In conjunction with the fishery data 
presented in the application for Lake, staff is unable to determine the current and future 
effects of reservoir operations on the fishery resources of Nantahala Lake.  The on-going 
and potential adverse effects of project operational changes in lake levels on aquatic 
resources is not adequately described in the license application.  Please describe what 
effects the current operating scenario, and proposed operating scenario for reservoir 
drawdowns, including for maintenance, have on fish and aquatic biota in littoral habitats 
with particular reference to fish spawning (including those species that spawn in periods 
other than in the spring).  Your response should include considerations and discussion of 
such things as the presence of juvenile fish rearing habitats, abundance of submerged 
aquatic vegetation (SAV), the types of species dependent on SAV, the abundance of 
macroinvertebrate habitat, and the overall structure of the fish populations in Nantahala 
Lake.   

 
16. On page E3-97, you say the 9.3-mile-long bypassed reach contains cool- and warmwater 

fish communities with some scattered habitat that appears adequate to support mussels.  
You also characterize the bypassed reach as having a relatively higher gradient than the 
reach below the powerhouse and having several waterfalls and steep cascades.  Please 
describe the fish communities and general fish habitat in the bypassed reach by stream 
reach (as delineated in question 21(a)[description of bypassed reach]). You have also 
identified that the bypassed reach is managed as a trout fishery and designated as 
Hatchery Supported Trout Waters and as Delayed Harvest Trout Waters.  Please identify 
the numbers, sizes, and types of species of fish stocked in the bypassed reach, the 
frequency of stocking, and the entity doing the stocking.  Please characterize the quality 
of the sport fishery established in the bypassed reach and whether the stocking results 
meet the objectives of the stocking entity. Also, please describe whether any state or 
federal fishery resource agency has indicated any preference in fishery management 
objectives for project-affected stream reaches in the bypassed reach over recreational 
boating activities for those same stream reaches, if any, that are proposed to receive 
seasonal flow releases for recreational boating. 

 
17. You have indicated in the license application that the water intake for the project has steel 

trashracks and is located west of the Nantahala dam.  However you have not provided 
any drawings of trashracks or other information about the water intakes or any analysis of 
potential effects of the project on turbine entrainment and mortality of fishery resources.  
To assist staff in determining potential turbine entrainment and mortality of fishery 



 
 

resources caused by the project, please provide the following to help staff complete their 
evaluation of this issue: 

 
(a)  a description of the existing trashracks which include map/drawings that show (1) the 
dimensions of the trashracks; (2) the clear bar spacing between the trashrack bars; (3) the 
angle of the trashracks in relation to water flowing into the intake; and (4) the depth of 
the intake in relation to typical seasonal water surface elevations; 

 
(b) an estimate of water velocities directly upstream of the water intake at the project 
when it is operating at full capacity; 

 
(c)  an estimate of the effects of any turbine entrainment and mortality caused by the 
project on various fish populations currently residing in the reservoir.  We are not 
requiring you to conduct an in-the-field entrainment and turbine mortality study at this 
time, rather we are suggesting you conduct a literature review approach that uses 
entrainment and mortality study results from other hydropower projects with fish 
communities similar to those found at the Nantahala Project, and evaluate this 
information in consideration with the project’s specific generating equipment (i.e., 
turbine design, runner speeds, etc.), and any other unique project design features; and 

 
(d) a description of any measures you could implement, install, or modify at the project to 
reduce or eliminate fish entrainment and mortality, if it is determined that proposed 
operations of the project would significantly adversely affect fish populations in the 
project-affected waters and include: (1) an estimate of the effectiveness of any measure(s) 
you evaluate; (2) the costs associated with implementing any measure(s) you evaluate; 
and (3) provide comments of the state and federal resource agencies on items (a) through 
(d) above. 
 

18. You have provided standing crop estimates for various fish species for the Nantahala 
River bypassed reach, the mainstem of the Nantahala River below the project 
powerhouse, for Nantahala Lake, and for Dicks Creek.  Staff needs to know how your 
findings compare with other similar water bodies to help determine project effects on 
fishery resources.  Please describe how the standing crop estimates you found for these 
water bodies compares to similar-sized water bodies that are part of other Duke Projects, 
or with general guidelines or parameters for standing crop estimates for similar species 
and water bodies that are used by the NCWRC, NC Department of Environment and 
Natural Resources, or other similar resource agencies or entities. 

 
19. On page 45 of the IFIM report, a sample interactive spreadsheet for Index C results is 

exhibited for the East and West Fork Projects. Please provide an explanation for the 
abbreviations used in the Table 7.3. (i.e., what is BDDA, LNDA/J/S, MTSJ/A etc.).  
Furthermore, please provide the interactive spreadsheets for Index C results developed 
for the five study reaches (i.e., 1. Nantahala River mainstem, 2. Below Whiteoak Creek 
confluence, 3. Whiteoak Creek, 4. Below Dick’s Creek confluence, and 5. Above Dick’s 
Creek confluence) that were compiled for the IFIM study and referenced on page 44 of 
the IFIM report as appearing in Appendix H, but were not located in Appendix H and 
were inadvertently left out of the application. 

  
20. Seasonal whitewater recreational boating flow releases are proposed for the mainstem of 

the Nantahala River below the powerhouse and in the Nantahala River bypassed reach 
below the Nantahala dam.  Please describe the potential effects of these proposed 



 
 

recreational boating flows on aquatic biota and wildlife using these project-affected 
waters and any measures proposed to minimize any adverse effects on these biological 
resources.  You have proposed to monitor and identify any significant adverse impacts on 
fishery resources caused by these recreational boating flow releases during the first two 
years of these recreational flow releases.   Staff needs an estimate of the current effects of 
project peaking operations on aquatic resources and wildlife resources in project-affected 
waters of the Nantahala River, including the bypassed reach.  Furthermore, staff cannot 
wait until after a license is issued to determine what the effects the proposed project 
operation, including whitewater boating flow releases, would have on aquatic and 
wildlife resources in the project-affected area.  Staff needs your best estimate of project 
effects, (as proposed using the operational scenario described for the project in the license 
application and as modified by the settlement agreement), on aquatic and wildlife 
resources in the project-affected area and your specific measures to reduce these project 
impacts.  Staff needs this analysis to prepare its NEPA document to present to the public 
and to the Commission to ultimately determine whether the project should be licensed or 
not and to include the appropriate terms and conditions to protect and enhance aquatic 
resources and wildlife resources affected by the continued operation of the project. 

 
Bypassed Stream Reaches 
 
21. Staff is unable to determine the effects of project operation on fish, aquatic resources and 

wildlife in the 9.3-mile-long bypassed reach.  The license application provides a 
piecemeal picture of what the bypassed reach looks like, what flows are present year-
round throughout the bypassed reach, and what habitat exists for fishery and aquatic 
resources. Your fish sampling efforts conducted in the 9.3-mile-long bypassed section of 
the Nantahala River excluded any sampling in the immediate area below the Nantahala 
dam and in the lowermost five mile section of the bypassed reach above the powerhouse.  
Please describe whether you expect the fish species, fish populations, and fish standing 
crop in these two reaches to be any different from those identified in the other sections of 
the bypassed reach that were sampled for fish, and if so, why.  Please explain if the fish 
collection made at site AD-2 near Rowland Branch represents fish species likely to be 
found between the Nantahala Dam and Rowland Branch? 

 
22. The 9.3-mile-long bypassed reach of the Nantahala River is affected by current project 

operations. The current license does not require any minimum flow be released from the 
Nantahala dam into the bypassed reach of the Nantahala River. To help staff better 
understand current effects of project operations on aquatic and wildlife resources in the 
bypassed reach, and the effects under the proposed future operation of the project, please 
provide the following: 

 
(a)  a general description and length of the bypassed reach for each of the following 
segments: (i) from the Nantahala Dam to Rowland Branch; (ii) from Rowland Branch to 
Dicks Creek; (iii) from Dicks Creek to Whiteoak Creek; and (iv) from Whiteoak Creek to 
the powerhouse outlet canal; 

 
(b) a brief description of fish and aquatic habitat for segments identified in item (a) above 
and include, if possible, typical width of stream, presence or absence of overhead tree 
cover, substrate type, habitat characteristics (i.e., bedrock, riffle/pool complex, undercut 
banks, etc.), stream gradient, and length of any segment of the bypassed reach not 
receiving any flows with the timing and duration of such event; 

 



 
 

(c) an estimate of stream flow, by season, for the stream segments identified in item (a) 
above and include identification of any tributaries emptying into the segment, their 
drainage area, and whether these tributary streams are perennial or not and their estimated 
annual flow contribution in cubic feet per second (cfs). Please identify the distance 
downstream from the dam where the tributaries enter the bypassed reach;        

 
(d) You have identified Horn of God rapids (at RM 17.0), Slot Falls (near RM 17.8) and 
Cockland Falls (at RM 19.0), and Cocktail Rocks as being within the bypassed reach, 
which also includes the Cascades Section.  On page E5-63 you also name six major 
rapids in the Cascades Section.  Please describe if there are any other rapids or waterfalls 
in the bypassed reach and characterize all of them as to their height, length, effects during 
low or no flow periods, public access to each of these features (other than by water), and 
an estimate of visitor usage of or to the falls and rapids in the bypassed reach; and  

 
(e) an estimate of the amount of leakage from the Nantahala dam in cfs and also show the 
frequency of spills (including natural and proposed releases [current and proposed]) over 
the dam, by month, for a typical water year and include the size (in cfs) and duration of 
these spill events. 
 

23. You are proposing to release various minimum flows into the Nantahala River bypassed 
reach from Dicks Creek and Whiteoak Creek.  Please describe what the total flow 
contribution from Dicks Creek and Whiteoak Creek will be to the bypassed reach (in cfs), 
and include what the current flow (in cfs) from each creek is (annual average in cfs) 
before your proposed changes are made.   

 
24. It is staffs’ understanding that Dicks Creek currently releases its natural flow of 12 cfs 

into the bypassed reach (inflow equals outflow at the Dicks Creek Diversion Dam) and 
that this flow will be augmented by 16 cfs when the proposed transfer mechanisms from 
Whiteoak Creek are complete. Whiteoak Creek would release 8 cfs from the Whiteoak 
Creek Diversion Dam or inflow annually, into the Nantahala River bypassed reach, even 
after the diversion of 16 cfs from Whiteoak Creek to Dicks Creek. Please describe if 
these proposed flow releases into the Nantahala River bypassed reach are to mitigate for 
adverse effects of project operation on DO and temperature in the bypassed reach or are 
to mitigate on-going adverse affects, if any, in Dicks Creek and Whiteoak Creek.  Please 
describe what effects these proposed total flows releases from Dicks Creek and Whiteoak 
Creek are likely to have, if any, on the water quality parameters of temperature and DO in 
the Nantahala bypassed reach and describe what percentage these two creek flow releases 
represent seasonally in the bypassed reach at their point of entry (i.e., a hypothetical 
example, the total flow of 28 cfs from Dicks Creek represents two percent of the total 
flow in the bypassed reach at that point in the bypassed reach during the low flow period 
of August).  

 
25. Please describe what effects, if any, the project’s operational proposals would have on 

aquatic resources and wildlife in Dicks and Whiteoak Creeks from the transfer of water 
from one creek to the other (Dicks Creek would get 16 cfs more water and Whiteoak 
Creek would lose 16 cfs.) or from the discontinued use of the stream diversions. 

 
Recreation 
 
26. Section 4.51 (f)(5)(v) of the Commission’s regulations specifies the materials and 

information regarding the proposed measures for creating, preserving, or enhancing 



 
 

recreational opportunities at the project and in its vicinity, including: (A) identification of 
entities responsible for implementing, constructing, operating, or maintaining any 
proposed measures or facilities; (B) an implementation or construction schedule for any 
proposed measures or facilities; (C) an estimate of costs of construction, operation and 
maintenance of facilities, including a statement of the sources and extent of financing; 
and, (D) a map or drawing that shows the location and identity of both existing and 
proposed facilities.  Please provide this information.  

 
27. It is not clear to us how the costs for various recreation measures listed in table E1.13-1 

relate to the specific proposed recreation measures listed in the NCST Settlement 
Agreement included in Volume IV of the application and in Section 5 of Exhibit E.  
Please provide the specific estimated costs to implement each of the specified measures. 

 
28. In the Executive Summary and in Section E5.2, Existing Recreational Resources and 

Facilities within the Project Boundary, of the License Application you state that the Big 
Choga Creek boat launch is no longer in existence.  However, in Section E5.3.4, Carrying 
Capacity, Big Choga Creek public boating access is described as a “developed access site 
on Nantahala Lake” which was monitored during the contact survey.  Please clarify the 
status of the Big Choga Creek boat launch. 

 
29. Section E5.2.2 of the License Application describes recreational resources in the general 

vicinity of the project.  Please provide maps showing locations of the facilities described 
in this section relative to the location of the Nantahala project.  

 
30. On page E5-42, you say that the Big Choga Creek boat launch on Nantahala Lake is no 

longer in existence.  Please provide information concerning its closure and your estimate 
concerning whether the remaining boat launch on Nantahala Lake (i.e., Rocky Branch) is 
adequate to sustain current and projected visitor and recreational boating use of the lake.  
The statement that the Big Choga Creek boat launch is closed contradicts what is stated 
on page E5-27 where you say the Big Choga Creek boat launch was incorporated into 
Table E5.3-7 and was monitored during the contact survey.  On page E1-8 you also 
identify that you will be paving the parking areas at the Big Choga Creek and Rocky 
Branch Access Areas.  Please identify the current status of Big Choga Creek boat launch. 

 
31. On page E5-42 you say that whitewater boaters park along the highway near Whiteoak 

Creek and walk to a stretch of the bypassed reach of the Nantahala River that provides a 
2-mile-long reach of Class IV and V whitewater.  Please provide an estimate of the 
approximate number of recreationists annually using this stretch of the bypassed reach 
and provide a map showing the subject whitewater boating section of the bypassed reach 
and the location of the major whitewater features within the bypassed reach.  Please also 
describe when the whitewater boaters usually complete their adventure and how they get 
back to their original starting point at their parked cars. 

 
32. On page E1-16 you provide a table showing the proposed whitewater boating flow 

releases from the Nantahala dam into the bypassed reach of the Nantahala River.  Please 
describe how these proposed recreational boating flows differ from the current seasonal 
boating flow releases into the bypassed reach. 

 
33. On page E5-42 you describe your reasons why the 2.6-mile-long stream reach between 

the Nantahala dam and Dicks Creek were not included in the Nantahala River Angling 
Flow Study.  This section of the bypassed stream reach is likely to exhibit the greatest 



 
 

impacts from current and proposed project operations.  We have asked for a description 
of this stream reach in item 21, however, please provide an estimate of recreational angler 
use of this 2.6-mile-long section of the bypassed reach, and what, if any, angler use 
would be under the new proposed operating regime. 

 
Land Management and Aesthetics 
 
34. The maps of the Shoreline Management Program have been delineated through the use of 

Geographic Information System (GIS). On page ES-29, there is a statement to the effect 
that Duke Energy has determined the start and stop points for transitions between the 
classified areas.  The maps provide minimal detail making it difficult to distinguish the 
location of transition.  Please provide a verbal description of the location of transition. 

 
35. Please confirm that future proposed Protection, Mitigation and Enhancement (PM&E) 

measures will be in concert with the master plans of the respective counties. Please 
provide a discussion of buffer zones or their associated costs as required under Section 
4.5.1(f)(6)(iv) 

 
36. Please provide maps of floodplain areas. 
 
37. Please provide a copy of the Shoreline Management Plan referenced in Exhibit E. 38.
 Please explain the relationship between the Shoreline Management Plan referenced 
 in Exhibit E and the Shoreline Management Program provided as Attachment D of 

the Settlement Agreement. 
 

39. On page E5-43 you say there are 89.46 acres of FS managed lands within the Nantahala 
Project boundaries and then on page A-3 you say there are 41 acres.  Please provide the 
correct acreage for federal lands within the project boundary and identify the manager(s) 
of these federal lands. 

 
Terrestrial Resources and Threatened and Endangered Species 
 
40. Please provide a map that clearly documents wetland areas relative to the proposed 

fluctuation zone, documenting the types of wetland areas.  Provide a table with the total 
in area in appropriate units of measure for each wetland type and area units for each 
wetland type that may be affected. 

 
41. The application does not quantify the various cover types that you mapped in the project 

vicinity or areas that may be affected.  Please provide a table that shows total acres of 
each cover type, the number of acres in the project boundary, and the number of acres 
that may be affected.   

 
42. Please describe Duke’s agreement for operation and maintenance of rights-of-way, as 

requested by USFS in their June 23, 2000 letter.   

 
43. Please explain how new minimum flows will affect wetlands in the bypassed reaches.   
 
44. Two species of bats, the Eastern Small-footed bat Myotis leibii, a state and federally 

listed species of concern and the Northern Long-eared bat, Myotis septentrionalis, a state 
listed species of concern, were captured during mist netting as reported in Table 3.4-1.  



 
 

However, the Exhibit E states that no wildlife species of concern are likely to inhabit the 
terrestrial or wetland areas of the project.  Please explain where the bats were collected 
and any potential affects of the project on these two bats. 

 
Project Operation 
 
45. On page B-1, you state that all available flow from Dicks Creek spills over the Dicks 

Creek Diversion Dam and enters the Nantahala River upstream of the Nantahala 
Powerhouse.  According to the Amendment issued May 5, 1999, the release will provide 
additional flow in the Nantahala River below Dick’s Creek.  Please clarify and quantify 
the flow and destination of the flows being spilled from Dicks Creek.  Also explain the 
effects that the Diamond Valley Diversion has on the project, more specifically, on the 
flow being released into Dicks Creek. 

 
46. Provide clarification concerning the tunnel/penstock/pipeline lengths for the Nantahala 

Project.  According to an Operation Report issued January 14, 2003, the power tunnel has 
a total length of 27,663 feet; however page A-3 of the application lists 27,633 feet, a 30 
foot difference.  Please clarify the total lengths and separate according to the requests 
below: 

a. Clarify the length of the Nantahala Power tunnel from Nantahala Lake to where 
the pipe intersects Dicks Creek and Whiteoak Creek.  Also provide dimensions 
for the tunnel, and if possible detail where the tunnel varies in dimension and 
provide segment lengths. 

b. Provide the length and diameter of the pipeline that lies along the Nantahala 
tunnel perpendicular to the Dicks Creek and Whiteoak Creek pipelines (24” and 
52”, respectively).   

c. According to page A-3 of the application, the length from the surge shaft to the 
unit is 1,991 feet, however this length does not separate the tunnel from the 
penstock.  Please provide the length of the remaining Nantahala tunnel from the 
pipeline at Dicks Creek and Whiteoak Creek to the surge tank and from the surge 
tank to the penstock.  Also detail the length of the penstock. 

 
d. Whiteoak Dam:  The length of the 52” steel pipeline shown in Exhibit F on Sheet 

1 of 11 shows the length to be approximately 9,044’; however, page A-3 of the 
application lists the same 52” pipeline to be 9,400 feet long.  Please clarify. 

 
Maps and Drawings 
47. It appears that the project boundary shown in Exhibit G contains stray boundary marks 

and in some locations the boundary does not close.  More specifically:   
a. Sheet 2 of 7 has a non-closing boundary around the Tail Race area and stray 

boundary markings near Southern Railroad and near the projects Surge Tank and 
road easement. Please address these issues and see AIR# 5 through #7 below. 

b.   Sheet 4 of 7 show stray project boundary lines near the Nantahala tunnel  
and Dick Creek, and due south of Rowland Branch.  Also, there is no boundary 
closure near the Whiteoak Dam.  Please address these issues and see AIR# 5 
through #7 below. 
 



 
 

48. Please clarify the exact lands and facilities you propose to include within the project 
boundary and provide maps consistent with your proposal. 

49. Provide one set of the revised Exhibits F and G drawings in CD-ROM format.  The CD 
should be labeled “Project Maps and Drawings” and identified as CEII Material 
under 18 CFR §388.113(c).  Each exhibit drawing must be contained in a separate 
electronic raster file; which meets the format specification: 
 
IMAGERY - black & white raster file  
FILE TYPE – Tagged Image File Format, (TIFF) CCITT Group 4  
RESOLUTION – 300 dpi desired, (200 dpi minimum)  
DRAWING SIZE FORMAT – 24” X 36” (min), 28” X 40” (max) 
FILE SIZE – less than 1 MB desired 

 
Each Exhibit G drawing that includes project boundary information must contain a 
minimum of three known points, arranged in a triangular format.  The latitude and 
longitude coordinates, or state plane coordinates, of each reference point must be shown 
and identified.  The filename for each drawing shall include:  FERC Project-Drawing 
Number, FERC Exhibit, Drawing Title, date of this submission, and file extension [e.g., 
P-1234-1001, G-1, Project Boundary,02-05-2004.TIF] 
 

50. Provide one set of the project boundary data (Vector Data) contained on Exhibit G 
drawings in a geo-referenced vector electronic file format (such as ArcView shape files, 
GeoMedia files, MapInfo files, or any similar format.  The electronic boundary data must 
be positionally accurate to ±40 feet and comply with National Map Accuracy Standards 
for maps at a 1:24,000 scale.  A single electronic boundary data file is preferred; 
however, if more than one file is required they should be consecutively labeled.  Each 
project boundary file must contain the same reference points shown on the individual 
Exhibit G’s.  For example, one project boundary vector file created from three Exhibit G 
files should contain a minimum of nine reference points.  The latitude and longitude 
coordinates, or state plane coordinates, or each reference point must be shown in the 
vector file.  The file name shall include:  FERC Project Number, data description, date of 
this submission, and file extension [e.g., P-1234, boundary vector data-sheet 1, 02-05-
2004.shp]. 

51. Provide one set of project boundary information (Text Data) contained on Exhibit G 
drawings.  The aforementioned project boundary vector data file must be accompanied by 
a separate metadata text file that describes:  the map projection used (i.e., UTM, State 
Plane, Decimal Degrees, etc), the map datum (i.e., North American 27, North American 
83, etc.), and the units of measurement (i.e., feet, meters, miles, etc.).  The text file name 
shall include:  FERC Project Number, data description, date of this submission, and file 
extension [e.g., P-1234, boundary metadata, 02-05-2004.TXT]. 

Economics 
 
52. Provide a spreadsheet showing the developments’ assets with its original costs and 

replacement costs.  
 
53. Please provide an estimate of the cost to prepare the license application for the project in 

2004 dollars. 



 
 

54. Please provide a listing of the components that are included in the total operation and 
maintenance (O&M) value provided (i.e. insurance, taxes, A&G expense etc.). Dollar 
amounts for each component are not required. 

55. In order to perform our analysis of the project’s economics, please provide the following 
information (in 2003 dollars): 

 
a. Administrative and Overhead Costs; 
b. Local, Federal, and Other taxes (separately); 
c. Fees to local and federal entities; and 
d. The value of dependable capacity (in $/kW-hr). 

 
56. Provide costs associated with the loss of generation (in MWh) due to changes in the 

developments’ operation (i.e. increase/decrease of flow into bypasses or recreation flow 
releases) and describe how the loss of flow (cfs) from the powerhouse will affect 
production capacity and energy. 

 
57. According to the Draft Application for Surrender of the Dillsboro Hydroelectric Project 

License (P-2602) the estimated cost for Full Dam Removal is $290,000 and the estimated 
cost for the Powerhouse Demolition and Disposal is $200,000 (totaling $490,000).  
However, the Protection, Mitigation, and Enhancement Measure Tables (Table E1.13-1) 
for East Fork (P-2698), West Fork (P-2686), and Nantahala (P-2692) list the cost for 
Dillsboro Dam Removal as $189,833 for construction and $33,500 for planning per 
project.  The total cost for construction and planning for each project is $223,333 
($669,999 for all 3 developments).  Please clarify the total cost and the cost per project 
for the Dillsboro Dam Removal. 

 
Miscellaneous 
 
58. On page E1-24, you generally discuss sediment management at the project reservoirs and 

indicate that future measures for removal of sediment would be developed in consultation 
with the resource agencies, but are very unspecific about various aspects of sediment 
accumulation and removal and what measures would be taken to protect fish, aquatic 
biota, and wildlife in removal and disposal of any sediments.  For staff to determine the 
project effects on aquatic biota and wildlife, please identify:   
 
(a) whether sediment accumulation in the reservoirs or near the intake structure is a 

pressing problem; 
 
(b) the approximate quantity of sediments, in cubic yards, removed from each 

project reservoir, if any, for the last two removal periods; 
 
(c) the estimated quantity of sediment to be removed from reservoir, by area (i.e., the 

open areas of the reservoir or intake area), during the next removal period in the 
future; 

 
(d) whether the sediments are likely to contain contaminants and why or why not, 

and whether they have been tested for contaminants in the past; 
 
(e) the measures that would be used to control sediment and pollutant runoff at any 

selected upland disposal sites; 



 
 

 
(f) measures that would be employed to insure any in-stream disposal of sediments 

would meet state water quality standards; and 
 
(g) the measures that would be taken to protect fish and wildlife resources, including 

any federal or state-listed threatened or endangered species. 
 
59. You have indicated in the license application that an aerial videotape was taken of the 

mainstem of the Nantahala River between the Nantahala powerhouse and the Nantahala 
Outdoor Center.  This videotape was taken on August 28, 2001 as part of the IFIM study 
conducted for the project.  Please provide a copy of this videotape and some general 
information describing any important features shown in the videotape and the direction of 
the flight during the filming (i.e, from powerhouse toward Outdoor Center or vice versa). 

 
60. On page 10 of the Tuckasegee River and Nantahala River Aesthetics Evaluation (January 

2003), you have proposed to remove the three bypasses (Whiteoak Creek, Dicks Creek, 
and Nantahala River) of the Nantahala Project from the project boundary.  Please 
describe the effects of this removal on aquatic and wildlife resources found in these three 
bypassed reaches and your reasoning and justification for this proposal  

 
On page 25 of the same report, you discuss photo documentation of the Nantahala River 
and bypassed reach under various flow scenarios that were part of the Recreational 
Boating and Angling Flow Studies conducted for the river and bypassed reach.  Please 
provide copies of all photographs taken during the study referenced in the table on page 
25.   

 
Staff is also requesting copies of all photos of all IFIM study transect taken at various 
calibration flows as described on page 29 of the Report, Nantahala River Instream Flow 
Study.  These photos will help staff evaluate project effects on aquatic resources of the 
Nantahala River.   
 

61. There are numerous discrepancies in the license application regarding the distance 
between the Nantahala powerhouse outlet canal and the Nantahala Outdoor Center 
(anywhere from 7 to 8.5 miles).  Please provide the correct distance. 
 



 
 
 
 
July 16, 2004 
 
 
Mr. Donley Hill 
United States Forest Service 
160a Zillicoa Street 
Asheville, NC 28802 
 
Subject:  Required consultation concerning FERC Additional Information Request No. 1- Duke 
Power Nantahala Area (Nantahala Project FERC No. 2692-032) 
 
Dear Mr. Hill: 
 
 
On July 12, 2004 the Federal Energy Regulatory Commission (FERC) sent an Additional Information 
Request (AIR) letter to Mr. John Wishon of Duke Power concerning the Duke Power Nantahala Area 
Final License Applications for the Nantahala Project (FERC No. 2692-032).  The FERC stated that 
review of the license applications revealed that the application was accepted by the FERC but not ready 
for environmental analysis and required additional information.  The attached Schedule A provides the 
additional information request (AIR) from the FERC. 
 
As stated by the FERC in their July 12th letter and under Section 4.38 of the Commission’s regulations, 
Duke must provide the consulting agencies with a copy of the above mentioned letter and the associated 
Schedule A (Additional Information).  There are several specific Schedule A items that may require your 
review and written consultation.  These items are as follows: 
 
 

 Item 13.  The Report: Nantahala River Instream Flow Study (September 2003),does not present 
any conclusions regarding the site-specific, habitat-based, seasonal instream flow requirements 
for the Nantahala River as outlined in the study objectives for the IFIM identified on page 2 of the 
IFIM Flow Study.  The Nantahala Project causes several miles of streams to have water bypassed 
from the stream to provide water for power generation at the project, including the 9.3-mile-long 
segment of the Nantahala River, two miles of Whiteoak Creek, and one mile of Dicks Creek.  The 
IFIM study looked at various flows in these bypassed reaches and in the mainstem of the 
Nantahala River below the powerhouse (which is a seven and one-half mile-long river stretch 
that is affected by daily peaking operations of the project).  Yet, there is no conclusion presented 
in the license application on what was done with the IFIM data results in terms of setting 
minimum flows or whitewater flows for the mainstem and bypassed reach of the Nantahala River 
and the bypassed reaches of Dicks and Whiteoak Creeks. The license application seems to jump 
to the settlement agreement as the answer to what the minimum flows and other measures would 
be needed for the project rather than show a decision based on IFIM results.  Please provide the 
conclusions to the IFIM study and how the information was used to determine whether minimum 
flows would or would not be needed from the Nantahala Dam and for other sections of the 



bypassed reach and mainstem of the Nantahala River and the bypassed reaches of Dicks Creek 
and Whiteoak Creek. 

 
 Item 20.  Seasonal whitewater recreational boating flow releases are proposed for the mainstem 

of the Nantahala River below the powerhouse and in the Nantahala River bypassed reach below 
the Nantahala dam.  Please describe the potential effects of these proposed recreational boating 
flows on aquatic biota and wildlife using these project-affected waters and any measures 
proposed to minimize any adverse effects on these biological resources.  You have proposed to 
monitor and identify any significant adverse impacts on fishery resources caused by these 
recreational boating flow releases during the first two years of these recreational flow releases.   
Staff needs an estimate of the current effects of project peaking operations on aquatic resources 
and wildlife resources in project-affected waters of the Nantahala River, including the bypassed 
reach.  Furthermore, staff cannot wait until after a license is issued to determine what the effects 
the proposed project operation, including whitewater boating flow releases, would have on 
aquatic and wildlife resources in the project-affected area.  Staff needs your best estimate of 
project effects, (as proposed using the operational scenario described for the project in the 
license application and as modified by the settlement agreement), on aquatic and wildlife 
resources in the project-affected area and your specific measures to reduce these project impacts.  
Staff needs this analysis to prepare its NEPA document to present to the public and to the 
Commission to ultimately determine whether the project should be licensed or not and to include 
the appropriate terms and conditions to protect and enhance aquatic resources and wildlife 
resources affected by the continued operation of the project. 

 
 
 Item 39. On page E5-43 you say there are 89.46 acres of FS managed lands within the 

Nantahala Project boundaries and then on page A-3 you say there are 41 acres.  Please provide 
the correct acreage for federal lands within the project boundary and identify the manager(s) of 
these federal lands. 

 
 Item 42. Please describe Duke’s agreement for operation and maintenance of rights-of-way, as 

requested by USFS in their June 23, 2000 letter.   
 

 Item 58.  On page E1-24, you generally discuss sediment management at the project reservoirs 
and indicate that future measures for removal of sediment would be developed in consultation 
with the resource agencies, but are very unspecific about various aspects of sediment 
accumulation and removal and what measures would be taken to protect fish, aquatic biota, and 
wildlife in removal and disposal of any sediments.  For staff to determine the project effects on 
aquatic biota and wildlife, please identify:   
 
(a) whether sediment accumulation in the reservoirs or near the intake structure is a 

pressing problem; 
 
(b) the approximate quantity of sediments, in cubic yards, removed from each project 

reservoir, if any, for the last two removal periods; 
 
(c) the estimated quantity of sediment to be removed from reservoir, by area (i.e., the open 

areas of the reservoir or intake area), during the next removal period in the future; 
 
(d) whether the sediments are likely to contain contaminants and why or why not, and 

whether they have been tested for contaminants in the past; 



 
(e) the measures that would be used to control sediment and pollutant runoff at any selected 

upland disposal sites; 
 
(f) measures that would be employed to insure any in-stream disposal of sediments would 

meet state water quality standards; and 
 
(g) the measures that would be taken to protect fish and wildlife resources, including any 

federal or state-listed threatened or endangered species. 

In addressing this request, Duke Power agrees to gather the information stated above and file the 
necessary information to the FERC by August 26, 2004.  We appreciate any written comments you have 
by August 18, 2004 so we may meet this schedule.  Please review the entire enclosed FERC 
AIR/Schedule A for any other items that may be important to you and your agency. 

If you have any questions concerning this issue, please give me a call at 828 369-4604. 

Sincerely, 

 

John C. Wishon 
Nantahala Area Relicensing Project Manager 
 
Enclosure: 

FERC AIR  letter and Schedule A 
 
cc: 

Jeff Lineberger, Duke Power 
Ed Luttrell, DTA 
Scott T. Fletcher, DTA 



 
 

FEDERAL ENERGY REGULATORY COMMISSION 
WASHINGTON, D.C. 20426 

July 12, 2004 
 

 
OFFICE OF ENERGY PROJECTS 
 

Project No. 2692-032 – North Carolina 
 Duke Power (Nantahala Area) 
 
Mr. John C. Wishon 
Nantahala Area Relicensing Project Manager 
Duke Power 
301 NP&L Loop 
Franklin, NC 28734 
 
Reference:  ACCEPTANCE LETTER AND ADDITIONAL INFORMATION  

REQUEST 
 
Dear Mr. Wishon:   
 

Your license application for the Nantahala Hydroelectric Project has been accepted by the 
Commission for filing as February 20, 2004 but is not ready for environmental analysis at this time. 
 

A public notice for this project will be issued shortly that solicits interventions and protests on the 
application.  Federal and state resource agencies, Indian Tribes, and interested non-governmental 
organizations affected by this project are informed by the Commission's public notice that a copy of the 
complete application may be obtained directly from you. 
 

To support and assist our environmental review, in the near future we will initiate a public 
scoping process to solicit comments to ensure that all pertinent issues are identified and analyzed.  
 

Our review of your license application has revealed that additional information about your project 
is needed.  A list of the additional information that we request is enclosed as Schedule A.  This 
information must be filed 45 days from the date of this letter.   
 

If our request for additional information causes other parts of the application to be inaccurate, 
those parts must also be revised and refiled by the due date.  Also, please be aware that additional 
requests for information may be sent to you at any time before final action is taken by the Commission on 
your application for the Nantahala Project.   

 
Within 5 days of receipt, provide a copy of this letter to all agencies you will consult in response 

to this additional information request.  Then, when you file the requested information with the 
Commission, you must provide a complete copy of the information to each agency consulted under 
Section 4.38 of the regulations. 
 

For the questions included in Schedule A that require consultation, you should, where 
appropriate, request consultation in writing.  Allow the entities consulted at least 30 days to respond 



 
 
before filing the additional information with the Commission.  In your filing, you should include copies 
of all responses received from the entities you consulted, and tell us how you addressed any comments 
and recommendations made.  If the entities you attempted to consult with do not reply, you should 
provide us dated copies of your letters requesting consultation.  
 

Please file an original and 8 copies of the information with:  Magalie R. Salas, Secretary, Federal 
Energy Regulatory Commission, 888 First Street, NE, Washington, D.C.  20426.  Please put the docket 
number P-2692-032 on the first page of your response. 

 
Your response may be filed electronically via the Internet in lieu of paper.  See 18 CFR 

385.2001(a)(1)(iii) and the instructions on the Commission's web site (http://www.ferc.gov) under the "e-
Filing" link.  The Commission strongly encourages electronic filings.  When you file the requested 
information with us, you must at the same time serve copies of the filing on each agency consulted under 
section 5.1 of the regulations. 

 
Register online at http://www.ferc.gov/esubscribenow.htm to be notified via email of new filings 

and issuances related to these or other pending projects.  For assistance, contact FERC Online Support at 
FERCOnlineSupport@ferc.gov or toll free at 1-866-208-3676, or for TTY, 202-502-8659.   

 
You may contact Carolyn Holsopple at 202-502-6407 or carolyn.holsopple@ ferc.gov, if you 

have any questions.    
 

Sincerely, 
 
 
 

Edward A. Abrams, Chief 
Hydro East Branch 2 

Enclosure:   Schedule A 
 
cc:   Service List 
            Public Files



 
 

Schedule A 
 
 ADDITIONAL INFORMATION             
 

Please file within 45 days from the date of this letter the following additional 
information.  When you file this additional information with the Commission, you should at the 
same time serve exact copies of the filings on the agencies that you consulted during the 
preparation of the application, as appropriate. 
 
Initial Statement 
 
1. Please provide a copy of your proof of publication in local newspapers that you filed your 

license application per 18 CFR Section 4.32(b)(6). 
 
Water Quality and Quantity 
 
2. On page E2-8 you discuss various point source discharges in the project-affected area.  

Please identify whether the proposed operation of the Nantahala Project would affect the 
existing point source discharges or any consumptive water users in the project-affected 
area, as required by the Commission’s regulations at Section 4.51(f)(2)(i), and if so, your 
proposed protection or enhancement measures to protect any affected aquatic and wildlife 
resources that would be affected by the project’s operation and interaction with any point 
source dischargers and consumptive users. 
 

3. On page E2-74 of the license application you have identified Nantahala Lake as being 
unproductive because of the lack of particulate matter and dissolved organic material 
from the watershed. For staff to evaluate the effects of the continued operation of the 
project on fish and aquatic resources in Nantahala Lake, please describe how the 
Nantahala Lake would be classified using North Carolina’s Trophic State Index (which 
has four classifications: oligotrophic, mesotrophic, eutrophic, and hypereutrophic). 

 
4. You reported in the license application that the daily maximum water temperature in the 

bypassed reach routinely exceeded 20º C (which is the state water quality standard for 
temperature for trout waters).  Please describe what effect, in general, these excursions 
exceeding the state water quality standards for temperature had on fish and aquatic biota 
residing in the bypassed reach.  Please describe any measures you propose to implement 
in the future to insure the project meets state water quality standards for temperature for 
trout waters in the bypassed reach, and include in your response, an evaluation of (a) the 
effects and remedy of your proposed whitewater boating flow releases on meeting state 
water quality standards for temperature, and (b) whether your proposed flow releases 
(whitewater or minimal flows provided to Dicks and Whiteoak Creeks) would support or 
adversely affect NC Wildlife Resources Commission’s (NCWRC) designations of 
sections of the bypassed reach as Hatchery Supported Trout Waters (between the 
Nantahala dam and the confluence with Whiteoak Creek) and Delayed Harvest Trout 
Waters (for the stream reach between the confluence of Whiteoak Creek and the 
Nantahala powerhouse outlet canal). 

 
5. You reported in the license application that dissolved oxygen (DO) levels in the bypassed 

reach are adversely affected by project operation, and are similar to adverse effects 
occurring on temperature levels in the bypassed reach.  You have only provided data for 
DO levels in the bypassed reach for September 2001 (see Figure E2.9-28) and in that 



 
 

figure it showed DO levels dropped below the state water quality standards of an 
instantaneous minimum value of 5.0mg/l on several occasions in September 2001.  Please 
describe the results of these violations of state water quality standards for DO on aquatic 
resources, if any, and the approximate duration of these events, if known. Please describe 
any other violations of state water quality standards, if any, for DO levels in the bypassed 
reach and any observable adverse affects on fish and aquatic resources, if any.   

 
6. Please provide DO readings from the hydrolab recorders deployed at various locations in 

the bypassed reach, a map showing their locations, and the date and duration the 
hydrolabs were deployed at each location.  Please describe how you propose to mitigate 
any adverse affects on fish and aquatic resources as a result of any project-related 
operation that causes a reduction of DO levels in the bypassed reach.  Please also relate 
how any changes in DO levels in the bypassed reach would affect NCWRC’s designation 
of certain sections of the bypassed reach as Hatchery Supported Trout Waters and 
Delayed Harvest Trout Waters.  

 
7. On page E2-32, you say that hydrolab recorders were installed at five locations in the 

Nantahala River bypassed reach and that Table E2.9-1 was to contain the data from these 
hydrolabs.  However, Table E2.9-1 does not contain any hydrolab data from the 
Nantahala River bypassed reach.  Please provide the correct Table and a map showing the 
location of the hydrolabs and their duration on site at each location. 

 
8. On page E2-74, the wording in the analysis is unclear and staff is unable to determine if 

the 8 milligrams per liter (mg/l) of DO reported for the bypassed reach is for the area 
above Dicks Creek or represents a DO reading for the tributaries.  Please clarify where 
the 8 mg/l DO reading is from.   

 
Fishery and Aquatic Resources 
 
9. On page E1-13, you state there would be no future reservoir level limitations on 

Whiteoak Creek Pond or Dicks Creek Pond and that no reservoir level monitoring 
devices would be required for these two ponds.  Although these two ponds are very 
small, please describe what effect, if any, the project’s proposed operation would likely 
have on aquatic and wildlife resources that use these two ponds. 

 
10. On page E1-20 you describe a one-time funding contribution, in-kind services, or a 

combination of the two, not to exceed $40,000 to support a project by the U.S. Fish and 
Wildlife Service (FWS), NCWRC, and the U.S. Forest Service to restore a native strain 
of brook trout to a selected stream in the vicinity of the East Fork Project No. 2698 as 
part of the settlement for the Nantahala Project.  Similarly, you propose under the same 
settlement and parameters, a $40,000 contribution to the FWS and NCWRC to conduct 
studies to determine the range and distribution of the sicklefin redhorse in the Little 
Tennessee, Hiwassee, and Tuckasegee Rivers.  Further, you have proposed that the 
$40,000 contribution for the sicklefin redhorse study would not be made if the Dillsboro 
Dam is not removed.  Please provide more details about each proposal, including (a) the 
types of specific measures or actions that would likely occur for both activities (the 
reintroduction and the range determination); (b) the streams where any reintroductions 
would likely occur; (c) identification of any other similar efforts for the same species that 
has occurred in the project area or other river basin and its success or failure; and (d) 
whether there would be any follow-up studies to monitor the success or failure of the 
brook trout reintroductions. 



 
 

 
11. No fish sampling was conducted in Nantahala Lake as part of the relicensing effort.  

Instead, historical fisheries data collected for Nantahala Lake was used in the application. 
On page E3-19 you list several species of fish captured recently by the Fish and Wildlife 
Associates, Inc. (FWA) (2000) for Nantahala Lake. Please provide the raw or tabulated 
source data collected by FWA for this fisheries data to assist the staff in determining 
project effects on fishery resources in Nantahala Lake.  Please provide all available 
details on these fish collections, including such things as dates of sampling, locations 
sampled, specific collection methods, and which fish were collected in each sample.  
Also, please describe the overall general health, abundance, and productivity for fish 
species occurring in Nantahala Lake and how these fish populations compare to similar 
population diversities in reservoirs of similar size and morphometry from the area (see 
Table 1 on page 12 of the Tuckasegee River and Nantahala River Aesthetics Evaluation 
(January 2003) report for a list of similar-sized lakes). 

 
12. Please identify if the state resource agency has any fishery management goals for 

Nantahala Lake and whether any fish stocking occurs or has occurred (i.e. your response 
should include information on the history of kokanee stocking in the lake and whether 
such stocking was considered a success or failure). If fish stocking does occur, please 
identify the entity stocking the fish, the species, size, and quantity of fish stocked, the 
frequency and duration of stocking efforts by year, and whether the state resource agency 
considers the stocking efforts to be successful for meeting their target goals (also identify 
these target goals if specified by the state). 

 
13. The Report: Nantahala River Instream Flow Study (September 2003),does not present 

any conclusions regarding the site-specific, habitat-based, seasonal instream flow 
requirements for the Nantahala River as outlined in the study objectives for the IFIM 
identified on page 2 of the IFIM Flow Study.  The Nantahala Project causes several miles 
of streams to have water bypassed from the stream to provide water for power generation 
at the project, including the 9.3-mile-long segment of the Natahala River, two miles of 
Whiteoak Creek, and one mile of Dicks Creek.  The IFIM study looked at various flows 
in these bypassed reaches and in the mainstem of the Nantahala River below the 
powerhouse (which is a seven and one-half mile-long river stretch that is affected by 
daily peaking operations of the project).  Yet, there is no conclusion presented in the 
license application on what was done with the IFIM data results in terms of setting 
minimum flows or whitewater flows for the mainstem and bypassed reach of the 
Nantahala River and the bypassed reaches of Dicks and Whiteoak Creeks. The license 
application seems to jump to the settlement agreement as the answer to what the 
minimum flows and other measures would be needed for the project rather than show a 
decision based on IFIM results.  Please provide the conclusions to the IFIM study and 
how the information was used to determine whether minimum flows would or would not 
be needed from the Nantahala Dam and for other sections of the bypassed reach and 
mainstem of the Nantahala River and the bypassed reaches of Dicks Creek and Whiteoak 
Creek. 

 
14. Since there is a preponderance of clay/weathered rock or fractured rock (a combined total 

of 83 percent) as the main habitat component occurring along the  shoreline of Nantahala 
Lake, and lake drawdowns are large, please describe what consideration, if any, was 
given to enhancing fish habitat in shoreline areas by placing and securing large woody 
debris (i.e., trees, brush piles, etc.) along the shoreline or selecting sites for placement of 
sand and gravel to enhance centrarchid spawning.  These types of habitat improvement 



 
 

measures provide substrate for primary productivity, nursery habitat and cover for 
juvenile fish and cover for adult fish. For example, the tree and brush pile methodology 
has been successfully employed at the Tapoco Project No. 2169, located on the Little 
Tennessee and Cheoah Rivers in Graham and Swain Counties, North Carolina and Blount 
and Monroe Counties, Tennessee.  Please describe what such a modest fish habitat 
enhancement program would cost and what you envision the benefits would be to current 
fish populations, if any, in Nantahala Lake in comparison to the cost of such efforts, and 
whether the state fishery resource agencies or other entities would support or participate 
in such efforts.  We note that the similar Tapoco Project fish habitat enhancement effort 
enjoys reduced costs because of the participation of numerous parties. 

 
15. On page E3-46 you describe the effects of reservoir fluctuations, which can be as much 

as 26 feet in one year, within Nantahala Lake as follows:  “since the reservoir level 
targets and operating guidelines for Nantahala Lake provide for rising reservoir levels 
from early spring through early summer, the risk of reservoir level decreases during the 
spring/early summer spawning season are minimal.”  In conjunction with the fishery data 
presented in the application for Lake, staff is unable to determine the current and future 
effects of reservoir operations on the fishery resources of Nantahala Lake.  The on-going 
and potential adverse effects of project operational changes in lake levels on aquatic 
resources is not adequately described in the license application.  Please describe what 
effects the current operating scenario, and proposed operating scenario for reservoir 
drawdowns, including for maintenance, have on fish and aquatic biota in littoral habitats 
with particular reference to fish spawning (including those species that spawn in periods 
other than in the spring).  Your response should include considerations and discussion of 
such things as the presence of juvenile fish rearing habitats, abundance of submerged 
aquatic vegetation (SAV), the types of species dependent on SAV, the abundance of 
macroinvertebrate habitat, and the overall structure of the fish populations in Nantahala 
Lake.   

 
16. On page E3-97, you say the 9.3-mile-long bypassed reach contains cool- and warmwater 

fish communities with some scattered habitat that appears adequate to support mussels.  
You also characterize the bypassed reach as having a relatively higher gradient than the 
reach below the powerhouse and having several waterfalls and steep cascades.  Please 
describe the fish communities and general fish habitat in the bypassed reach by stream 
reach (as delineated in question 21(a)[description of bypassed reach]). You have also 
identified that the bypassed reach is managed as a trout fishery and designated as 
Hatchery Supported Trout Waters and as Delayed Harvest Trout Waters.  Please identify 
the numbers, sizes, and types of species of fish stocked in the bypassed reach, the 
frequency of stocking, and the entity doing the stocking.  Please characterize the quality 
of the sport fishery established in the bypassed reach and whether the stocking results 
meet the objectives of the stocking entity. Also, please describe whether any state or 
federal fishery resource agency has indicated any preference in fishery management 
objectives for project-affected stream reaches in the bypassed reach over recreational 
boating activities for those same stream reaches, if any, that are proposed to receive 
seasonal flow releases for recreational boating. 

 
17. You have indicated in the license application that the water intake for the project has steel 

trashracks and is located west of the Nantahala dam.  However you have not provided 
any drawings of trashracks or other information about the water intakes or any analysis of 
potential effects of the project on turbine entrainment and mortality of fishery resources.  
To assist staff in determining potential turbine entrainment and mortality of fishery 



 
 

resources caused by the project, please provide the following to help staff complete their 
evaluation of this issue: 

 
(a)  a description of the existing trashracks which include map/drawings that show (1) the 
dimensions of the trashracks; (2) the clear bar spacing between the trashrack bars; (3) the 
angle of the trashracks in relation to water flowing into the intake; and (4) the depth of 
the intake in relation to typical seasonal water surface elevations; 

 
(b) an estimate of water velocities directly upstream of the water intake at the project 
when it is operating at full capacity; 

 
(c)  an estimate of the effects of any turbine entrainment and mortality caused by the 
project on various fish populations currently residing in the reservoir.  We are not 
requiring you to conduct an in-the-field entrainment and turbine mortality study at this 
time, rather we are suggesting you conduct a literature review approach that uses 
entrainment and mortality study results from other hydropower projects with fish 
communities similar to those found at the Nantahala Project, and evaluate this 
information in consideration with the project’s specific generating equipment (i.e., 
turbine design, runner speeds, etc.), and any other unique project design features; and 

 
(d) a description of any measures you could implement, install, or modify at the project to 
reduce or eliminate fish entrainment and mortality, if it is determined that proposed 
operations of the project would significantly adversely affect fish populations in the 
project-affected waters and include: (1) an estimate of the effectiveness of any measure(s) 
you evaluate; (2) the costs associated with implementing any measure(s) you evaluate; 
and (3) provide comments of the state and federal resource agencies on items (a) through 
(d) above. 
 

18. You have provided standing crop estimates for various fish species for the Nantahala 
River bypassed reach, the mainstem of the Nantahala River below the project 
powerhouse, for Nantahala Lake, and for Dicks Creek.  Staff needs to know how your 
findings compare with other similar water bodies to help determine project effects on 
fishery resources.  Please describe how the standing crop estimates you found for these 
water bodies compares to similar-sized water bodies that are part of other Duke Projects, 
or with general guidelines or parameters for standing crop estimates for similar species 
and water bodies that are used by the NCWRC, NC Department of Environment and 
Natural Resources, or other similar resource agencies or entities. 

 
19. On page 45 of the IFIM report, a sample interactive spreadsheet for Index C results is 

exhibited for the East and West Fork Projects. Please provide an explanation for the 
abbreviations used in the Table 7.3. (i.e., what is BDDA, LNDA/J/S, MTSJ/A etc.).  
Furthermore, please provide the interactive spreadsheets for Index C results developed 
for the five study reaches (i.e., 1. Nantahala River mainstem, 2. Below Whiteoak Creek 
confluence, 3. Whiteoak Creek, 4. Below Dick’s Creek confluence, and 5. Above Dick’s 
Creek confluence) that were compiled for the IFIM study and referenced on page 44 of 
the IFIM report as appearing in Appendix H, but were not located in Appendix H and 
were inadvertently left out of the application. 

  
20. Seasonal whitewater recreational boating flow releases are proposed for the mainstem of 

the Nantahala River below the powerhouse and in the Nantahala River bypassed reach 
below the Nantahala dam.  Please describe the potential effects of these proposed 



 
 

recreational boating flows on aquatic biota and wildlife using these project-affected 
waters and any measures proposed to minimize any adverse effects on these biological 
resources.  You have proposed to monitor and identify any significant adverse impacts on 
fishery resources caused by these recreational boating flow releases during the first two 
years of these recreational flow releases.   Staff needs an estimate of the current effects of 
project peaking operations on aquatic resources and wildlife resources in project-affected 
waters of the Nantahala River, including the bypassed reach.  Furthermore, staff cannot 
wait until after a license is issued to determine what the effects the proposed project 
operation, including whitewater boating flow releases, would have on aquatic and 
wildlife resources in the project-affected area.  Staff needs your best estimate of project 
effects, (as proposed using the operational scenario described for the project in the license 
application and as modified by the settlement agreement), on aquatic and wildlife 
resources in the project-affected area and your specific measures to reduce these project 
impacts.  Staff needs this analysis to prepare its NEPA document to present to the public 
and to the Commission to ultimately determine whether the project should be licensed or 
not and to include the appropriate terms and conditions to protect and enhance aquatic 
resources and wildlife resources affected by the continued operation of the project. 

 
Bypassed Stream Reaches 
 
21. Staff is unable to determine the effects of project operation on fish, aquatic resources and 

wildlife in the 9.3-mile-long bypassed reach.  The license application provides a 
piecemeal picture of what the bypassed reach looks like, what flows are present year-
round throughout the bypassed reach, and what habitat exists for fishery and aquatic 
resources. Your fish sampling efforts conducted in the 9.3-mile-long bypassed section of 
the Nantahala River excluded any sampling in the immediate area below the Nantahala 
dam and in the lowermost five mile section of the bypassed reach above the powerhouse.  
Please describe whether you expect the fish species, fish populations, and fish standing 
crop in these two reaches to be any different from those identified in the other sections of 
the bypassed reach that were sampled for fish, and if so, why.  Please explain if the fish 
collection made at site AD-2 near Rowland Branch represents fish species likely to be 
found between the Nantahala Dam and Rowland Branch? 

 
22. The 9.3-mile-long bypassed reach of the Nantahala River is affected by current project 

operations. The current license does not require any minimum flow be released from the 
Nantahala dam into the bypassed reach of the Nantahala River. To help staff better 
understand current effects of project operations on aquatic and wildlife resources in the 
bypassed reach, and the effects under the proposed future operation of the project, please 
provide the following: 

 
(a)  a general description and length of the bypassed reach for each of the following 
segments: (i) from the Nantahala Dam to Rowland Branch; (ii) from Rowland Branch to 
Dicks Creek; (iii) from Dicks Creek to Whiteoak Creek; and (iv) from Whiteoak Creek to 
the powerhouse outlet canal; 

 
(b) a brief description of fish and aquatic habitat for segments identified in item (a) above 
and include, if possible, typical width of stream, presence or absence of overhead tree 
cover, substrate type, habitat characteristics (i.e., bedrock, riffle/pool complex, undercut 
banks, etc.), stream gradient, and length of any segment of the bypassed reach not 
receiving any flows with the timing and duration of such event; 

 



 
 

(c) an estimate of stream flow, by season, for the stream segments identified in item (a) 
above and include identification of any tributaries emptying into the segment, their 
drainage area, and whether these tributary streams are perennial or not and their estimated 
annual flow contribution in cubic feet per second (cfs). Please identify the distance 
downstream from the dam where the tributaries enter the bypassed reach;        

 
(d) You have identified Horn of God rapids (at RM 17.0), Slot Falls (near RM 17.8) and 
Cockland Falls (at RM 19.0), and Cocktail Rocks as being within the bypassed reach, 
which also includes the Cascades Section.  On page E5-63 you also name six major 
rapids in the Cascades Section.  Please describe if there are any other rapids or waterfalls 
in the bypassed reach and characterize all of them as to their height, length, effects during 
low or no flow periods, public access to each of these features (other than by water), and 
an estimate of visitor usage of or to the falls and rapids in the bypassed reach; and  

 
(e) an estimate of the amount of leakage from the Nantahala dam in cfs and also show the 
frequency of spills (including natural and proposed releases [current and proposed]) over 
the dam, by month, for a typical water year and include the size (in cfs) and duration of 
these spill events. 
 

23. You are proposing to release various minimum flows into the Nantahala River bypassed 
reach from Dicks Creek and Whiteoak Creek.  Please describe what the total flow 
contribution from Dicks Creek and Whiteoak Creek will be to the bypassed reach (in cfs), 
and include what the current flow (in cfs) from each creek is (annual average in cfs) 
before your proposed changes are made.   

 
24. It is staffs’ understanding that Dicks Creek currently releases its natural flow of 12 cfs 

into the bypassed reach (inflow equals outflow at the Dicks Creek Diversion Dam) and 
that this flow will be augmented by 16 cfs when the proposed transfer mechanisms from 
Whiteoak Creek are complete. Whiteoak Creek would release 8 cfs from the Whiteoak 
Creek Diversion Dam or inflow annually, into the Nantahala River bypassed reach, even 
after the diversion of 16 cfs from Whiteoak Creek to Dicks Creek. Please describe if 
these proposed flow releases into the Nantahala River bypassed reach are to mitigate for 
adverse effects of project operation on DO and temperature in the bypassed reach or are 
to mitigate on-going adverse affects, if any, in Dicks Creek and Whiteoak Creek.  Please 
describe what effects these proposed total flows releases from Dicks Creek and Whiteoak 
Creek are likely to have, if any, on the water quality parameters of temperature and DO in 
the Nantahala bypassed reach and describe what percentage these two creek flow releases 
represent seasonally in the bypassed reach at their point of entry (i.e., a hypothetical 
example, the total flow of 28 cfs from Dicks Creek represents two percent of the total 
flow in the bypassed reach at that point in the bypassed reach during the low flow period 
of August).  

 
25. Please describe what effects, if any, the project’s operational proposals would have on 

aquatic resources and wildlife in Dicks and Whiteoak Creeks from the transfer of water 
from one creek to the other (Dicks Creek would get 16 cfs more water and Whiteoak 
Creek would lose 16 cfs.) or from the discontinued use of the stream diversions. 

 
Recreation 
 
26. Section 4.51 (f)(5)(v) of the Commission’s regulations specifies the materials and 

information regarding the proposed measures for creating, preserving, or enhancing 



 
 

recreational opportunities at the project and in its vicinity, including: (A) identification of 
entities responsible for implementing, constructing, operating, or maintaining any 
proposed measures or facilities; (B) an implementation or construction schedule for any 
proposed measures or facilities; (C) an estimate of costs of construction, operation and 
maintenance of facilities, including a statement of the sources and extent of financing; 
and, (D) a map or drawing that shows the location and identity of both existing and 
proposed facilities.  Please provide this information.  

 
27. It is not clear to us how the costs for various recreation measures listed in table E1.13-1 

relate to the specific proposed recreation measures listed in the NCST Settlement 
Agreement included in Volume IV of the application and in Section 5 of Exhibit E.  
Please provide the specific estimated costs to implement each of the specified measures. 

 
28. In the Executive Summary and in Section E5.2, Existing Recreational Resources and 

Facilities within the Project Boundary, of the License Application you state that the Big 
Choga Creek boat launch is no longer in existence.  However, in Section E5.3.4, Carrying 
Capacity, Big Choga Creek public boating access is described as a “developed access site 
on Nantahala Lake” which was monitored during the contact survey.  Please clarify the 
status of the Big Choga Creek boat launch. 

 
29. Section E5.2.2 of the License Application describes recreational resources in the general 

vicinity of the project.  Please provide maps showing locations of the facilities described 
in this section relative to the location of the Nantahala project.  

 
30. On page E5-42, you say that the Big Choga Creek boat launch on Nantahala Lake is no 

longer in existence.  Please provide information concerning its closure and your estimate 
concerning whether the remaining boat launch on Nantahala Lake (i.e., Rocky Branch) is 
adequate to sustain current and projected visitor and recreational boating use of the lake.  
The statement that the Big Choga Creek boat launch is closed contradicts what is stated 
on page E5-27 where you say the Big Choga Creek boat launch was incorporated into 
Table E5.3-7 and was monitored during the contact survey.  On page E1-8 you also 
identify that you will be paving the parking areas at the Big Choga Creek and Rocky 
Branch Access Areas.  Please identify the current status of Big Choga Creek boat launch. 

 
31. On page E5-42 you say that whitewater boaters park along the highway near Whiteoak 

Creek and walk to a stretch of the bypassed reach of the Nantahala River that provides a 
2-mile-long reach of Class IV and V whitewater.  Please provide an estimate of the 
approximate number of recreationists annually using this stretch of the bypassed reach 
and provide a map showing the subject whitewater boating section of the bypassed reach 
and the location of the major whitewater features within the bypassed reach.  Please also 
describe when the whitewater boaters usually complete their adventure and how they get 
back to their original starting point at their parked cars. 

 
32. On page E1-16 you provide a table showing the proposed whitewater boating flow 

releases from the Nantahala dam into the bypassed reach of the Nantahala River.  Please 
describe how these proposed recreational boating flows differ from the current seasonal 
boating flow releases into the bypassed reach. 

 
33. On page E5-42 you describe your reasons why the 2.6-mile-long stream reach between 

the Nantahala dam and Dicks Creek were not included in the Nantahala River Angling 
Flow Study.  This section of the bypassed stream reach is likely to exhibit the greatest 



 
 

impacts from current and proposed project operations.  We have asked for a description 
of this stream reach in item 21, however, please provide an estimate of recreational angler 
use of this 2.6-mile-long section of the bypassed reach, and what, if any, angler use 
would be under the new proposed operating regime. 

 
Land Management and Aesthetics 
 
34. The maps of the Shoreline Management Program have been delineated through the use of 

Geographic Information System (GIS). On page ES-29, there is a statement to the effect 
that Duke Energy has determined the start and stop points for transitions between the 
classified areas.  The maps provide minimal detail making it difficult to distinguish the 
location of transition.  Please provide a verbal description of the location of transition. 

 
35. Please confirm that future proposed Protection, Mitigation and Enhancement (PM&E) 

measures will be in concert with the master plans of the respective counties. Please 
provide a discussion of buffer zones or their associated costs as required under Section 
4.5.1(f)(6)(iv) 

 
36. Please provide maps of floodplain areas. 
 
37. Please provide a copy of the Shoreline Management Plan referenced in Exhibit E. 38.
 Please explain the relationship between the Shoreline Management Plan referenced 
 in Exhibit E and the Shoreline Management Program provided as Attachment D of 

the Settlement Agreement. 
 

39. On page E5-43 you say there are 89.46 acres of FS managed lands within the Nantahala 
Project boundaries and then on page A-3 you say there are 41 acres.  Please provide the 
correct acreage for federal lands within the project boundary and identify the manager(s) 
of these federal lands. 

 
Terrestrial Resources and Threatened and Endangered Species 
 
40. Please provide a map that clearly documents wetland areas relative to the proposed 

fluctuation zone, documenting the types of wetland areas.  Provide a table with the total 
in area in appropriate units of measure for each wetland type and area units for each 
wetland type that may be affected. 

 
41. The application does not quantify the various cover types that you mapped in the project 

vicinity or areas that may be affected.  Please provide a table that shows total acres of 
each cover type, the number of acres in the project boundary, and the number of acres 
that may be affected.   

 
42. Please describe Duke’s agreement for operation and maintenance of rights-of-way, as 

requested by USFS in their June 23, 2000 letter.   

 
43. Please explain how new minimum flows will affect wetlands in the bypassed reaches.   
 
44. Two species of bats, the Eastern Small-footed bat Myotis leibii, a state and federally 

listed species of concern and the Northern Long-eared bat, Myotis septentrionalis, a state 
listed species of concern, were captured during mist netting as reported in Table 3.4-1.  



 
 

However, the Exhibit E states that no wildlife species of concern are likely to inhabit the 
terrestrial or wetland areas of the project.  Please explain where the bats were collected 
and any potential affects of the project on these two bats. 

 
Project Operation 
 
45. On page B-1, you state that all available flow from Dicks Creek spills over the Dicks 

Creek Diversion Dam and enters the Nantahala River upstream of the Nantahala 
Powerhouse.  According to the Amendment issued May 5, 1999, the release will provide 
additional flow in the Nantahala River below Dick’s Creek.  Please clarify and quantify 
the flow and destination of the flows being spilled from Dicks Creek.  Also explain the 
effects that the Diamond Valley Diversion has on the project, more specifically, on the 
flow being released into Dicks Creek. 

 
46. Provide clarification concerning the tunnel/penstock/pipeline lengths for the Nantahala 

Project.  According to an Operation Report issued January 14, 2003, the power tunnel has 
a total length of 27,663 feet; however page A-3 of the application lists 27,633 feet, a 30 
foot difference.  Please clarify the total lengths and separate according to the requests 
below: 

a. Clarify the length of the Nantahala Power tunnel from Nantahala Lake to where 
the pipe intersects Dicks Creek and Whiteoak Creek.  Also provide dimensions 
for the tunnel, and if possible detail where the tunnel varies in dimension and 
provide segment lengths. 

b. Provide the length and diameter of the pipeline that lies along the Nantahala 
tunnel perpendicular to the Dicks Creek and Whiteoak Creek pipelines (24” and 
52”, respectively).   

c. According to page A-3 of the application, the length from the surge shaft to the 
unit is 1,991 feet, however this length does not separate the tunnel from the 
penstock.  Please provide the length of the remaining Nantahala tunnel from the 
pipeline at Dicks Creek and Whiteoak Creek to the surge tank and from the surge 
tank to the penstock.  Also detail the length of the penstock. 

 
d. Whiteoak Dam:  The length of the 52” steel pipeline shown in Exhibit F on Sheet 

1 of 11 shows the length to be approximately 9,044’; however, page A-3 of the 
application lists the same 52” pipeline to be 9,400 feet long.  Please clarify. 

 
Maps and Drawings 
47. It appears that the project boundary shown in Exhibit G contains stray boundary marks 

and in some locations the boundary does not close.  More specifically:   
a. Sheet 2 of 7 has a non-closing boundary around the Tail Race area and stray 

boundary markings near Southern Railroad and near the projects Surge Tank and 
road easement. Please address these issues and see AIR# 5 through #7 below. 

b.   Sheet 4 of 7 show stray project boundary lines near the Nantahala tunnel  
and Dick Creek, and due south of Rowland Branch.  Also, there is no boundary 
closure near the Whiteoak Dam.  Please address these issues and see AIR# 5 
through #7 below. 
 



 
 

48. Please clarify the exact lands and facilities you propose to include within the project 
boundary and provide maps consistent with your proposal. 

49. Provide one set of the revised Exhibits F and G drawings in CD-ROM format.  The CD 
should be labeled “Project Maps and Drawings” and identified as CEII Material 
under 18 CFR §388.113(c).  Each exhibit drawing must be contained in a separate 
electronic raster file; which meets the format specification: 
 
IMAGERY - black & white raster file  
FILE TYPE – Tagged Image File Format, (TIFF) CCITT Group 4  
RESOLUTION – 300 dpi desired, (200 dpi minimum)  
DRAWING SIZE FORMAT – 24” X 36” (min), 28” X 40” (max) 
FILE SIZE – less than 1 MB desired 

 
Each Exhibit G drawing that includes project boundary information must contain a 
minimum of three known points, arranged in a triangular format.  The latitude and 
longitude coordinates, or state plane coordinates, of each reference point must be shown 
and identified.  The filename for each drawing shall include:  FERC Project-Drawing 
Number, FERC Exhibit, Drawing Title, date of this submission, and file extension [e.g., 
P-1234-1001, G-1, Project Boundary,02-05-2004.TIF] 
 

50. Provide one set of the project boundary data (Vector Data) contained on Exhibit G 
drawings in a geo-referenced vector electronic file format (such as ArcView shape files, 
GeoMedia files, MapInfo files, or any similar format.  The electronic boundary data must 
be positionally accurate to ±40 feet and comply with National Map Accuracy Standards 
for maps at a 1:24,000 scale.  A single electronic boundary data file is preferred; 
however, if more than one file is required they should be consecutively labeled.  Each 
project boundary file must contain the same reference points shown on the individual 
Exhibit G’s.  For example, one project boundary vector file created from three Exhibit G 
files should contain a minimum of nine reference points.  The latitude and longitude 
coordinates, or state plane coordinates, or each reference point must be shown in the 
vector file.  The file name shall include:  FERC Project Number, data description, date of 
this submission, and file extension [e.g., P-1234, boundary vector data-sheet 1, 02-05-
2004.shp]. 

51. Provide one set of project boundary information (Text Data) contained on Exhibit G 
drawings.  The aforementioned project boundary vector data file must be accompanied by 
a separate metadata text file that describes:  the map projection used (i.e., UTM, State 
Plane, Decimal Degrees, etc), the map datum (i.e., North American 27, North American 
83, etc.), and the units of measurement (i.e., feet, meters, miles, etc.).  The text file name 
shall include:  FERC Project Number, data description, date of this submission, and file 
extension [e.g., P-1234, boundary metadata, 02-05-2004.TXT]. 

Economics 
 
52. Provide a spreadsheet showing the developments’ assets with its original costs and 

replacement costs.  
 
53. Please provide an estimate of the cost to prepare the license application for the project in 

2004 dollars. 



 
 

54. Please provide a listing of the components that are included in the total operation and 
maintenance (O&M) value provided (i.e. insurance, taxes, A&G expense etc.). Dollar 
amounts for each component are not required. 

55. In order to perform our analysis of the project’s economics, please provide the following 
information (in 2003 dollars): 

 
a. Administrative and Overhead Costs; 
b. Local, Federal, and Other taxes (separately); 
c. Fees to local and federal entities; and 
d. The value of dependable capacity (in $/kW-hr). 

 
56. Provide costs associated with the loss of generation (in MWh) due to changes in the 

developments’ operation (i.e. increase/decrease of flow into bypasses or recreation flow 
releases) and describe how the loss of flow (cfs) from the powerhouse will affect 
production capacity and energy. 

 
57. According to the Draft Application for Surrender of the Dillsboro Hydroelectric Project 

License (P-2602) the estimated cost for Full Dam Removal is $290,000 and the estimated 
cost for the Powerhouse Demolition and Disposal is $200,000 (totaling $490,000).  
However, the Protection, Mitigation, and Enhancement Measure Tables (Table E1.13-1) 
for East Fork (P-2698), West Fork (P-2686), and Nantahala (P-2692) list the cost for 
Dillsboro Dam Removal as $189,833 for construction and $33,500 for planning per 
project.  The total cost for construction and planning for each project is $223,333 
($669,999 for all 3 developments).  Please clarify the total cost and the cost per project 
for the Dillsboro Dam Removal. 

 
Miscellaneous 
 
58. On page E1-24, you generally discuss sediment management at the project reservoirs and 

indicate that future measures for removal of sediment would be developed in consultation 
with the resource agencies, but are very unspecific about various aspects of sediment 
accumulation and removal and what measures would be taken to protect fish, aquatic 
biota, and wildlife in removal and disposal of any sediments.  For staff to determine the 
project effects on aquatic biota and wildlife, please identify:   
 
(a) whether sediment accumulation in the reservoirs or near the intake structure is a 

pressing problem; 
 
(b) the approximate quantity of sediments, in cubic yards, removed from each 

project reservoir, if any, for the last two removal periods; 
 
(c) the estimated quantity of sediment to be removed from reservoir, by area (i.e., the 

open areas of the reservoir or intake area), during the next removal period in the 
future; 

 
(d) whether the sediments are likely to contain contaminants and why or why not, 

and whether they have been tested for contaminants in the past; 
 
(e) the measures that would be used to control sediment and pollutant runoff at any 

selected upland disposal sites; 



 
 

 
(f) measures that would be employed to insure any in-stream disposal of sediments 

would meet state water quality standards; and 
 
(g) the measures that would be taken to protect fish and wildlife resources, including 

any federal or state-listed threatened or endangered species. 
 
59. You have indicated in the license application that an aerial videotape was taken of the 

mainstem of the Nantahala River between the Nantahala powerhouse and the Nantahala 
Outdoor Center.  This videotape was taken on August 28, 2001 as part of the IFIM study 
conducted for the project.  Please provide a copy of this videotape and some general 
information describing any important features shown in the videotape and the direction of 
the flight during the filming (i.e, from powerhouse toward Outdoor Center or vice versa). 

 
60. On page 10 of the Tuckasegee River and Nantahala River Aesthetics Evaluation (January 

2003), you have proposed to remove the three bypasses (Whiteoak Creek, Dicks Creek, 
and Nantahala River) of the Nantahala Project from the project boundary.  Please 
describe the effects of this removal on aquatic and wildlife resources found in these three 
bypassed reaches and your reasoning and justification for this proposal  

 
On page 25 of the same report, you discuss photo documentation of the Nantahala River 
and bypassed reach under various flow scenarios that were part of the Recreational 
Boating and Angling Flow Studies conducted for the river and bypassed reach.  Please 
provide copies of all photographs taken during the study referenced in the table on page 
25.   

 
Staff is also requesting copies of all photos of all IFIM study transect taken at various 
calibration flows as described on page 29 of the Report, Nantahala River Instream Flow 
Study.  These photos will help staff evaluate project effects on aquatic resources of the 
Nantahala River.   
 

61. There are numerous discrepancies in the license application regarding the distance 
between the Nantahala powerhouse outlet canal and the Nantahala Outdoor Center 
(anywhere from 7 to 8.5 miles).  Please provide the correct distance. 
 



 
 
 
July 16, 2004 
 
 
Mr. Chris Goudreau 
NC Wildlife Resources 
645 Fish Hatchery Road 
Marion, NC 28752 
 
 
Subject:  Required consultation concerning FERC Additional Information Request No. 1- Duke 
Power Nantahala Area (Nantahala Project FERC No. 2692-032) 
 
Dear Mr. Goudreau: 
 
 
On July 12, 2004 the Federal Energy Regulatory Commission (FERC) sent an Additional Information 
Request (AIR) letter to Mr. John Wishon of Duke Power concerning the Duke Power Nantahala Area 
Final License Applications for the Nantahala Project (FERC No. 2692-032).  The FERC stated that 
review of the license applications revealed that the application was accepted by the FERC but not ready 
for environmental analysis and required additional information.  The attached Schedule A provides the 
additional information request (AIR) from the FERC. 
 
As stated by the FERC in their July 12th letter and under Section 4.38 of the Commission’s regulations, 
Duke must provide the consulting agencies with a copy of the above mentioned letter and the associated 
Schedule A (Additional Information).  There are several specific Schedule A items that may require your 
review and written consultation.  These items are as follows: 
 
 

 Item 2. You reported in the license application that the daily maximum water temperature in the 
bypassed reach routinely exceeded 20º C (which is the state water quality standard for 
temperature for trout waters).  Please describe what effect, in general, these excursions 
exceeding the state water quality standards for temperature had on fish and aquatic biota 
residing in the bypassed reach.  Please describe any measures you propose to implement in the 
future to insure the project meets state water quality standards for temperature for trout waters in 
the bypassed reach, and include in your response, an evaluation of (a) the effects and remedy of 
your proposed whitewater boating flow releases on meeting state water quality standards for 
temperature, and (b) whether your proposed flow releases (whitewater or minimal flows provided 
to Dicks and Whiteoak Creeks) would support or adversely affect NC Wildlife Resources 
Commission’s (NCWRC) designations of sections of the bypassed reach as Hatchery Supported 
Trout Waters (between the Nantahala dam and the confluence with Whiteoak Creek) and Delayed 
Harvest Trout Waters (for the stream reach between the confluence of Whiteoak Creek and the 
Nantahala powerhouse outlet canal). 

 
 Item 6.  Please provide DO readings from the hydrolab recorders deployed at various locations 

in the bypassed reach, a map showing their locations, and the date and duration the hydrolabs 



were deployed at each location.  Please describe how you propose to mitigate any adverse affects 
on fish and aquatic resources as a result of any project-related operation that causes a reduction 
of DO levels in the bypassed reach.  Please also relate how any changes in DO levels in the 
bypassed reach would affect NCWRC’s designation of certain sections of the bypassed reach as 
Hatchery Supported Trout Waters and Delayed Harvest Trout Waters.  
 

 Item 9.  On page E1-13, you state there would be no future reservoir level limitations on 
Whiteoak Creek Pond or Dicks Creek Pond and that no reservoir level monitoring devices would 
be required for these two ponds.  Although these two ponds are very small, please describe what 
effect, if any, the project’s proposed operation would likely have on aquatic and wildlife 
resources that use these two ponds. 

 
 Item 10.  On page E1-20 you describe a one-time funding contribution, in-kind services, or a 

combination of the two, not to exceed $40,000 to support a project by the U.S. Fish and Wildlife 
Service (FWS), NCWRC, and the U.S. Forest Service to restore a native strain of brook trout to a 
selected stream in the vicinity of the East Fork Project No. 2698 as part of the settlement for the 
Nantahala Project.  Similarly, you propose under the same settlement and parameters, a $40,000 
contribution to the FWS and NCWRC to conduct studies to determine the range and distribution 
of the sicklefin redhorse in the Little Tennessee, Hiwassee, and Tuckasegee Rivers.  Further, you 
have proposed that the $40,000 contribution for the sicklefin redhorse study would not be made if 
the Dillsboro Dam is not removed.  Please provide more details about each proposal, including 
(a) the types of specific measures or actions that would likely occur for both activities (the 
reintroduction and the range determination); (b) the streams where any reintroductions would 
likely occur; (c) identification of any other similar efforts for the same species that has occurred 
in the project area or other river basin and its success or failure; and (d) whether there would be 
any follow-up studies to monitor the success or failure of the brook trout reintroductions. 

 
 Item 11.  No fish sampling was conducted in Nantahala Lake as part of the relicensing effort.  

Instead, historical fisheries data collected for Nantahala Lake was used in the application. On 
page E3-19 you list several species of fish captured recently by the Fish and Wildlife Associates, 
Inc. (FWA) (2000) for Nantahala Lake. Please provide the raw or tabulated source data collected 
by FWA for this fisheries data to assist the staff in determining project effects on fishery 
resources in Nantahala Lake.  Please provide all available details on these fish collections, 
including such things as dates of sampling, locations sampled, specific collection methods, and 
which fish were collected in each sample.  Also, please describe the overall general health, 
abundance, and productivity for fish species occurring in Nantahala Lake and how these fish 
populations compare to similar population diversities in reservoirs of similar size and 
morphometry from the area (see Table 1 on page 12 of the Tuckasegee River and Nantahala 
River Aesthetics Evaluation (January 2003) report for a list of similar-sized lakes). 

 
 Item 12.  Please identify if the state resource agency has any fishery management goals for 

Nantahala Lake and whether any fish stocking occurs or has occurred (i.e. your response should 
include information on the history of kokanee stocking in the lake and whether such stocking was 
considered a success or failure). If fish stocking does occur, please identify the entity stocking the 
fish, the species, size, and quantity of fish stocked, the frequency and duration of stocking efforts 
by year, and whether the state resource agency considers the stocking efforts to be successful for 
meeting their target goals (also identify these target goals if specified by the state). 

 
 Item 13.  The Report: Nantahala River Instream Flow Study (September 2003),does not present 

any conclusions regarding the site-specific, habitat-based, seasonal instream flow requirements 
for the Nantahala River as outlined in the study objectives for the IFIM identified on page 2 of the 



IFIM Flow Study.  The Nantahala Project causes several miles of streams to have water bypassed 
from the stream to provide water for power generation at the project, including the 9.3-mile-long 
segment of the Nantahala River, two miles of Whiteoak Creek, and one mile of Dicks Creek.  The 
IFIM study looked at various flows in these bypassed reaches and in the mainstem of the 
Nantahala River below the powerhouse (which is a seven and one-half mile-long river stretch 
that is affected by daily peaking operations of the project).  Yet, there is no conclusion presented 
in the license application on what was done with the IFIM data results in terms of setting 
minimum flows or whitewater flows for the mainstem and bypassed reach of the Nantahala River 
and the bypassed reaches of Dicks and Whiteoak Creeks. The license application seems to jump 
to the settlement agreement as the answer to what the minimum flows and other measures would 
be needed for the project rather than show a decision based on IFIM results.  Please provide the 
conclusions to the IFIM study and how the information was used to determine whether minimum 
flows would or would not be needed from the Nantahala Dam and for other sections of the 
bypassed reach and mainstem of the Nantahala River and the bypassed reaches of Dicks Creek 
and Whiteoak Creek. 

 
 Item 14.  Since there is a preponderance of clay/weathered rock or fractured rock (a combined 

total of 83 percent) as the main habitat component occurring along the shoreline of Nantahala 
Lake, and lake drawdowns are large, please describe what consideration, if any, was given to 
enhancing fish habitat in shoreline areas by placing and securing large woody debris (i.e., trees, 
brush piles, etc.) along the shoreline or selecting sites for placement of sand and gravel to 
enhance centrarchid spawning.  These types of habitat improvement measures provide substrate 
for primary productivity, nursery habitat and cover for juvenile fish and cover for adult fish. For 
example, the tree and brush pile methodology has been successfully employed at the Tapoco 
Project No. 2169, located on the Little Tennessee and Cheoah Rivers in Graham and Swain 
Counties, North Carolina and Blount and Monroe Counties, Tennessee.  Please describe what 
such a modest fish habitat enhancement program would cost and what you envision the benefits 
would be to current fish populations, if any, in Nantahala Lake in comparison to the cost of such 
efforts, and whether the state fishery resource agencies or other entities would support or 
participate in such efforts.  We note that the similar Tapoco Project fish habitat enhancement 
effort enjoys reduced costs because of the participation of numerous parties. 

 
 Item 15.  On page E3-46 you describe the effects of reservoir fluctuations, which can be as much 

as 26 feet in one year, within Nantahala Lake as follows:  “since the reservoir level targets and 
operating guidelines for Nantahala Lake provide for rising reservoir levels from early spring 
through early summer, the risk of reservoir level decreases during the spring/early summer 
spawning season are minimal.”  In conjunction with the fishery data presented in the application 
for Lake, staff is unable to determine the current and future effects of reservoir operations on the 
fishery resources of Nantahala Lake.  The on-going and potential adverse effects of project 
operational changes in lake levels on aquatic resources are not adequately described in the 
license application.  Please describe what effects the current operating scenario, and proposed 
operating scenario for reservoir drawdowns, including for maintenance, have on fish and aquatic 
biota in littoral habitats with particular reference to fish spawning (including those species that 
spawn in periods other than in the spring).  Your response should include considerations and 
discussion of such things as the presence of juvenile fish rearing habitats, abundance of 
submerged aquatic vegetation (SAV), the types of species dependent on SAV, the abundance of 
macroinvertebrate habitat, and the overall structure of the fish populations in Nantahala Lake.   

 
 Item 16.  On page E3-97, you say the 9.3-mile-long bypassed reach contains cool- and 

warmwater fish communities with some scattered habitat that appears adequate to support 
mussels.  You also characterize the bypassed reach as having a relatively higher gradient than 



the reach below the powerhouse and having several waterfalls and steep cascades.  Please 
describe the fish communities and general fish habitat in the bypassed reach by stream reach (as 
delineated in question 21(a)[description of bypassed reach]). You have also identified that the 
bypassed reach is managed as a trout fishery and designated as Hatchery Supported Trout 
Waters and as Delayed Harvest Trout Waters.  Please identify the numbers, sizes, and types of 
species of fish stocked in the bypassed reach, the frequency of stocking, and the entity doing the 
stocking.  Please characterize the quality of the sport fishery established in the bypassed reach 
and whether the stocking results meet the objectives of the stocking entity. Also, please describe 
whether any state or federal fishery resource agency has indicated any preference in fishery 
management objectives for project-affected stream reaches in the bypassed reach over 
recreational boating activities for those same stream reaches, if any, that are proposed to receive 
seasonal flow releases for recreational boating. 

 
 Item 17.  You have indicated in the license application that the water intake for the project has 

steel trashracks and is located west of the Nantahala dam.  However you have not provided any 
drawings of trashracks or other information about the water intakes or any analysis of potential 
effects of the project on turbine entrainment and mortality of fishery resources.  To assist staff in 
determining potential turbine entrainment and mortality of fishery resources caused by the 
project, please provide the following to help staff complete their evaluation of this issue: 

 
(a)  a description of the existing trashracks which include map/drawings that show (1) the 
dimensions of the trashracks; (2) the clear bar spacing between the trashrack bars; (3) the angle 
of the trashracks in relation to water flowing into the intake; and (4) the depth of the intake in 
relation to typical seasonal water surface elevations; 

 
(b) an estimate of water velocities directly upstream of the water intake at the project when it is 
operating at full capacity; 

 
(c)  an estimate of the effects of any turbine entrainment and mortality caused by the project on 
various fish populations currently residing in the reservoir.  We are not requiring you to conduct 
an in-the-field entrainment and turbine mortality study at this time, rather we are suggesting you 
conduct a literature review approach that uses entrainment and mortality study results from other 
hydropower projects with fish communities similar to those found at the Nantahala Project, and 
evaluate this information in consideration with the project’s specific generating equipment (i.e., 
turbine design, runner speeds, etc.), and any other unique project design features; and 

 
(d) a description of any measures you could implement, install, or modify at the project to reduce 
or eliminate fish entrainment and mortality, if it is determined that proposed operations of the 
project would significantly adversely affect fish populations in the project-affected waters and 
include: (1) an estimate of the effectiveness of any measure(s) you evaluate; (2) the costs 
associated with implementing any measure(s) you evaluate; and (3) provide comments of the 
state and federal resource agencies on items (a) through (d) above. 

 
 Item 18.  You have provided standing crop estimates for various fish species for the Nantahala 

River bypassed reach, the mainstem of the Nantahala River below the project powerhouse, for 
Nantahala Lake, and for Dicks Creek.  Staff needs to know how your findings compare with other 
similar water bodies to help determine project effects on fishery resources.  Please describe how 
the standing crop estimates you found for these water bodies compares to similar-sized water 
bodies that are part of other Duke Projects, or with general guidelines or parameters for 
standing crop estimates for similar species and water bodies that are used by the NCWRC, NC 



Department of Environment and Natural Resources, or other similar resource agencies or 
entities. 

 
 Item 20.  Seasonal whitewater recreational boating flow releases are proposed for the mainstem 

of the Nantahala River below the powerhouse and in the Nantahala River bypassed reach below 
the Nantahala dam.  Please describe the potential effects of these proposed recreational boating 
flows on aquatic biota and wildlife using these project-affected waters and any measures 
proposed to minimize any adverse effects on these biological resources.  You have proposed to 
monitor and identify any significant adverse impacts on fishery resources caused by these 
recreational boating flow releases during the first two years of these recreational flow releases.   
Staff needs an estimate of the current effects of project peaking operations on aquatic resources 
and wildlife resources in project-affected waters of the Nantahala River, including the bypassed 
reach.  Furthermore, staff cannot wait until after a license is issued to determine what the effects 
the proposed project operation, including whitewater boating flow releases, would have on 
aquatic and wildlife resources in the project-affected area.  Staff needs your best estimate of 
project effects, (as proposed using the operational scenario described for the project in the 
license application and as modified by the settlement agreement), on aquatic and wildlife 
resources in the project-affected area and your specific measures to reduce these project impacts.  
Staff needs this analysis to prepare its NEPA document to present to the public and to the 
Commission to ultimately determine whether the project should be licensed or not and to include 
the appropriate terms and conditions to protect and enhance aquatic resources and wildlife 
resources affected by the continued operation of the project. 

 
 Item 21.  Staff is unable to determine the effects of project operation on fish, aquatic resources 

and wildlife in the 9.3-mile-long bypassed reach.  The license application provides a piecemeal 
picture of what the bypassed reach looks like, what flows are present year-round throughout the 
bypassed reach, and what habitat exists for fishery and aquatic resources. Your fish sampling 
efforts conducted in the 9.3-mile-long bypassed section of the Nantahala River excluded any 
sampling in the immediate area below the Nantahala dam and in the lowermost five mile section 
of the bypassed reach above the powerhouse.  Please describe whether you expect the fish 
species, fish populations, and fish standing crop in these two reaches to be any different from 
those identified in the other sections of the bypassed reach that were sampled for fish, and if so, 
why.  Please explain if the fish collection made at site AD-2 near Rowland Branch represents fish 
species likely to be found between the Nantahala Dam and Rowland Branch? 

 
 Item 25.  Please describe what effects, if any, the project’s operational proposals would have on 

aquatic resources and wildlife in Dicks and Whiteoak Creeks from the transfer of water from one 
creek to the other (Dicks Creek would get 16 cfs more water and Whiteoak Creek would lose 16 
cfs.) or from the discontinued use of the stream diversions. 

 
 Item 33.  On page E5-42 you describe your reasons why the 2.6-mile-long stream reach between 

the Nantahala dam and Dicks Creek were not included in the Nantahala River Angling Flow 
Study.  This section of the bypassed stream reach is likely to exhibit the greatest impacts from 
current and proposed project operations.  We have asked for a description of this stream reach in 
item 21, however, please provide an estimate of recreational angler use of this 2.6-mile-long 
section of the bypassed reach, and what, if any, angler use would be under the new proposed 
operating regime. 

 
 Item 44.  Two species of bats, the Eastern Small-footed bat Myotis leibii, a state and federally 

listed species of concern and the Northern Long-eared bat, Myotis septentrionalis, a state listed 
species of concern, were captured during mist netting as reported in Table 3.4-1.  However, the 



Exhibit E states that no wildlife species of concern are likely to inhabit the terrestrial or wetland 
areas of the project.  Please explain where the bats were collected and any potential affects of the 
project on these two bats. 
 

 
 Item 58.  On page E1-24, you generally discuss sediment management at the project reservoirs 

and indicate that future measures for removal of sediment would be developed in consultation 
with the resource agencies, but are very unspecific about various aspects of sediment 
accumulation and removal and what measures would be taken to protect fish, aquatic biota, and 
wildlife in removal and disposal of any sediments.  For staff to determine the project effects on 
aquatic biota and wildlife, please identify:   
 
(a) whether sediment accumulation in the reservoirs or near the intake structure is a 

pressing problem; 
 
(b) the approximate quantity of sediments, in cubic yards, removed from each project 

reservoir, if any, for the last two removal periods; 
 
(c) the estimated quantity of sediment to be removed from reservoir, by area (i.e., the open 

areas of the reservoir or intake area), during the next removal period in the future; 
 
(d) whether the sediments are likely to contain contaminants and why or why not, and 

whether they have been tested for contaminants in the past; 
 
(e) the measures that would be used to control sediment and pollutant runoff at any selected 

upland disposal sites; 
 
(f) measures that would be employed to insure any in-stream disposal of sediments would meet 

state water quality standards; and 
 
(g) the measures that would be taken to protect fish and wildlife resources, including any federal 

or state-listed threatened or endangered species. 

In addressing this request, Duke Power agrees to gather the information stated above and file the 
necessary information to the FERC by August 26, 2004.  We appreciate any written comments you have 
by August 18, 2004 so we may meet this schedule.  Please review the entire enclosed FERC 
AIR/Schedule A for any other items that may be important to you and your agency. 

If you have any questions concerning this issue, please give me a call at 828 369-4604. 

Sincerely, 

 

John C. Wishon 
Nantahala Area Relicensing Project Manager 
 



Enclosure: 
FERC AIR  letter and Schedule A 

 
cc: 

Jeff Lineberger, Duke Power 
Ed Luttrell, DTA 
Scott T. Fletcher, DTA 



 
 

FEDERAL ENERGY REGULATORY COMMISSION 
WASHINGTON, D.C. 20426 

July 12, 2004 
 

 
OFFICE OF ENERGY PROJECTS 
 

Project No. 2692-032 – North Carolina 
 Duke Power (Nantahala Area) 
 
Mr. John C. Wishon 
Nantahala Area Relicensing Project Manager 
Duke Power 
301 NP&L Loop 
Franklin, NC 28734 
 
Reference:  ACCEPTANCE LETTER AND ADDITIONAL INFORMATION  

REQUEST 
 
Dear Mr. Wishon:   
 

Your license application for the Nantahala Hydroelectric Project has been accepted by the 
Commission for filing as February 20, 2004 but is not ready for environmental analysis at this time. 
 

A public notice for this project will be issued shortly that solicits interventions and protests on the 
application.  Federal and state resource agencies, Indian Tribes, and interested non-governmental 
organizations affected by this project are informed by the Commission's public notice that a copy of the 
complete application may be obtained directly from you. 
 

To support and assist our environmental review, in the near future we will initiate a public 
scoping process to solicit comments to ensure that all pertinent issues are identified and analyzed.  
 

Our review of your license application has revealed that additional information about your project 
is needed.  A list of the additional information that we request is enclosed as Schedule A.  This 
information must be filed 45 days from the date of this letter.   
 

If our request for additional information causes other parts of the application to be inaccurate, 
those parts must also be revised and refiled by the due date.  Also, please be aware that additional 
requests for information may be sent to you at any time before final action is taken by the Commission on 
your application for the Nantahala Project.   

 
Within 5 days of receipt, provide a copy of this letter to all agencies you will consult in response 

to this additional information request.  Then, when you file the requested information with the 
Commission, you must provide a complete copy of the information to each agency consulted under 
Section 4.38 of the regulations. 
 

For the questions included in Schedule A that require consultation, you should, where 
appropriate, request consultation in writing.  Allow the entities consulted at least 30 days to respond 



 
 
before filing the additional information with the Commission.  In your filing, you should include copies 
of all responses received from the entities you consulted, and tell us how you addressed any comments 
and recommendations made.  If the entities you attempted to consult with do not reply, you should 
provide us dated copies of your letters requesting consultation.  
 

Please file an original and 8 copies of the information with:  Magalie R. Salas, Secretary, Federal 
Energy Regulatory Commission, 888 First Street, NE, Washington, D.C.  20426.  Please put the docket 
number P-2692-032 on the first page of your response. 

 
Your response may be filed electronically via the Internet in lieu of paper.  See 18 CFR 

385.2001(a)(1)(iii) and the instructions on the Commission's web site (http://www.ferc.gov) under the "e-
Filing" link.  The Commission strongly encourages electronic filings.  When you file the requested 
information with us, you must at the same time serve copies of the filing on each agency consulted under 
section 5.1 of the regulations. 

 
Register online at http://www.ferc.gov/esubscribenow.htm to be notified via email of new filings 

and issuances related to these or other pending projects.  For assistance, contact FERC Online Support at 
FERCOnlineSupport@ferc.gov or toll free at 1-866-208-3676, or for TTY, 202-502-8659.   

 
You may contact Carolyn Holsopple at 202-502-6407 or carolyn.holsopple@ ferc.gov, if you 

have any questions.    
 

Sincerely, 
 
 
 

Edward A. Abrams, Chief 
Hydro East Branch 2 

Enclosure:   Schedule A 
 
cc:   Service List 
            Public Files



 
 

Schedule A 
 
 ADDITIONAL INFORMATION             
 

Please file within 45 days from the date of this letter the following additional 
information.  When you file this additional information with the Commission, you should at the 
same time serve exact copies of the filings on the agencies that you consulted during the 
preparation of the application, as appropriate. 
 
Initial Statement 
 
1. Please provide a copy of your proof of publication in local newspapers that you filed your 

license application per 18 CFR Section 4.32(b)(6). 
 
Water Quality and Quantity 
 
2. On page E2-8 you discuss various point source discharges in the project-affected area.  

Please identify whether the proposed operation of the Nantahala Project would affect the 
existing point source discharges or any consumptive water users in the project-affected 
area, as required by the Commission’s regulations at Section 4.51(f)(2)(i), and if so, your 
proposed protection or enhancement measures to protect any affected aquatic and wildlife 
resources that would be affected by the project’s operation and interaction with any point 
source dischargers and consumptive users. 
 

3. On page E2-74 of the license application you have identified Nantahala Lake as being 
unproductive because of the lack of particulate matter and dissolved organic material 
from the watershed. For staff to evaluate the effects of the continued operation of the 
project on fish and aquatic resources in Nantahala Lake, please describe how the 
Nantahala Lake would be classified using North Carolina’s Trophic State Index (which 
has four classifications: oligotrophic, mesotrophic, eutrophic, and hypereutrophic). 

 
4. You reported in the license application that the daily maximum water temperature in the 

bypassed reach routinely exceeded 20º C (which is the state water quality standard for 
temperature for trout waters).  Please describe what effect, in general, these excursions 
exceeding the state water quality standards for temperature had on fish and aquatic biota 
residing in the bypassed reach.  Please describe any measures you propose to implement 
in the future to insure the project meets state water quality standards for temperature for 
trout waters in the bypassed reach, and include in your response, an evaluation of (a) the 
effects and remedy of your proposed whitewater boating flow releases on meeting state 
water quality standards for temperature, and (b) whether your proposed flow releases 
(whitewater or minimal flows provided to Dicks and Whiteoak Creeks) would support or 
adversely affect NC Wildlife Resources Commission’s (NCWRC) designations of 
sections of the bypassed reach as Hatchery Supported Trout Waters (between the 
Nantahala dam and the confluence with Whiteoak Creek) and Delayed Harvest Trout 
Waters (for the stream reach between the confluence of Whiteoak Creek and the 
Nantahala powerhouse outlet canal). 

 
5. You reported in the license application that dissolved oxygen (DO) levels in the bypassed 

reach are adversely affected by project operation, and are similar to adverse effects 
occurring on temperature levels in the bypassed reach.  You have only provided data for 
DO levels in the bypassed reach for September 2001 (see Figure E2.9-28) and in that 



 
 

figure it showed DO levels dropped below the state water quality standards of an 
instantaneous minimum value of 5.0mg/l on several occasions in September 2001.  Please 
describe the results of these violations of state water quality standards for DO on aquatic 
resources, if any, and the approximate duration of these events, if known. Please describe 
any other violations of state water quality standards, if any, for DO levels in the bypassed 
reach and any observable adverse affects on fish and aquatic resources, if any.   

 
6. Please provide DO readings from the hydrolab recorders deployed at various locations in 

the bypassed reach, a map showing their locations, and the date and duration the 
hydrolabs were deployed at each location.  Please describe how you propose to mitigate 
any adverse affects on fish and aquatic resources as a result of any project-related 
operation that causes a reduction of DO levels in the bypassed reach.  Please also relate 
how any changes in DO levels in the bypassed reach would affect NCWRC’s designation 
of certain sections of the bypassed reach as Hatchery Supported Trout Waters and 
Delayed Harvest Trout Waters.  

 
7. On page E2-32, you say that hydrolab recorders were installed at five locations in the 

Nantahala River bypassed reach and that Table E2.9-1 was to contain the data from these 
hydrolabs.  However, Table E2.9-1 does not contain any hydrolab data from the 
Nantahala River bypassed reach.  Please provide the correct Table and a map showing the 
location of the hydrolabs and their duration on site at each location. 

 
8. On page E2-74, the wording in the analysis is unclear and staff is unable to determine if 

the 8 milligrams per liter (mg/l) of DO reported for the bypassed reach is for the area 
above Dicks Creek or represents a DO reading for the tributaries.  Please clarify where 
the 8 mg/l DO reading is from.   

 
Fishery and Aquatic Resources 
 
9. On page E1-13, you state there would be no future reservoir level limitations on 

Whiteoak Creek Pond or Dicks Creek Pond and that no reservoir level monitoring 
devices would be required for these two ponds.  Although these two ponds are very 
small, please describe what effect, if any, the project’s proposed operation would likely 
have on aquatic and wildlife resources that use these two ponds. 

 
10. On page E1-20 you describe a one-time funding contribution, in-kind services, or a 

combination of the two, not to exceed $40,000 to support a project by the U.S. Fish and 
Wildlife Service (FWS), NCWRC, and the U.S. Forest Service to restore a native strain 
of brook trout to a selected stream in the vicinity of the East Fork Project No. 2698 as 
part of the settlement for the Nantahala Project.  Similarly, you propose under the same 
settlement and parameters, a $40,000 contribution to the FWS and NCWRC to conduct 
studies to determine the range and distribution of the sicklefin redhorse in the Little 
Tennessee, Hiwassee, and Tuckasegee Rivers.  Further, you have proposed that the 
$40,000 contribution for the sicklefin redhorse study would not be made if the Dillsboro 
Dam is not removed.  Please provide more details about each proposal, including (a) the 
types of specific measures or actions that would likely occur for both activities (the 
reintroduction and the range determination); (b) the streams where any reintroductions 
would likely occur; (c) identification of any other similar efforts for the same species that 
has occurred in the project area or other river basin and its success or failure; and (d) 
whether there would be any follow-up studies to monitor the success or failure of the 
brook trout reintroductions. 



 
 

 
11. No fish sampling was conducted in Nantahala Lake as part of the relicensing effort.  

Instead, historical fisheries data collected for Nantahala Lake was used in the application. 
On page E3-19 you list several species of fish captured recently by the Fish and Wildlife 
Associates, Inc. (FWA) (2000) for Nantahala Lake. Please provide the raw or tabulated 
source data collected by FWA for this fisheries data to assist the staff in determining 
project effects on fishery resources in Nantahala Lake.  Please provide all available 
details on these fish collections, including such things as dates of sampling, locations 
sampled, specific collection methods, and which fish were collected in each sample.  
Also, please describe the overall general health, abundance, and productivity for fish 
species occurring in Nantahala Lake and how these fish populations compare to similar 
population diversities in reservoirs of similar size and morphometry from the area (see 
Table 1 on page 12 of the Tuckasegee River and Nantahala River Aesthetics Evaluation 
(January 2003) report for a list of similar-sized lakes). 

 
12. Please identify if the state resource agency has any fishery management goals for 

Nantahala Lake and whether any fish stocking occurs or has occurred (i.e. your response 
should include information on the history of kokanee stocking in the lake and whether 
such stocking was considered a success or failure). If fish stocking does occur, please 
identify the entity stocking the fish, the species, size, and quantity of fish stocked, the 
frequency and duration of stocking efforts by year, and whether the state resource agency 
considers the stocking efforts to be successful for meeting their target goals (also identify 
these target goals if specified by the state). 

 
13. The Report: Nantahala River Instream Flow Study (September 2003),does not present 

any conclusions regarding the site-specific, habitat-based, seasonal instream flow 
requirements for the Nantahala River as outlined in the study objectives for the IFIM 
identified on page 2 of the IFIM Flow Study.  The Nantahala Project causes several miles 
of streams to have water bypassed from the stream to provide water for power generation 
at the project, including the 9.3-mile-long segment of the Natahala River, two miles of 
Whiteoak Creek, and one mile of Dicks Creek.  The IFIM study looked at various flows 
in these bypassed reaches and in the mainstem of the Nantahala River below the 
powerhouse (which is a seven and one-half mile-long river stretch that is affected by 
daily peaking operations of the project).  Yet, there is no conclusion presented in the 
license application on what was done with the IFIM data results in terms of setting 
minimum flows or whitewater flows for the mainstem and bypassed reach of the 
Nantahala River and the bypassed reaches of Dicks and Whiteoak Creeks. The license 
application seems to jump to the settlement agreement as the answer to what the 
minimum flows and other measures would be needed for the project rather than show a 
decision based on IFIM results.  Please provide the conclusions to the IFIM study and 
how the information was used to determine whether minimum flows would or would not 
be needed from the Nantahala Dam and for other sections of the bypassed reach and 
mainstem of the Nantahala River and the bypassed reaches of Dicks Creek and Whiteoak 
Creek. 

 
14. Since there is a preponderance of clay/weathered rock or fractured rock (a combined total 

of 83 percent) as the main habitat component occurring along the  shoreline of Nantahala 
Lake, and lake drawdowns are large, please describe what consideration, if any, was 
given to enhancing fish habitat in shoreline areas by placing and securing large woody 
debris (i.e., trees, brush piles, etc.) along the shoreline or selecting sites for placement of 
sand and gravel to enhance centrarchid spawning.  These types of habitat improvement 



 
 

measures provide substrate for primary productivity, nursery habitat and cover for 
juvenile fish and cover for adult fish. For example, the tree and brush pile methodology 
has been successfully employed at the Tapoco Project No. 2169, located on the Little 
Tennessee and Cheoah Rivers in Graham and Swain Counties, North Carolina and Blount 
and Monroe Counties, Tennessee.  Please describe what such a modest fish habitat 
enhancement program would cost and what you envision the benefits would be to current 
fish populations, if any, in Nantahala Lake in comparison to the cost of such efforts, and 
whether the state fishery resource agencies or other entities would support or participate 
in such efforts.  We note that the similar Tapoco Project fish habitat enhancement effort 
enjoys reduced costs because of the participation of numerous parties. 

 
15. On page E3-46 you describe the effects of reservoir fluctuations, which can be as much 

as 26 feet in one year, within Nantahala Lake as follows:  “since the reservoir level 
targets and operating guidelines for Nantahala Lake provide for rising reservoir levels 
from early spring through early summer, the risk of reservoir level decreases during the 
spring/early summer spawning season are minimal.”  In conjunction with the fishery data 
presented in the application for Lake, staff is unable to determine the current and future 
effects of reservoir operations on the fishery resources of Nantahala Lake.  The on-going 
and potential adverse effects of project operational changes in lake levels on aquatic 
resources is not adequately described in the license application.  Please describe what 
effects the current operating scenario, and proposed operating scenario for reservoir 
drawdowns, including for maintenance, have on fish and aquatic biota in littoral habitats 
with particular reference to fish spawning (including those species that spawn in periods 
other than in the spring).  Your response should include considerations and discussion of 
such things as the presence of juvenile fish rearing habitats, abundance of submerged 
aquatic vegetation (SAV), the types of species dependent on SAV, the abundance of 
macroinvertebrate habitat, and the overall structure of the fish populations in Nantahala 
Lake.   

 
16. On page E3-97, you say the 9.3-mile-long bypassed reach contains cool- and warmwater 

fish communities with some scattered habitat that appears adequate to support mussels.  
You also characterize the bypassed reach as having a relatively higher gradient than the 
reach below the powerhouse and having several waterfalls and steep cascades.  Please 
describe the fish communities and general fish habitat in the bypassed reach by stream 
reach (as delineated in question 21(a)[description of bypassed reach]). You have also 
identified that the bypassed reach is managed as a trout fishery and designated as 
Hatchery Supported Trout Waters and as Delayed Harvest Trout Waters.  Please identify 
the numbers, sizes, and types of species of fish stocked in the bypassed reach, the 
frequency of stocking, and the entity doing the stocking.  Please characterize the quality 
of the sport fishery established in the bypassed reach and whether the stocking results 
meet the objectives of the stocking entity. Also, please describe whether any state or 
federal fishery resource agency has indicated any preference in fishery management 
objectives for project-affected stream reaches in the bypassed reach over recreational 
boating activities for those same stream reaches, if any, that are proposed to receive 
seasonal flow releases for recreational boating. 

 
17. You have indicated in the license application that the water intake for the project has steel 

trashracks and is located west of the Nantahala dam.  However you have not provided 
any drawings of trashracks or other information about the water intakes or any analysis of 
potential effects of the project on turbine entrainment and mortality of fishery resources.  
To assist staff in determining potential turbine entrainment and mortality of fishery 



 
 

resources caused by the project, please provide the following to help staff complete their 
evaluation of this issue: 

 
(a)  a description of the existing trashracks which include map/drawings that show (1) the 
dimensions of the trashracks; (2) the clear bar spacing between the trashrack bars; (3) the 
angle of the trashracks in relation to water flowing into the intake; and (4) the depth of 
the intake in relation to typical seasonal water surface elevations; 

 
(b) an estimate of water velocities directly upstream of the water intake at the project 
when it is operating at full capacity; 

 
(c)  an estimate of the effects of any turbine entrainment and mortality caused by the 
project on various fish populations currently residing in the reservoir.  We are not 
requiring you to conduct an in-the-field entrainment and turbine mortality study at this 
time, rather we are suggesting you conduct a literature review approach that uses 
entrainment and mortality study results from other hydropower projects with fish 
communities similar to those found at the Nantahala Project, and evaluate this 
information in consideration with the project’s specific generating equipment (i.e., 
turbine design, runner speeds, etc.), and any other unique project design features; and 

 
(d) a description of any measures you could implement, install, or modify at the project to 
reduce or eliminate fish entrainment and mortality, if it is determined that proposed 
operations of the project would significantly adversely affect fish populations in the 
project-affected waters and include: (1) an estimate of the effectiveness of any measure(s) 
you evaluate; (2) the costs associated with implementing any measure(s) you evaluate; 
and (3) provide comments of the state and federal resource agencies on items (a) through 
(d) above. 
 

18. You have provided standing crop estimates for various fish species for the Nantahala 
River bypassed reach, the mainstem of the Nantahala River below the project 
powerhouse, for Nantahala Lake, and for Dicks Creek.  Staff needs to know how your 
findings compare with other similar water bodies to help determine project effects on 
fishery resources.  Please describe how the standing crop estimates you found for these 
water bodies compares to similar-sized water bodies that are part of other Duke Projects, 
or with general guidelines or parameters for standing crop estimates for similar species 
and water bodies that are used by the NCWRC, NC Department of Environment and 
Natural Resources, or other similar resource agencies or entities. 

 
19. On page 45 of the IFIM report, a sample interactive spreadsheet for Index C results is 

exhibited for the East and West Fork Projects. Please provide an explanation for the 
abbreviations used in the Table 7.3. (i.e., what is BDDA, LNDA/J/S, MTSJ/A etc.).  
Furthermore, please provide the interactive spreadsheets for Index C results developed 
for the five study reaches (i.e., 1. Nantahala River mainstem, 2. Below Whiteoak Creek 
confluence, 3. Whiteoak Creek, 4. Below Dick’s Creek confluence, and 5. Above Dick’s 
Creek confluence) that were compiled for the IFIM study and referenced on page 44 of 
the IFIM report as appearing in Appendix H, but were not located in Appendix H and 
were inadvertently left out of the application. 

  
20. Seasonal whitewater recreational boating flow releases are proposed for the mainstem of 

the Nantahala River below the powerhouse and in the Nantahala River bypassed reach 
below the Nantahala dam.  Please describe the potential effects of these proposed 



 
 

recreational boating flows on aquatic biota and wildlife using these project-affected 
waters and any measures proposed to minimize any adverse effects on these biological 
resources.  You have proposed to monitor and identify any significant adverse impacts on 
fishery resources caused by these recreational boating flow releases during the first two 
years of these recreational flow releases.   Staff needs an estimate of the current effects of 
project peaking operations on aquatic resources and wildlife resources in project-affected 
waters of the Nantahala River, including the bypassed reach.  Furthermore, staff cannot 
wait until after a license is issued to determine what the effects the proposed project 
operation, including whitewater boating flow releases, would have on aquatic and 
wildlife resources in the project-affected area.  Staff needs your best estimate of project 
effects, (as proposed using the operational scenario described for the project in the license 
application and as modified by the settlement agreement), on aquatic and wildlife 
resources in the project-affected area and your specific measures to reduce these project 
impacts.  Staff needs this analysis to prepare its NEPA document to present to the public 
and to the Commission to ultimately determine whether the project should be licensed or 
not and to include the appropriate terms and conditions to protect and enhance aquatic 
resources and wildlife resources affected by the continued operation of the project. 

 
Bypassed Stream Reaches 
 
21. Staff is unable to determine the effects of project operation on fish, aquatic resources and 

wildlife in the 9.3-mile-long bypassed reach.  The license application provides a 
piecemeal picture of what the bypassed reach looks like, what flows are present year-
round throughout the bypassed reach, and what habitat exists for fishery and aquatic 
resources. Your fish sampling efforts conducted in the 9.3-mile-long bypassed section of 
the Nantahala River excluded any sampling in the immediate area below the Nantahala 
dam and in the lowermost five mile section of the bypassed reach above the powerhouse.  
Please describe whether you expect the fish species, fish populations, and fish standing 
crop in these two reaches to be any different from those identified in the other sections of 
the bypassed reach that were sampled for fish, and if so, why.  Please explain if the fish 
collection made at site AD-2 near Rowland Branch represents fish species likely to be 
found between the Nantahala Dam and Rowland Branch? 

 
22. The 9.3-mile-long bypassed reach of the Nantahala River is affected by current project 

operations. The current license does not require any minimum flow be released from the 
Nantahala dam into the bypassed reach of the Nantahala River. To help staff better 
understand current effects of project operations on aquatic and wildlife resources in the 
bypassed reach, and the effects under the proposed future operation of the project, please 
provide the following: 

 
(a)  a general description and length of the bypassed reach for each of the following 
segments: (i) from the Nantahala Dam to Rowland Branch; (ii) from Rowland Branch to 
Dicks Creek; (iii) from Dicks Creek to Whiteoak Creek; and (iv) from Whiteoak Creek to 
the powerhouse outlet canal; 

 
(b) a brief description of fish and aquatic habitat for segments identified in item (a) above 
and include, if possible, typical width of stream, presence or absence of overhead tree 
cover, substrate type, habitat characteristics (i.e., bedrock, riffle/pool complex, undercut 
banks, etc.), stream gradient, and length of any segment of the bypassed reach not 
receiving any flows with the timing and duration of such event; 

 



 
 

(c) an estimate of stream flow, by season, for the stream segments identified in item (a) 
above and include identification of any tributaries emptying into the segment, their 
drainage area, and whether these tributary streams are perennial or not and their estimated 
annual flow contribution in cubic feet per second (cfs). Please identify the distance 
downstream from the dam where the tributaries enter the bypassed reach;        

 
(d) You have identified Horn of God rapids (at RM 17.0), Slot Falls (near RM 17.8) and 
Cockland Falls (at RM 19.0), and Cocktail Rocks as being within the bypassed reach, 
which also includes the Cascades Section.  On page E5-63 you also name six major 
rapids in the Cascades Section.  Please describe if there are any other rapids or waterfalls 
in the bypassed reach and characterize all of them as to their height, length, effects during 
low or no flow periods, public access to each of these features (other than by water), and 
an estimate of visitor usage of or to the falls and rapids in the bypassed reach; and  

 
(e) an estimate of the amount of leakage from the Nantahala dam in cfs and also show the 
frequency of spills (including natural and proposed releases [current and proposed]) over 
the dam, by month, for a typical water year and include the size (in cfs) and duration of 
these spill events. 
 

23. You are proposing to release various minimum flows into the Nantahala River bypassed 
reach from Dicks Creek and Whiteoak Creek.  Please describe what the total flow 
contribution from Dicks Creek and Whiteoak Creek will be to the bypassed reach (in cfs), 
and include what the current flow (in cfs) from each creek is (annual average in cfs) 
before your proposed changes are made.   

 
24. It is staffs’ understanding that Dicks Creek currently releases its natural flow of 12 cfs 

into the bypassed reach (inflow equals outflow at the Dicks Creek Diversion Dam) and 
that this flow will be augmented by 16 cfs when the proposed transfer mechanisms from 
Whiteoak Creek are complete. Whiteoak Creek would release 8 cfs from the Whiteoak 
Creek Diversion Dam or inflow annually, into the Nantahala River bypassed reach, even 
after the diversion of 16 cfs from Whiteoak Creek to Dicks Creek. Please describe if 
these proposed flow releases into the Nantahala River bypassed reach are to mitigate for 
adverse effects of project operation on DO and temperature in the bypassed reach or are 
to mitigate on-going adverse affects, if any, in Dicks Creek and Whiteoak Creek.  Please 
describe what effects these proposed total flows releases from Dicks Creek and Whiteoak 
Creek are likely to have, if any, on the water quality parameters of temperature and DO in 
the Nantahala bypassed reach and describe what percentage these two creek flow releases 
represent seasonally in the bypassed reach at their point of entry (i.e., a hypothetical 
example, the total flow of 28 cfs from Dicks Creek represents two percent of the total 
flow in the bypassed reach at that point in the bypassed reach during the low flow period 
of August).  

 
25. Please describe what effects, if any, the project’s operational proposals would have on 

aquatic resources and wildlife in Dicks and Whiteoak Creeks from the transfer of water 
from one creek to the other (Dicks Creek would get 16 cfs more water and Whiteoak 
Creek would lose 16 cfs.) or from the discontinued use of the stream diversions. 

 
Recreation 
 
26. Section 4.51 (f)(5)(v) of the Commission’s regulations specifies the materials and 

information regarding the proposed measures for creating, preserving, or enhancing 



 
 

recreational opportunities at the project and in its vicinity, including: (A) identification of 
entities responsible for implementing, constructing, operating, or maintaining any 
proposed measures or facilities; (B) an implementation or construction schedule for any 
proposed measures or facilities; (C) an estimate of costs of construction, operation and 
maintenance of facilities, including a statement of the sources and extent of financing; 
and, (D) a map or drawing that shows the location and identity of both existing and 
proposed facilities.  Please provide this information.  

 
27. It is not clear to us how the costs for various recreation measures listed in table E1.13-1 

relate to the specific proposed recreation measures listed in the NCST Settlement 
Agreement included in Volume IV of the application and in Section 5 of Exhibit E.  
Please provide the specific estimated costs to implement each of the specified measures. 

 
28. In the Executive Summary and in Section E5.2, Existing Recreational Resources and 

Facilities within the Project Boundary, of the License Application you state that the Big 
Choga Creek boat launch is no longer in existence.  However, in Section E5.3.4, Carrying 
Capacity, Big Choga Creek public boating access is described as a “developed access site 
on Nantahala Lake” which was monitored during the contact survey.  Please clarify the 
status of the Big Choga Creek boat launch. 

 
29. Section E5.2.2 of the License Application describes recreational resources in the general 

vicinity of the project.  Please provide maps showing locations of the facilities described 
in this section relative to the location of the Nantahala project.  

 
30. On page E5-42, you say that the Big Choga Creek boat launch on Nantahala Lake is no 

longer in existence.  Please provide information concerning its closure and your estimate 
concerning whether the remaining boat launch on Nantahala Lake (i.e., Rocky Branch) is 
adequate to sustain current and projected visitor and recreational boating use of the lake.  
The statement that the Big Choga Creek boat launch is closed contradicts what is stated 
on page E5-27 where you say the Big Choga Creek boat launch was incorporated into 
Table E5.3-7 and was monitored during the contact survey.  On page E1-8 you also 
identify that you will be paving the parking areas at the Big Choga Creek and Rocky 
Branch Access Areas.  Please identify the current status of Big Choga Creek boat launch. 

 
31. On page E5-42 you say that whitewater boaters park along the highway near Whiteoak 

Creek and walk to a stretch of the bypassed reach of the Nantahala River that provides a 
2-mile-long reach of Class IV and V whitewater.  Please provide an estimate of the 
approximate number of recreationists annually using this stretch of the bypassed reach 
and provide a map showing the subject whitewater boating section of the bypassed reach 
and the location of the major whitewater features within the bypassed reach.  Please also 
describe when the whitewater boaters usually complete their adventure and how they get 
back to their original starting point at their parked cars. 

 
32. On page E1-16 you provide a table showing the proposed whitewater boating flow 

releases from the Nantahala dam into the bypassed reach of the Nantahala River.  Please 
describe how these proposed recreational boating flows differ from the current seasonal 
boating flow releases into the bypassed reach. 

 
33. On page E5-42 you describe your reasons why the 2.6-mile-long stream reach between 

the Nantahala dam and Dicks Creek were not included in the Nantahala River Angling 
Flow Study.  This section of the bypassed stream reach is likely to exhibit the greatest 



 
 

impacts from current and proposed project operations.  We have asked for a description 
of this stream reach in item 21, however, please provide an estimate of recreational angler 
use of this 2.6-mile-long section of the bypassed reach, and what, if any, angler use 
would be under the new proposed operating regime. 

 
Land Management and Aesthetics 
 
34. The maps of the Shoreline Management Program have been delineated through the use of 

Geographic Information System (GIS). On page ES-29, there is a statement to the effect 
that Duke Energy has determined the start and stop points for transitions between the 
classified areas.  The maps provide minimal detail making it difficult to distinguish the 
location of transition.  Please provide a verbal description of the location of transition. 

 
35. Please confirm that future proposed Protection, Mitigation and Enhancement (PM&E) 

measures will be in concert with the master plans of the respective counties. Please 
provide a discussion of buffer zones or their associated costs as required under Section 
4.5.1(f)(6)(iv) 

 
36. Please provide maps of floodplain areas. 
 
37. Please provide a copy of the Shoreline Management Plan referenced in Exhibit E. 38.
 Please explain the relationship between the Shoreline Management Plan referenced 
 in Exhibit E and the Shoreline Management Program provided as Attachment D of 

the Settlement Agreement. 
 

39. On page E5-43 you say there are 89.46 acres of FS managed lands within the Nantahala 
Project boundaries and then on page A-3 you say there are 41 acres.  Please provide the 
correct acreage for federal lands within the project boundary and identify the manager(s) 
of these federal lands. 

 
Terrestrial Resources and Threatened and Endangered Species 
 
40. Please provide a map that clearly documents wetland areas relative to the proposed 

fluctuation zone, documenting the types of wetland areas.  Provide a table with the total 
in area in appropriate units of measure for each wetland type and area units for each 
wetland type that may be affected. 

 
41. The application does not quantify the various cover types that you mapped in the project 

vicinity or areas that may be affected.  Please provide a table that shows total acres of 
each cover type, the number of acres in the project boundary, and the number of acres 
that may be affected.   

 
42. Please describe Duke’s agreement for operation and maintenance of rights-of-way, as 

requested by USFS in their June 23, 2000 letter.   

 
43. Please explain how new minimum flows will affect wetlands in the bypassed reaches.   
 
44. Two species of bats, the Eastern Small-footed bat Myotis leibii, a state and federally 

listed species of concern and the Northern Long-eared bat, Myotis septentrionalis, a state 
listed species of concern, were captured during mist netting as reported in Table 3.4-1.  



 
 

However, the Exhibit E states that no wildlife species of concern are likely to inhabit the 
terrestrial or wetland areas of the project.  Please explain where the bats were collected 
and any potential affects of the project on these two bats. 

 
Project Operation 
 
45. On page B-1, you state that all available flow from Dicks Creek spills over the Dicks 

Creek Diversion Dam and enters the Nantahala River upstream of the Nantahala 
Powerhouse.  According to the Amendment issued May 5, 1999, the release will provide 
additional flow in the Nantahala River below Dick’s Creek.  Please clarify and quantify 
the flow and destination of the flows being spilled from Dicks Creek.  Also explain the 
effects that the Diamond Valley Diversion has on the project, more specifically, on the 
flow being released into Dicks Creek. 

 
46. Provide clarification concerning the tunnel/penstock/pipeline lengths for the Nantahala 

Project.  According to an Operation Report issued January 14, 2003, the power tunnel has 
a total length of 27,663 feet; however page A-3 of the application lists 27,633 feet, a 30 
foot difference.  Please clarify the total lengths and separate according to the requests 
below: 

a. Clarify the length of the Nantahala Power tunnel from Nantahala Lake to where 
the pipe intersects Dicks Creek and Whiteoak Creek.  Also provide dimensions 
for the tunnel, and if possible detail where the tunnel varies in dimension and 
provide segment lengths. 

b. Provide the length and diameter of the pipeline that lies along the Nantahala 
tunnel perpendicular to the Dicks Creek and Whiteoak Creek pipelines (24” and 
52”, respectively).   

c. According to page A-3 of the application, the length from the surge shaft to the 
unit is 1,991 feet, however this length does not separate the tunnel from the 
penstock.  Please provide the length of the remaining Nantahala tunnel from the 
pipeline at Dicks Creek and Whiteoak Creek to the surge tank and from the surge 
tank to the penstock.  Also detail the length of the penstock. 

 
d. Whiteoak Dam:  The length of the 52” steel pipeline shown in Exhibit F on Sheet 

1 of 11 shows the length to be approximately 9,044’; however, page A-3 of the 
application lists the same 52” pipeline to be 9,400 feet long.  Please clarify. 

 
Maps and Drawings 
47. It appears that the project boundary shown in Exhibit G contains stray boundary marks 

and in some locations the boundary does not close.  More specifically:   
a. Sheet 2 of 7 has a non-closing boundary around the Tail Race area and stray 

boundary markings near Southern Railroad and near the projects Surge Tank and 
road easement. Please address these issues and see AIR# 5 through #7 below. 

b.   Sheet 4 of 7 show stray project boundary lines near the Nantahala tunnel  
and Dick Creek, and due south of Rowland Branch.  Also, there is no boundary 
closure near the Whiteoak Dam.  Please address these issues and see AIR# 5 
through #7 below. 
 



 
 

48. Please clarify the exact lands and facilities you propose to include within the project 
boundary and provide maps consistent with your proposal. 

49. Provide one set of the revised Exhibits F and G drawings in CD-ROM format.  The CD 
should be labeled “Project Maps and Drawings” and identified as CEII Material 
under 18 CFR §388.113(c).  Each exhibit drawing must be contained in a separate 
electronic raster file; which meets the format specification: 
 
IMAGERY - black & white raster file  
FILE TYPE – Tagged Image File Format, (TIFF) CCITT Group 4  
RESOLUTION – 300 dpi desired, (200 dpi minimum)  
DRAWING SIZE FORMAT – 24” X 36” (min), 28” X 40” (max) 
FILE SIZE – less than 1 MB desired 

 
Each Exhibit G drawing that includes project boundary information must contain a 
minimum of three known points, arranged in a triangular format.  The latitude and 
longitude coordinates, or state plane coordinates, of each reference point must be shown 
and identified.  The filename for each drawing shall include:  FERC Project-Drawing 
Number, FERC Exhibit, Drawing Title, date of this submission, and file extension [e.g., 
P-1234-1001, G-1, Project Boundary,02-05-2004.TIF] 
 

50. Provide one set of the project boundary data (Vector Data) contained on Exhibit G 
drawings in a geo-referenced vector electronic file format (such as ArcView shape files, 
GeoMedia files, MapInfo files, or any similar format.  The electronic boundary data must 
be positionally accurate to ±40 feet and comply with National Map Accuracy Standards 
for maps at a 1:24,000 scale.  A single electronic boundary data file is preferred; 
however, if more than one file is required they should be consecutively labeled.  Each 
project boundary file must contain the same reference points shown on the individual 
Exhibit G’s.  For example, one project boundary vector file created from three Exhibit G 
files should contain a minimum of nine reference points.  The latitude and longitude 
coordinates, or state plane coordinates, or each reference point must be shown in the 
vector file.  The file name shall include:  FERC Project Number, data description, date of 
this submission, and file extension [e.g., P-1234, boundary vector data-sheet 1, 02-05-
2004.shp]. 

51. Provide one set of project boundary information (Text Data) contained on Exhibit G 
drawings.  The aforementioned project boundary vector data file must be accompanied by 
a separate metadata text file that describes:  the map projection used (i.e., UTM, State 
Plane, Decimal Degrees, etc), the map datum (i.e., North American 27, North American 
83, etc.), and the units of measurement (i.e., feet, meters, miles, etc.).  The text file name 
shall include:  FERC Project Number, data description, date of this submission, and file 
extension [e.g., P-1234, boundary metadata, 02-05-2004.TXT]. 

Economics 
 
52. Provide a spreadsheet showing the developments’ assets with its original costs and 

replacement costs.  
 
53. Please provide an estimate of the cost to prepare the license application for the project in 

2004 dollars. 



 
 

54. Please provide a listing of the components that are included in the total operation and 
maintenance (O&M) value provided (i.e. insurance, taxes, A&G expense etc.). Dollar 
amounts for each component are not required. 

55. In order to perform our analysis of the project’s economics, please provide the following 
information (in 2003 dollars): 

 
a. Administrative and Overhead Costs; 
b. Local, Federal, and Other taxes (separately); 
c. Fees to local and federal entities; and 
d. The value of dependable capacity (in $/kW-hr). 

 
56. Provide costs associated with the loss of generation (in MWh) due to changes in the 

developments’ operation (i.e. increase/decrease of flow into bypasses or recreation flow 
releases) and describe how the loss of flow (cfs) from the powerhouse will affect 
production capacity and energy. 

 
57. According to the Draft Application for Surrender of the Dillsboro Hydroelectric Project 

License (P-2602) the estimated cost for Full Dam Removal is $290,000 and the estimated 
cost for the Powerhouse Demolition and Disposal is $200,000 (totaling $490,000).  
However, the Protection, Mitigation, and Enhancement Measure Tables (Table E1.13-1) 
for East Fork (P-2698), West Fork (P-2686), and Nantahala (P-2692) list the cost for 
Dillsboro Dam Removal as $189,833 for construction and $33,500 for planning per 
project.  The total cost for construction and planning for each project is $223,333 
($669,999 for all 3 developments).  Please clarify the total cost and the cost per project 
for the Dillsboro Dam Removal. 

 
Miscellaneous 
 
58. On page E1-24, you generally discuss sediment management at the project reservoirs and 

indicate that future measures for removal of sediment would be developed in consultation 
with the resource agencies, but are very unspecific about various aspects of sediment 
accumulation and removal and what measures would be taken to protect fish, aquatic 
biota, and wildlife in removal and disposal of any sediments.  For staff to determine the 
project effects on aquatic biota and wildlife, please identify:   
 
(a) whether sediment accumulation in the reservoirs or near the intake structure is a 

pressing problem; 
 
(b) the approximate quantity of sediments, in cubic yards, removed from each 

project reservoir, if any, for the last two removal periods; 
 
(c) the estimated quantity of sediment to be removed from reservoir, by area (i.e., the 

open areas of the reservoir or intake area), during the next removal period in the 
future; 

 
(d) whether the sediments are likely to contain contaminants and why or why not, 

and whether they have been tested for contaminants in the past; 
 
(e) the measures that would be used to control sediment and pollutant runoff at any 

selected upland disposal sites; 



 
 

 
(f) measures that would be employed to insure any in-stream disposal of sediments 

would meet state water quality standards; and 
 
(g) the measures that would be taken to protect fish and wildlife resources, including 

any federal or state-listed threatened or endangered species. 
 
59. You have indicated in the license application that an aerial videotape was taken of the 

mainstem of the Nantahala River between the Nantahala powerhouse and the Nantahala 
Outdoor Center.  This videotape was taken on August 28, 2001 as part of the IFIM study 
conducted for the project.  Please provide a copy of this videotape and some general 
information describing any important features shown in the videotape and the direction of 
the flight during the filming (i.e, from powerhouse toward Outdoor Center or vice versa). 

 
60. On page 10 of the Tuckasegee River and Nantahala River Aesthetics Evaluation (January 

2003), you have proposed to remove the three bypasses (Whiteoak Creek, Dicks Creek, 
and Nantahala River) of the Nantahala Project from the project boundary.  Please 
describe the effects of this removal on aquatic and wildlife resources found in these three 
bypassed reaches and your reasoning and justification for this proposal  

 
On page 25 of the same report, you discuss photo documentation of the Nantahala River 
and bypassed reach under various flow scenarios that were part of the Recreational 
Boating and Angling Flow Studies conducted for the river and bypassed reach.  Please 
provide copies of all photographs taken during the study referenced in the table on page 
25.   

 
Staff is also requesting copies of all photos of all IFIM study transect taken at various 
calibration flows as described on page 29 of the Report, Nantahala River Instream Flow 
Study.  These photos will help staff evaluate project effects on aquatic resources of the 
Nantahala River.   
 

61. There are numerous discrepancies in the license application regarding the distance 
between the Nantahala powerhouse outlet canal and the Nantahala Outdoor Center 
(anywhere from 7 to 8.5 miles).  Please provide the correct distance. 
 



 

  North Carolina Wildlife Resources Commission   
Charles R. Fullwood, Executive Director 

  
Mailing Address:  Division of Inland Fisheries  •  1721 Mail Service Center  •  Raleigh, NC  27699-1721 

Telephone:  (919) 733-3633 ext. 281  •  Fax:  (919) 715-7643 

August 18, 2004 

Mr. John Wishon 
Relicensing Project Manager 
Duke Power – Nantahala Area 
301 NP&L Loop Road 
Franklin, NC  28734 

Subject: Required consultation concerning FERC Additional Information Request No. 1 
 Duke Power – Nantahala Area 
 Nantahala Project (P-2692-032) 

Dear Mr. Wishon: 

This correspondence is in response to your July 16, 2004 letter in which you requested our 
comments on selected items listed in the July 12, 2004 Federal Energy Regulatory Commission 
(FERC) Additional Information Request (AIR) for the subject project.  Below we have included 
the text of FERC’s AIR and our responses.  The North Carolina Wildlife Resources Commission 
(NCWRC) is authorized to comment and make recommendations regarding impacts on wildlife 
and fisheries resources in accordance with provisions of the Federal Power Act (16 U.S.C. 791a-
825r) and the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et 
seq.). 

4. You reported in the license application that the daily maximum water temperature in the 
bypassed reach routinely exceeded 20º C (which is the state water quality standard for 
temperature for trout waters).  Please describe what effect, in general, these excursions 
exceeding the state water quality standards for temperature had on fish and aquatic biota 
residing in the bypassed reach.  Please describe any measures you propose to implement 
in the future to insure the project meets state water quality standards for temperature for 
trout waters in the bypassed reach, and include in your response, an evaluation of (a) the 
effects and remedy of your proposed whitewater boating flow releases on meeting state 
water quality standards for temperature, and (b) whether your proposed flow releases 
(whitewater or minimal flows provided to Dicks and Whiteoak Creeks) would support or 
adversely affect NC Wildlife Resources Commission’s (NCWRC) designations of sections 
of the bypassed reach as Hatchery Supported Trout Waters (between the Nantahala dam 
and the confluence with Whiteoak Creek) and Delayed Harvest Trout Waters (for the 
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stream reach between the confluence of Whiteoak Creek and the Nantahala powerhouse 
outlet canal). 

NCWRC Response – We do not specifically know if the high water temperatures had any effect 
on the aquatic biota in the bypassed reach.  We are concerned that some of the effects of high 
flow boating releases, mainly high temperatures, may negatively impact the wild and stocked 
trout in the bypassed reach.  We expect that the additional base flows in the bypassed reach will 
benefit the aquatic biota by providing more habitat and reduced temperature fluctuations. 

5. You reported in the license application that dissolved oxygen (DO) levels in the bypassed 
reach are adversely affected by project operation, and are similar to adverse effects 
occurring on temperature levels in the bypassed reach.  You have only provided data for 
DO levels in the bypassed reach for September 2001 (see Figure E2.9-28) and in that 
figure it showed DO levels dropped below the state water quality standards of an 
instantaneous minimum value of 5.0mg/l on several occasions in September 2001.  Please 
describe the results of these violations of state water quality standards for DO on aquatic 
resources, if any, and the approximate duration of these events, if known. Please describe 
any other violations of state water quality standards, if any, for DO levels in the bypassed 
reach and any observable adverse affects on fish and aquatic resources, if any.   

NCWRC Response – We do not know if the low DO levels had any measurable effect on the 
aquatic biota in the bypassed reach.  We are unaware of any other violations of any water quality 
standards. 

6. Please provide DO readings from the hydrolab recorders deployed at various locations 
in the bypassed reach, a map showing their locations, and the date and duration the 
hydrolabs were deployed at each location.  Please describe how you propose to mitigate 
any adverse affects on fish and aquatic resources as a result of any project-related 
operation that causes a reduction of DO levels in the bypassed reach.  Please also relate 
how any changes in DO levels in the bypassed reach would affect NCWRC’s designation 
of certain sections of the bypassed reach as Hatchery Supported Trout Waters and 
Delayed Harvest Trout Waters.  

NCWRC Response – We expect that the increase base flow regime will not produce any 
significant change in the dissolved oxygen levels in the bypassed reach.  The periodic high flow 
releases for recreational boating are expected to affect the temperature regime, turbidity, and 
velocities in the bypassed reach.  Impacts to dissolved oxygen also may occur due to changes in 
the temperature and suspension of sediments.  The combined effects may result in short term 
impacts to aquatic biota, particularly trout and other coldwater species. 

9. On page E1-13, you state there would be no future reservoir level limitations on 
Whiteoak Creek Pond or Dicks Creek Pond and that no reservoir level monitoring 
devices would be required for these two ponds.  Although these two ponds are very small, 
please describe what effect, if any, the project’s proposed operation would likely have on 
aquatic and wildlife resources that use these two ponds. 
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NCWRC Response – We do not expect normal operations to have any effect on the aquatic and 
wildlife resources of Whiteoak Creek or Dicks Creek reservoirs.  Emergency or planned 
drawdowns of either would result in impacts to resident fish and other aquatic organism in the 
reservoirs, but such effects would be of a short duration.  Of more concern to us are the potential 
effects of sediment releases from a drawdown event on the downstream habitats and biota. 

10. On page E1-20 you describe a one-time funding contribution, in-kind services, or a 
combination of the two, not to exceed $40,000 to support a project by the U.S. Fish and 
Wildlife Service (FWS), NCWRC, and the U.S. Forest Service to restore a native strain of 
brook trout to a selected stream in the vicinity of the East Fork Project No. 2698 as part 
of the settlement for the Nantahala Project.  Similarly, you propose under the same 
settlement and parameters, a $40,000 contribution to the FWS and NCWRC to conduct 
studies to determine the range and distribution of the sicklefin redhorse in the Little 
Tennessee, Hiwassee, and Tuckasegee Rivers.  Further, you have proposed that the 
$40,000 contribution for the sicklefin redhorse study would not be made if the Dillsboro 
Dam is not removed.  Please provide more details about each proposal, including (a) the 
types of specific measures or actions that would likely occur for both activities (the 
reintroduction and the range determination); (b) the streams where any reintroductions 
would likely occur; (c) identification of any other similar efforts for the same species that 
has occurred in the project area or other river basin and its success or failure; and (d) 
whether there would be any follow-up studies to monitor the success or failure of the 
brook trout reintroductions. 

NCWRC Response – Sicklefin Redhorse Program - The details of the program will be worked 
out among the NCWRC, USFWS and DPNA.  To date, the NCWRC has been identifying 
sicklefin redhorse populations.  Funds for the sicklefin redhorse program could be used for 
determining the range of the species, genetic typing of sicklefin redhorse populations in the 
vicinity, captive rearing and stocking.  Specific streams or other locations are not known at this 
time.  Follow-up monitoring will be necessary and will be paid for by the agencies and DPNA 
funds. 

Brook Trout Program - The details of the program will be worked out among the NCWRC, 
USFWS, USFS and DPNA.  It will be based on the WRC Brook Trout Management Plan.  To 
date, the NCWRC has been identifying brook trout populations and genetically typing them.  In 
general, the funds for the brook trout program could be used for various items such as: 
completing the genetic typing of brook trout populations in the vicinity, relocating Southern 
strain brook trout into the East Fork vicinity and follow-up monitoring.  Specific streams or other 
locations are not known at this time.  Follow-up monitoring is part of the Brook Trout 
Management Plan and might be on the scale of a decade to adequately measure the effectiveness 
of reintroductions.  Monitoring would be a joint effort among the agencies and would be paid for 
by the agencies and any remaining DPNA funds from the settlement agreement. 

11. No fish sampling was conducted in Nantahala Lake as part of the relicensing effort.  
Instead, historical fisheries data collected for Nantahala Lake was used in the 
application. On page E3-19 you list several species of fish captured recently by the Fish 
and Wildlife Associates, Inc. (FWA) (2000) for Nantahala Lake. Please provide the raw 
or tabulated source data collected by FWA for this fisheries data to assist the staff in 



Nantahala AIR August 18, 2004 

4 

determining project effects on fishery resources in Nantahala Lake.  Please provide all 
available details on these fish collections, including such things as dates of sampling, 
locations sampled, specific collection methods, and which fish were collected in each 
sample.  Also, please describe the overall general health, abundance, and productivity 
for fish species occurring in Nantahala Lake and how these fish populations compare to 
similar population diversities in reservoirs of similar size and morphometry from the 
area (see Table 1 on page 12 of the Tuckasegee River and Nantahala River Aesthetics 
Evaluation (January 2003) report for a list of similar-sized lakes). 

NCWRC Response – Summaries of past fish samplings are included in our Fish and Wildlife 
Management Plan for the Nantahala River Basin, which was submitted to the FERC on March 8, 
2004 as part of our comments on this project.  Generally, we describe the fish populations in 
Nantahala Reservoir as very limited due to the low nutrient levels.  Nantahala Reservoir is the 
least productive reservoir in this part of the state.  Typical Secchi depths exceed 5 m, and the 
reservoir supports no clupeid forage base whatsoever.  Catch rates in our surveys and those 
reported by anglers are substantially lower at Nantahala than at nearby reservoirs.  However, if 
the term ‘health’ is meant as an indication of water quality or safety of fish for consumption, 
Nantahala Reservoir would probably rate good to excellent compared to other impoundments.  
The low productivity and fish abundance are related to natural characteristics of the reservoir and 
its watershed, and do not indicate an impairment of water quality. 

12. Please identify if the state resource agency has any fishery management goals for 
Nantahala Lake and whether any fish stocking occurs or has occurred (i.e. your response 
should include information on the history of kokanee stocking in the lake and whether 
such stocking was considered a success or failure). If fish stocking does occur, please 
identify the entity stocking the fish, the species, size, and quantity of fish stocked, the 
frequency and duration of stocking efforts by year, and whether the state resource agency 
considers the stocking efforts to be successful for meeting their target goals (also identify 
these target goals if specified by the state). 

NCWRC Response – Most of the information requested is included in our Fish and Wildlife 
Management Plan for the Nantahala River Basin.  We intend to continue to manage the reservoir 
as a multi-species recreational fishery, recognizing the limitations on angler success that result 
from the extremely low productivity of the reservoir.  Species of interest include black bass 
(primarily smallmouth bass, but some largemouth bass), walleye, yellow perch, sunfish 
(including rock bass), and rainbow trout.  The diversity of sport fish species in the reservoir 
exacerbates the effect of oligotrophic conditions and results in very low catch rates for most 
species.   

Currently, no fish species are routinely stocked into Nantahala Reservoir.  The most recent 
stockings were unsuccessful attempt to establish a threadfin shad forage base in the reservoir.  
Three years of spring stockings produced no shad in subsequent fall samples, even though 
stocking rates were equivalent to those used successfully on other reservoirs in the region. 

Kokanee were only stocked from 1960-65 in an attempt to provide forage for piscivorous sport 
fish.  They have since become established, but provide only a limited fishery and are not a target 
management species. 
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14. Since there is a preponderance of clay/weathered rock or fractured rock (a combined 
total of 83 percent) as the main habitat component occurring along the shoreline of 
Nantahala Lake, and lake drawdowns are large, please describe what consideration, if 
any, was given to enhancing fish habitat in shoreline areas by placing and securing large 
woody debris (i.e., trees, brush piles, etc.) along the shoreline or selecting sites for 
placement of sand and gravel to enhance centrarchid spawning.  These types of habitat 
improvement measures provide substrate for primary productivity, nursery habitat and 
cover for juvenile fish and cover for adult fish. For example, the tree and brush pile 
methodology has been successfully employed at the Tapoco Project No. 2169, located on 
the Little Tennessee and Cheoah Rivers in Graham and Swain Counties, North Carolina 
and Blount and Monroe Counties, Tennessee.  Please describe what such a modest fish 
habitat enhancement program would cost and what you envision the benefits would be to 
current fish populations, if any, in Nantahala Lake in comparison to the cost of such 
efforts, and whether the state fishery resource agencies or other entities would support or 
participate in such efforts.  We note that the similar Tapoco Project fish habitat 
enhancement effort enjoys reduced costs because of the participation of numerous 
parties. 

NCWRC Response – Please refer to the NCWRC Fish and Wildlife Management Plan for the 
Nantahala River Basin.  The NCWRC has worked with Duke Power and USFS to install 
Christmas trees and large woody debris habitat.  We continue to support such efforts even though 
the Settlement Agreement does not specifically call for such a program. 

15. On page E3-46 you describe the effects of reservoir fluctuations, which can be as much 
as 26 feet in one year, within Nantahala Lake as follows:  “since the reservoir level 
targets and operating guidelines for Nantahala Lake provide for rising reservoir levels 
from early spring through early summer, the risk of reservoir level decreases during the 
spring/early summer spawning season are minimal.”  In conjunction with the fishery 
data presented in the application for Lake, staff is unable to determine the current and 
future effects of reservoir operations on the fishery resources of Nantahala Lake.  The 
on-going and potential adverse effects of project operational changes in lake levels on 
aquatic resources is not adequately described in the license application.  Please describe 
what effects the current operating scenario, and proposed operating scenario for 
reservoir drawdowns, including for maintenance, have on fish and aquatic biota in 
littoral habitats with particular reference to fish spawning (including those species that 
spawn in periods other than in the spring).  Your response should include considerations 
and discussion of such things as the presence of juvenile fish rearing habitats, abundance 
of submerged aquatic vegetation (SAV), the types of species dependent on SAV, the 
abundance of macroinvertebrate habitat, and the overall structure of the fish populations 
in Nantahala Lake. 

NCWRC Response – We believe that current lake level regimes, including seasonal drawdowns 
and daily fluctuations, negatively impact spawning conditions for centrarchids and walleye.  The 
current regime also limits rearing habitat during the fall, leading to reduced overwinter survival.  
Aquatic plants and macroinvertebrate habitats are severely limited by the drawdowns and cannot 
annually recover to be of maximum benefit to the aquatic ecosystem. 
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The proposed operating regime is expected to improve conditions for lake and river spawners 
during the spring.  The impacts of the winter drawdown on macroinvertebrate habitat, fish 
rearing habitat and aquatic vegetation will not be completely eliminated, but are also expected to 
improve slightly. 

16. On page E3-97, you say the 9.3-mile-long bypassed reach contains cool- and warmwater 
fish communities with some scattered habitat that appears adequate to support mussels.  
You also characterize the bypassed reach as having a relatively higher gradient than the 
reach below the powerhouse and having several waterfalls and steep cascades.  Please 
describe the fish communities and general fish habitat in the bypassed reach by stream 
reach (as delineated in question 21(a)[description of bypassed reach]). You have also 
identified that the bypassed reach is managed as a trout fishery and designated as 
Hatchery Supported Trout Waters and as Delayed Harvest Trout Waters.  Please identify 
the numbers, sizes, and types of species of fish stocked in the bypassed reach, the 
frequency of stocking, and the entity doing the stocking.  Please characterize the quality 
of the sport fishery established in the bypassed reach and whether the stocking results 
meet the objectives of the stocking entity. Also, please describe whether any state or 
federal fishery resource agency has indicated any preference in fishery management 
objectives for project-affected stream reaches in the bypassed reach over recreational 
boating activities for those same stream reaches, if any, that are proposed to receive 
seasonal flow releases for recreational boating. 

NCWRC Response – Most of the information requested is included in our Fish and Wildlife 
Management Plan for the Nantahala River Basin.  Catchable trout (generally greater than 10 
inches) are stocked in the Nantahala bypass between Dicks Creek and the powerhouse outlet 
canal.  Catchable trout are also stocked in the Nantahala River regulated reach below the 
powerhouse.  Both the bypass and regulated reach, however, also contain populations of wild 
trout.  The stocked reaches provide extremely popular fisheries.  Our management goal is to 
protect and enhance the natural resources and recreational fisheries of the bypassed reach.  In a 
mutually exclusive situation, our preference is for fish and wildlife over recreational boating. 

We are concerned that some of the effects of high flow releases, mainly high temperatures, may 
negatively impact the wild and stocked trout in the bypassed reach.  Even so, in accordance with 
the Settlement Agreement, we support limited recreational flows for boating in the Nantahala 
bypassed reach with the provision that conditions be monitored for several years to assess the 
effects.  

17. You have indicated in the license application that the water intake for the project has 
steel trashracks and is located west of the Nantahala dam.  However you have not 
provided any drawings of trashracks or other information about the water intakes or any 
analysis of potential effects of the project on turbine entrainment and mortality of fishery 
resources.  To assist staff in determining potential turbine entrainment and mortality of 
fishery resources caused by the project, please provide the following to help staff 
complete their evaluation of this issue: 

(a) a description of the existing trashracks which include map/drawings that show (1) the 
dimensions of the trashracks; (2) the clear bar spacing between the trashrack bars; (3) 
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the angle of the trashracks in relation to water flowing into the intake; and (4) the depth 
of the intake in relation to typical seasonal water surface elevations; 

(b) an estimate of water velocities directly upstream of the water intake at the project 
when it is operating at full capacity; 

(c)  an estimate of the effects of any turbine entrainment and mortality caused by the 
project on various fish populations currently residing in the reservoir.  We are not 
requiring you to conduct an in-the-field entrainment and turbine mortality study at this 
time, rather we are suggesting you conduct a literature review approach that uses 
entrainment and mortality study results from other hydropower projects with fish 
communities similar to those found at the Nantahala Project, and evaluate this 
information in consideration with the project’s specific generating equipment (i.e., 
turbine design, runner speeds, etc.), and any other unique project design features; and 

(d) a description of any measures you could implement, install, or modify at the project to 
reduce or eliminate fish entrainment and mortality, if it is determined that proposed 
operations of the project would significantly adversely affect fish populations in the 
project-affected waters and include: (1) an estimate of the effectiveness of any measure(s) 
you evaluate; (2) the costs associated with implementing any measure(s) you evaluate; 
and (3) provide comments of the state and federal resource agencies on items (a) through 
(d) above. 

NCWRC Response – No comment. 

18. You have provided standing crop estimates for various fish species for the Nantahala 
River bypassed reach, the mainstem of the Nantahala River below the project 
powerhouse, for Nantahala Lake, and for Dicks Creek.  Staff needs to know how your 
findings compare with other similar water bodies to help determine project effects on 
fishery resources.  Please describe how the standing crop estimates you found for these 
water bodies compares to similar-sized water bodies that are part of other Duke Projects, 
or with general guidelines or parameters for standing crop estimates for similar species 
and water bodies that are used by the NCWRC, NC Department of Environment and 
Natural Resources, or other similar resource agencies or entities. 

NCWRC Response – See our responses to items #11 and #12 regarding low productivity of the 
Nantahala Reservoir system.  We regard the concept of standing crop estimates as antiquated for 
reservoirs because virtually any sampling method is going to be biased by the selection of 
sample sites and associated gear limitations.  We typically index abundance by estimating catch-
per-effort in some sort of controlled framework such as fixed shoreline electrofishing sites, 
angler catch rates, or gill net nights.  As far as comparisons to other reservoirs, Nantahala 
Reservoir supports fewer fish and fewer pounds of fish per acre than other reservoirs in this part 
of the state, due to its high elevation, short growing season, relatively pure water, forested 
watershed, and poor underlying soils. 

20. Seasonal whitewater recreational boating flow releases are proposed for the mainstem of 
the Nantahala River below the powerhouse and in the Nantahala River bypassed reach 
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below the Nantahala dam.  Please describe the potential effects of these proposed 
recreational boating flows on aquatic biota and wildlife using these project-affected 
waters and any measures proposed to minimize any adverse effects on these biological 
resources.  You have proposed to monitor and identify any significant adverse impacts on 
fishery resources caused by these recreational boating flow releases during the first two 
years of these recreational flow releases.   Staff needs an estimate of the current effects of 
project peaking operations on aquatic resources and wildlife resources in project-
affected waters of the Nantahala River, including the bypassed reach.  Furthermore, staff 
cannot wait until after a license is issued to determine what the effects the proposed 
project operation, including whitewater boating flow releases, would have on aquatic 
and wildlife resources in the project-affected area.  Staff needs your best estimate of 
project effects, (as proposed using the operational scenario described for the project in 
the license application and as modified by the settlement agreement), on aquatic and 
wildlife resources in the project-affected area and your specific measures to reduce these 
project impacts.  Staff needs this analysis to prepare its NEPA document to present to the 
public and to the Commission to ultimately determine whether the project should be 
licensed or not and to include the appropriate terms and conditions to protect and 
enhance aquatic resources and wildlife resources affected by the continued operation of 
the project. 

NCWRC Response – Although the high flow releases will be less than bankfull events, they are 
expected to affect the temperature regime, turbidity, and velocities in the bypassed reach.  
Impacts to dissolved oxygen also may occur due to changes in the temperature and suspension of 
sediments.  The primary effect we are concerned with is the displacement of stocked hatchery 
trout by recreational boating flows.  We plan to monitor the movements of stocked trout using a 
telemetry study.  We would plan to mitigate for any documented project affects by altering the 
schedule of the boating flows or adjusting the schedule for stocking fish. 

21. Staff is unable to determine the effects of project operation on fish, aquatic resources and 
wildlife in the 9.3-mile-long bypassed reach.  The license application provides a 
piecemeal picture of what the bypassed reach looks like, what flows are present year-
round throughout the bypassed reach, and what habitat exists for fishery and aquatic 
resources. Your fish sampling efforts conducted in the 9.3-mile-long bypassed section of 
the Nantahala River excluded any sampling in the immediate area below the Nantahala 
dam and in the lowermost five mile section of the bypassed reach above the powerhouse.  
Please describe whether you expect the fish species, fish populations, and fish standing 
crop in these two reaches to be any different from those identified in the other sections of 
the bypassed reach that were sampled for fish, and if so, why.  Please explain if the fish 
collection made at site AD-2 near Rowland Branch represents fish species likely to be 
found between the Nantahala Dam and Rowland Branch? 

NCWRC Response – The fish community and population levels in the lowermost part of the 
bypassed reach are similar to those found in the reach between Dicks Creek and Whiteoak Creek.  
Based on data collected in the 1980s, the reach above Dicks Creek supports a very different 
species assemblage from the rest of the bypassed reach.  The uppermost reach includes sunfish 
and other species typical of a reservoir or warmwater stream. 
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25. Please describe what effects, if any, the project’s operational proposals would have on 
aquatic resources and wildlife in Dicks and Whiteoak Creeks from the transfer of water 
from one creek to the other (Dicks Creek would get 16 cfs more water and Whiteoak 
Creek would lose 16 cfs.) or from the discontinued use of the stream diversions. 

NCWRC Response – Whiteoak Creek will not lose 16 cfs.  Both reaches will experience a net 
increase in stream flows.  The water is effectively coming from existing power generation.  We 
expect that the additional base flows in both reaches will benefit the aquatic biota by providing 
more habitat and reduced temperature fluctuations. 

33. On page E5-42 you describe your reasons why the 2.6-mile-long stream reach between 
the Nantahala dam and Dicks Creek were not included in the Nantahala River Angling 
Flow Study.  This section of the bypassed stream reach is likely to exhibit the greatest 
impacts from current and proposed project operations.  We have asked for a description 
of this stream reach in item 21, however, please provide an estimate of recreational 
angler use of this 2.6-mile-long section of the bypassed reach, and what, if any, angler 
use would be under the new proposed operating regime. 

NCWRC Response – Current angler use in this section is virtually zero due to the very dense 
vegetation (mostly alders) in the stream channel.  Under the proposed operating regime this 
would remain the case since baseflows would not be provided and the infrequent high flow 
events would not be sufficient to allow a fishery to develop. 

35. Please confirm that future proposed Protection, Mitigation and Enhancement (PM&E) 
measures will be in concert with the master plans of the respective counties.  Please 
provide a discussion of buffer zones or their associated costs as required under Section 
4.51(f)(6)(iv). 

NCWRC Response – The NCWRC supports the use of buffer zones around all impoundments 
for the purpose of ensuring public access to project lands and waters and protecting the 
recreational and aesthetic values of the impoundments and their shorelines. 

58. On page E1-24, you generally discuss sediment management at the project reservoirs 
and indicate that future measures for removal of sediment would be developed in 
consultation with the resource agencies, but are very unspecific about various aspects of 
sediment accumulation and removal and what measures would be taken to protect fish, 
aquatic biota, and wildlife in removal and disposal of any sediments.  For staff to 
determine the project effects on aquatic biota and wildlife, please identify:   

(a) whether sediment accumulation in the reservoirs or near the intake structure is a 
pressing problem; 

NCWRC Response – Historically, there have been sediment accumulation and release problems 
at the Whiteoak development.  Rapid releases of water and sediment from the Whiteoak dam 
have impacted aquatic habitat in Whiteoak Creek below the dam and in the Nantahala bypass 
below Whiteoak Creek.  The Settlement Agreement provides for a multiparty group, consisting 
of Duke Power and resource agencies, to develop a sediment management plan for the Nantahala 
project, among others. 
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(g) the measures that would be taken to protect fish and wildlife resources, including 
any federal or state-listed threatened or endangered species. 

NCWRC Response – The sediment management plan will describe the necessary protection 
measures.  If FERC requires dredging or other actions the NCWRC would request to be 
consulted at that time. 

60. On page 10 of the Tuckasegee River and Nantahala River Aesthetics Evaluation (January 
2003), you have proposed to remove the three bypasses (Whiteoak Creek, Dicks Creek, 
and Nantahala River) of the Nantahala Project from the project boundary.  Please 
describe the effects of this removal on aquatic and wildlife resources found in these three 
bypassed reaches and your reasoning and justification for this proposal.  

NCWRC Response – We understand that DPNA has withdrawn their request to modify the 
project boundaries.  We do not support reducing the project lands and waters, including the 
bypassed reaches and lands around the reservoirs. 

If you have any questions concerning these comments, please contact me at 828-652-4360, 
goudrecj@wnclink.com or 645 Fish Hatchery Road, Marion, NC  28752-8254. 

Sincerely, 

Christopher Goudreau 
Hydropower Relicensing Coordinator 
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ATTACHMENT F 

 
HYDROLAB DISSOLVED OXYGEN LEVEL DATA 
ASSOCIATED WITH THE BYPASSED REACHES 

 



Date and 
Time 

Dissolved Oxygen 
Concentration 

(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/23/2001 
15:00 

6.12 8.63 8.75 9.59 10.61 66.5 92.8 94.7 96.3 108.6 

9/23/2001 
15:05 

6.12 8.56 8.65 9.49 10.29 66.5 92.1 93.6 95.4 104.9 

9/23/2001 
15:10 

6.07 8.53 8.57 9.5 10.13 66 91.8 92.8 95.6 104.2 

9/23/2001 
15:15 

6.06 8.51 8.59 9.4 10.03 65.8 91.7 92.9 94.4 103.3 

9/23/2001 
15:20 

6.04 8.51 8.53 9.44 10.1 65.7 91.7 92.2 94.9 104 

9/23/2001 
15:25 

6.02 8.49 8.51 9.44 10.15 65.4 91.6 92 94.9 104.7 

9/23/2001 
15:30 

5.97 8.41 8.49 9.36 9.98 64.9 90.8 91.8 94.1 103 

9/23/2001 
15:35 

5.96 8.44 8.52 9.38 9.98 64.7 91.1 92.2 94.3 102.9 

9/23/2001 
15:40 

5.98 8.44 8.53 9.36 10.03 65 91.2 92.2 94.1 103.5 

9/23/2001 
15:45 

5.97 8.4 8.53 9.33 9.96 65 90.8 92.2 93.9 102.8 

9/23/2001 
15:50 

5.98 8.37 8.45 9.37 9.96 65.1 90.5 91.4 94.2 102.6 

9/23/2001 
15:55 

5.98 8.34 8.43 9.3 10 65.1 90.2 91.1 93.5 103 

9/23/2001 
16:00 

5.95 8.34 8.5 9.3 10.04 64.8 90.2 91.8 93.4 103.7 

9/23/2001 
16:05 

5.98 8.35 8.44 9.27 9.94 65 90.3 91.1 93.2 102.8 

9/23/2001 
16:10 

5.95 8.3 8.45 9.37 10 64.7 89.7 91.1 94.2 103.1 

9/23/2001 
16:15 

6 8.35 8.45 9.25 9.86 65.3 90.3 91 93.1 101.9 

9/23/2001 
16:20 

6.04 8.32 8.46 9.29 9.91 65.7 90.1 91 93.4 102.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/23/2001 
16:25 

6 8.31 8.49 9.28 10 65.3 90 91.3 93.4 103.5 

9/23/2001 
16:30 

6.03 8.32 8.45 9.35 9.93 65.6 90.2 90.8 94 102.9 

9/23/2001 
16:35 

6.01 8.27 8.5 9.29 10.01 65.4 89.6 91.2 93.4 103.7 

9/23/2001 
16:40 

6.02 8.26 8.52 9.31 9.95 65.5 89.6 91.3 93.7 102.2 

9/23/2001 
16:45 

6.01 8.27 8.48 9.32 9.9 65.5 89.7 90.8 93.8 102.6 

9/23/2001 
16:50 

6.03 8.22 8.51 9.3 9.95 65.6 89.2 91.1 93.7 103.1 

9/23/2001 
16:55 

6.06 8.26 8.48 9.25 9.9 65.9 89.7 90.7 93.1 102.7 

9/23/2001 
17:00 

6.03 8.22 8.51 9.29 9.9 65.6 89.3 90.9 93.5 102.7 

9/23/2001 
17:05 

6.02 8.2 8.43 9.27 9.96 65.6 89.1 90 93.4 103.3 

9/23/2001 
17:10 

6.01 8.21 8.42 9.23 9.83 65.5 89.1 89.9 93 102 

9/23/2001 
17:15 

5.98 8.22 8.45 9.27 9.85 65.1 89.3 90.2 93.3 102 

9/23/2001 
17:20 

5.97 8.22 8.5 9.24 9.86 65 89.3 90.6 93.1 102.4 

9/23/2001 
17:25 

6.01 8.2 8.5 9.24 9.93 65.5 89.1 90.6 93.1 103.4 

9/23/2001 
17:30 

6.04 8.22 8.45 9.24 9.89 65.8 89.4 90 93.1 102.7 

9/23/2001 
17:35 

6.01 8.23 8.42 9.25 9.94 65.4 89.5 89.6 93.2 103.1 

9/23/2001 
17:40 

5.92 8.22 8.42 9.24 9.92 64.4 89.5 89.7 93.1 103 

9/23/2001 
17:45 

5.94 8.16 8.4 9.18 9.85 64.7 88.7 89.4 92.4 102.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/23/2001 
17:50 

5.95 8.16 8.44 9.18 9.86 64.7 88.8 89.8 92.5 102.4 

9/23/2001 
17:55 

5.94 8.16 8.42 9.14 9.78 64.6 88.8 89.6 92.1 101.6 

9/23/2001 
18:00 

5.93 8.15 8.41 9.16 9.86 64.6 88.8 89.4 92.3 102.5 

9/23/2001 
18:05 

5.89 8.14 8.43 9.23 9.83 64.1 88.7 89.6 93 102.2 

9/23/2001 
18:10 

5.82 8.11 8.41 9.23 9.85 63.4 88.4 89.4 93 102.5 

9/23/2001 
18:15 

5.9 8.11 8.39 9.22 9.79 64.2 88.3 89.1 92.9 101.8 

9/23/2001 
18:20 

5.77 8.12 8.48 9.24 9.96 62.9 88.5 90.1 93.1 103.6 

9/23/2001 
18:25 

5.83 8.11 8.43 9.14 9.83 63.5 88.3 89.5 92.2 101.9 

9/23/2001 
18:30 

5.82 8.13 8.39 9.21 9.75 63.4 88.6 89.1 92.8 101.5 

9/23/2001 
18:35 

5.79 8.09 8.46 9.21 9.8 63 88.1 89.8 92.9 102 

9/23/2001 
18:40 

5.8 8.07 8.41 9.14 9.83 63.2 87.9 89.3 92.2 102.3 

9/23/2001 
18:45 

5.84 8.14 8.37 9.24 9.77 63.6 88.7 88.9 93.1 101.8 

9/23/2001 
18:50 

5.81 8.08 8.4 9.25 9.78 63.3 88.1 89.2 93.2 101.9 

9/23/2001 
18:55 

5.9 8.05 8.36 9.16 9.75 64.2 87.7 88.8 92.3 101.5 

9/23/2001 
19:00 

5.82 8.11 8.39 9.23 9.83 63.4 88.3 89.1 93 102.4 

9/23/2001 
19:05 

5.84 8.04 8.36 9.16 9.8 63.6 87.6 88.9 92.3 101.8 

9/23/2001 
19:10 

5.87 8.01 8.4 9.13 9.78 63.9 87.2 89.3 92 101.4 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/23/2001 
19:15 

5.83 8.06 8.36 9.18 9.82 63.5 87.8 88.9 92.6 102.3 

9/23/2001 
19:20 

5.8 8.03 8.38 9.17 9.81 63.2 87.5 89.2 92.4 102 

9/23/2001 
19:25 

5.72 8.01 8.35 9.15 9.77 62.2 87.2 88.8 92.3 101.8 

9/23/2001 
19:30 

5.77 8.02 8.28 9.2 9.8 62.9 87.3 88.1 92.7 102 

9/23/2001 
19:35 

5.8 8.06 8.34 9.18 9.76 63.1 87.7 88.8 92.5 101.7 

9/23/2001 
19:40 

5.74 7.98 8.33 9.21 9.72 62.5 86.9 88.6 92.8 101.3 

9/23/2001 
19:45 

5.8 8.05 8.32 9.18 9.82 63.2 87.6 88.5 92.6 102.3 

9/23/2001 
19:50 

5.82 8.06 8.21 9.19 9.87 63.4 87.6 87.3 92.7 103 

9/23/2001 
19:55 

5.84 8.04 8.3 9.2 9.89 63.6 87.4 88.3 92.8 102.1 

9/23/2001 
20:00 

5.86 8.01 8.3 9.14 9.76 63.8 87 88.3 92.1 101.6 

9/23/2001 
20:05 

5.84 8 8.22 9.13 9.82 63.6 86.9 87.4 92.1 102.2 

9/23/2001 
20:10 

5.85 8.01 8.24 9.18 9.84 63.8 87 87.6 92.5 102.7 

9/23/2001 
20:15 

5.79 8.07 8.27 9.18 9.81 63.1 87.6 88 92.6 102.1 

9/23/2001 
20:20 

5.78 8.06 8.21 9.14 9.84 62.9 87.4 87.2 92.1 102.4 

9/23/2001 
20:25 

5.81 8.06 8.27 9.19 9.84 63.3 87.4 87.9 92.7 102.4 

9/23/2001 
20:30 

5.8 8.06 8.27 9.15 9.72 63.2 87.4 87.9 92.2 101.2 

9/23/2001 
20:35 

5.76 8.09 8.25 9.17 9.82 62.7 87.6 87.6 92.5 102.2 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/23/2001 
20:45 

5.78 8.04 8.28 9.18 9.91 63 87 87.9 92.6 102.7 

9/23/2001 
20:50 

5.81 8.1 8.28 9.17 9.8 63.4 87.6 87.9 92.5 101.9 

9/23/2001 
20:55 

5.75 8.05 8.25 9.17 9.91 62.7 87 87.6 92.5 103 

9/23/2001 
21:00 

5.69 8.06 8.28 9.17 9.77 62 87 87.8 92.5 101.6 

9/23/2001 
21:05 

5.74 8.04 8.29 9.21 9.82 62.5 86.8 87.9 92.9 102.1 

9/23/2001 
21:10 

5.71 8.07 8.23 9.21 9.73 62.3 87.1 87.3 92.8 101.2 

9/23/2001 
21:15 

5.77 8.11 8.27 9.07 9.76 62.8 87.5 87.8 91.4 101.4 

9/23/2001 
21:20 

5.71 8.11 8.3 9.09 9.86 62.3 87.5 88.1 91.6 102.2 

9/23/2001 
21:25 

5.71 8.09 8.3 9.1 9.7 62.2 87.2 88.1 91.7 100.8 

9/23/2001 
21:30 

5.69 8.07 8.32 9.09 9.75 62 86.9 88.2 91.6 101.3 

9/23/2001 
21:35 

5.72 8.1 8.24 9.13 9.89 62.3 87.2 87.4 92 102.7 

9/23/2001 
21:40 

5.7 8.12 8.25 9.12 9.9 62.1 87.4 87.5 91.9 102.6 

9/23/2001 
21:45 

5.69 8.09 8.28 9.12 9.86 62 87 87.8 91.9 102.3 

9/23/2001 
21:50 

5.67 8.06 8.31 9.12 9.85 61.8 86.7 88.1 91.9 102.2 

9/23/2001 
21:55 

5.67 8.13 8.24 9.11 9.83 61.7 87.3 87.4 91.8 102.3 

9/23/2001 
22:00 

5.68 8.13 8.27 9.08 9.82 61.9 87.3 87.6 91.5 101.9 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/23/2001 
22:05 

5.69 8.08 8.27 9.08 9.79 62 86.7 87.7 91.5 101.1 

9/23/2001 
22:10 

5.78 8.13 8.26 9.07 9.84 63 87.2 87.5 91.4 102.1 

9/23/2001 
22:15 

5.68 8.16 8.28 9.12 9.88 61.8 87.6 87.7 91.9 102.2 

9/23/2001 
22:20 

5.69 8.14 8.3 9.15 9.79 62 87.3 87.9 92.2 101.5 

9/23/2001 
22:25 

5.68 8.15 8.27 9.15 9.8 61.8 87.3 87.6 92.1 101.6 

9/23/2001 
22:30 

5.69 8.17 8.29 9.09 9.92 62 87.3 87.8 91.6 103.2 

9/23/2001 
22:35 

5.42 8.19 8.32 9.15 9.84 59 87.7 88.2 92.2 102 

9/23/2001 
22:40 

5.49 8.2 8.33 9.3 9.83 59.8 87.8 88.2 93.8 101.8 

9/23/2001 
22:45 

5.51 8.2 8.3 9.26 9.86 60 87.7 87.9 93.5 101.9 

9/23/2001 
22:50 

5.3 8.17 8.33 9.16 9.9 57.7 87.3 88.2 92.4 103.2 

9/23/2001 
22:55 

5.18 8.2 8.32 9.16 9.92 56.3 87.6 88.1 92.4 102.7 

9/23/2001 
23:00 

5.35 8.16 8.32 9.15 9.83 58.3 87.2 88.1 92.3 101.5 

9/23/2001 
23:05 

5.39 8.13 8.3 9.16 9.89 58.7 86.8 87.9 92.3 102 

9/23/2001 
23:10 

5.47 8.21 8.29 9.21 9.95 59.5 87.6 87.8 92.9 102.1 

9/23/2001 
23:15 

5.54 8.17 8.32 9.19 9.96 60.2 87.2 88.1 92.6 103 

9/23/2001 
23:20 

5.39 8.18 8.27 9.1 10.02 58.8 87.3 87.6 91.8 102.6 

9/23/2001 
23:25 

5.5 8.21 8.34 9.14 9.9 59.9 87.6 88.3 92.2 102.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/23/2001 
23:30 

5.19 8.21 8.3 9.15 9.9 56.6 87.5 87.9 92.3 102.4 

9/23/2001 
23:35 

5.09 8.21 8.28 9.21 9.87 55.4 87.5 87.6 92.9 101.5 

9/23/2001 
23:40 

4.99 8.18 8.33 9.16 10.05 54.4 87.2 88.2 92.4 103.9 

9/23/2001 
23:45 

5.04 8.21 8.3 9.15 9.96 54.9 87.5 87.9 92.3 103 

9/23/2001 
23:50 

5.01 8.18 8.29 9.16 9.94 54.5 87.1 87.7 92.3 102.8 

9/23/2001 
23:55 

4.9 8.17 8.33 9.21 9.98 53.3 87 88.2 93 103.1 

9/24/2001 
0:00 

4.85 8.21 8.3 9.14 10.01 52.8 87.4 87.8 92.2 102.8 

9/24/2001 
0:05 

5.04 8.2 8.28 9.17 9.99 54.8 87.3 87.7 92.5 103.2 

9/24/2001 
0:10 

5.11 8.16 8.29 9.16 10.07 55.6 86.9 87.7 92.4 104.1 

9/24/2001 
0:15 

5.17 8.19 8.28 9.21 9.98 56.3 87.1 87.6 93 103 

9/24/2001 
0:20 

5.15 8.25 8.28 9.14 10.06 56 87.7 87.6 92.3 103.9 

9/24/2001 
0:25 

5.17 8.23 8.28 9.2 10.05 56.3 87.6 87.6 92.9 103.7 

9/24/2001 
0:30 

5.21 8.21 8.27 9.25 10.14 56.7 87.3 87.5 93.3 104.6 

9/24/2001 
0:35 

5.2 8.19 8.26 9.19 10.09 56.5 87.1 87.4 92.8 104.1 

9/24/2001 
0:40 

5.36 8.21 8.27 9.09 10.08 58.3 87.3 87.5 91.8 104 

9/24/2001 
0:45 

5.31 8.2 8.35 9.12 10.12 57.7 87.2 88.3 92 104.3 

9/24/2001 
0:50 

5.42 8.2 8.31 9.13 10.1 59 87.2 87.9 92.2 104.2 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
0:55 

5.4 8.24 8.32 9.17 10.09 58.7 87.6 88 92.6 104 

9/24/2001 
1:00 

5.34 8.26 8.28 9.12 9.94 58.1 87.7 87.6 92.1 102.6 

9/24/2001 
1:05 

5.42 8.24 8.29 9.09 10.12 59 87.5 87.6 91.8 104.3 

9/24/2001 
1:10 

5.39 8.2 8.27 9.15 10.09 58.7 87.1 87.5 92.4 104 

9/24/2001 
1:15 

5.34 8.22 8.32 9.11 10.15 58.1 87.3 88 91.9 104.6 

9/24/2001 
1:20 

5.34 8.24 8.3 9.13 10.11 58.1 87.5 87.8 92.2 104.2 

9/24/2001 
1:25 

5.32 8.24 8.31 9.1 10.15 57.9 87.5 87.9 91.9 104.3 

9/24/2001 
1:30 

5.26 8.25 8.3 9.17 10.16 57.2 87.5 87.8 92.5 104.7 

9/24/2001 
1:35 

5.26 8.25 8.35 9.19 10.14 57.2 87.6 88.3 92.8 104.5 

9/24/2001 
1:40 

5.29 8.27 8.36 9.19 10.17 57.5 87.7 88.4 92.8 104.7 

9/24/2001 
1:45 

5.03 8.29 8.32 9.18 10.15 54.7 88 88 92.7 104.5 

9/24/2001 
1:50 

4.92 8.27 8.33 9.13 10.16 53.5 87.8 88.1 92.2 104.6 

9/24/2001 
1:55 

5 8.32 8.29 9.17 10.2 54.4 88.2 87.8 92.6 105.1 

9/24/2001 
2:00 

5.01 8.24 8.34 9.16 10.15 54.5 87.4 88.3 92.5 104.6 

9/24/2001 
2:05 

4.99 8.28 8.28 9.11 10.13 54.3 87.8 87.6 92 104.3 

9/24/2001 
2:10 

5 8.26 8.36 9.09 10.14 54.4 87.6 88.4 91.8 104.2 

9/24/2001 
2:15 

4.94 8.25 8.29 9.15 10.16 53.7 87.5 87.7 92.4 104.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
2:20 

4.88 8.29 8.29 9.13 10.22 53.1 87.9 87.7 92.3 105.1 

9/24/2001 
2:25 

4.78 8.25 8.29 9.12 10.1 51.9 87.5 87.7 92.2 103.9 

9/24/2001 
2:30 

4.76 8.2 8.36 9.08 10.1 51.7 86.9 88.4 91.7 104 

9/24/2001 
2:35 

4.91 8.29 8.32 9.14 10.1 53.4 87.9 88 92.4 103.6 

9/24/2001 
2:40 

4.96 8.27 8.37 9.15 10.15 53.9 87.7 88.6 92.5 104.4 

9/24/2001 
2:45 

4.86 8.23 8.32 9.11 10.19 52.8 87.3 88 92 104.4 

9/24/2001 
2:50 

4.75 8.29 8.35 9.09 10.12 51.6 87.9 88.4 91.9 104.2 

9/24/2001 
2:55 

5.02 8.22 8.37 9.07 10.13 54.6 87.1 88.5 91.7 104.1 

9/24/2001 
3:00 

5.06 8.21 8.33 9.14 10.12 54.9 87.1 88.1 92.4 103.4 

9/24/2001 
3:05 

5.1 8.2 8.41 9.04 10.18 55.4 87.2 88.9 91.4 104.2 

9/24/2001 
3:10 

5.15 8.2 8.33 9.06 10.18 55.9 86.9 88.1 91.6 104.5 

9/24/2001 
3:15 

5.2 8.17 8.32 9.06 10.09 56.4 86.6 88 91.5 103.6 

9/24/2001 
3:20 

5.27 8.21 8.32 9.09 10.15 57.2 86.9 88 91.9 104.2 

9/24/2001 
3:25 

5.35 8.21 8.33 9.05 10.15 58 87 88 91.5 104.3 

9/24/2001 
3:30 

5.4 8.21 8.33 9.05 10.12 58.5 86.9 88 91.5 104.1 

9/24/2001 
3:35 

5.47 8.19 8.4 9.11 10.13 59.2 86.7 88.8 92 103.9 

9/24/2001 
3:40 

5.48 8.19 8.4 9.16 10.2 59.4 86.7 88.8 92.6 104.5 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
3:45 

5.52 8.22 8.37 9.08 10.17 59.8 87.1 88.5 91.8 104.3 

9/24/2001 
3:50 

5.54 8.23 8.32 9.08 10.12 60 87.1 87.9 91.8 103.8 

9/24/2001 
3:55 

5.54 8.21 8.37 9.15 10.17 59.9 86.9 88.4 92.5 104.2 

9/24/2001 
4:00 

5.51 8.26 8.4 9.14 10.18 59.7 87.5 88.7 92.4 103.9 

9/24/2001 
4:05 

5.57 8.24 8.41 9.05 10.13 60.2 87.2 88.9 91.5 103.6 

9/24/2001 
4:10 

5.6 8.21 8.32 9.12 10.15 60.6 86.9 87.9 92.2 104 

9/24/2001 
4:15 

5.62 8.26 8.4 9.14 10.19 60.8 87.4 88.7 92.4 104.3 

9/24/2001 
4:20 

5.63 8.22 8.4 9.05 10.14 60.9 87 88.7 91.4 103.8 

9/24/2001 
4:25 

5.61 8.24 8.36 9.07 10.2 60.7 87.2 88.2 91.7 104.4 

9/24/2001 
4:30 

5.61 8.23 8.35 9.11 10.17 60.6 87.4 88.2 92.1 104 

9/24/2001 
4:35 

5.59 8.26 8.36 9.15 10.17 60.4 87.4 88.3 92.5 103.3 

9/24/2001 
4:40 

5.61 8.28 8.37 9.16 10.19 60.7 87.6 88.3 92.6 103.9 

9/24/2001 
4:45 

5.61 8.23 8.36 9.15 10.17 60.6 87.1 88.2 92.5 104 

9/24/2001 
4:50 

5.61 8.25 8.38 9.13 10.18 60.6 87.3 88.4 92.3 104 

9/24/2001 
4:55 

5.62 8.24 8.37 9.08 10.17 60.7 87.2 88.3 91.8 104 

9/24/2001 
5:00 

5.64 8.22 8.43 9.1 10.2 61 87 88.9 92 103 

9/24/2001 
5:05 

5.63 8.24 8.39 9.09 10.23 60.9 87.1 88.5 91.8 104.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
5:10 

5.64 8.25 8.43 9.11 10.21 61 87.3 88.8 92.1 103.9 

9/24/2001 
5:15 

5.68 8.26 8.4 9.06 10.26 61.4 87.4 88.5 91.5 104 

9/24/2001 
5:20 

5.65 8.24 8.35 9.06 10.19 61 87.1 88 91.6 104.1 

9/24/2001 
5:25 

5.64 8.25 8.41 9.05 10.16 60.9 87.2 88.6 91.5 103.8 

9/24/2001 
5:30 

5.65 8.24 8.38 9.05 10.13 61.1 87.1 88.3 91.4 103.5 

9/24/2001 
5:35 

5.66 8.21 8.36 9.02 10.15 61.2 86.7 88 91.2 104 

9/24/2001 
5:40 

5.63 8.27 8.38 9.1 10.22 60.8 87.4 88.2 92 104.1 

9/24/2001 
5:45 

5.62 8.28 8.37 9.09 10.18 60.8 87.5 88.1 91.9 104 

9/24/2001 
5:50 

5.6 8.25 8.43 9.05 10.18 60.6 87.2 88.7 91.5 103.6 

9/24/2001 
5:55 

5.66 8.28 8.42 9.08 10.19 61.1 87.4 88.6 91.3 104 

9/24/2001 
6:00 

5.62 8.22 8.38 9.07 10.19 60.7 86.8 88.2 91.7 104 

9/24/2001 
6:05 

5.58 8.27 8.43 9.12 10.18 60.2 87.3 88.7 92.2 103.9 

9/24/2001 
6:10 

5.59 8.28 8.41 9.1 10.25 60.3 87.4 88.5 91.9 104.6 

9/24/2001 
6:15 

5.5 8.27 8.4 9.1 10.2 59.4 87.3 88.3 92 104.3 

9/24/2001 
6:20 

5.46 8.31 8.42 9.04 10.19 59 87.7 88.5 91.4 104 

9/24/2001 
6:25 

5.48 8.31 8.42 9.05 10.25 59.2 87.7 88.5 91.5 104.6 

9/24/2001 
6:30 

5.49 8.31 8.38 9.07 10.24 59.3 87.6 88.1 91.6 104.5 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
6:35 

5.55 8.29 8.41 9.12 10.23 59.9 87.4 88.3 92.1 103.8 

9/24/2001 
6:40 

5.57 8.27 8.43 9.13 10.2 60.2 87.2 88.5 92.2 104 

9/24/2001 
6:45 

5.59 8.3 8.45 9.13 10.2 60.3 87.4 88.7 92.2 104.4 

9/24/2001 
6:50 

5.65 8.34 8.4 9.17 10.23 60.9 87.9 88.1 92.7 104.3 

9/24/2001 
6:55 

5.64 8.38 8.48 9.19 10.26 60.8 88.2 89 92.8 104.7 

9/24/2001 
7:00 

5.66 8.34 8.46 9.22 10.22 61 87.7 88.7 93.1 104.3 

9/24/2001 
7:05 

5.66 8.34 8.44 9.17 10.27 60.9 87.8 88.5 92.6 104.6 

9/24/2001 
7:10 

5.71 8.36 8.41 9.11 10.27 61.4 87.9 88.2 92 104.5 

9/24/2001 
7:15 

5.66 8.37 8.45 9.19 10.24 61 88 88.5 92.7 104.3 

9/24/2001 
7:20 

5.7 8.36 8.44 9.17 10.23 61.4 87.9 88.5 92.6 104.2 

9/24/2001 
7:25 

5.69 8.39 8.49 9.22 10.29 61.2 88.1 88.9 93 104.4 

9/24/2001 
7:30 

5.71 8.41 8.48 9.29 10.26 61.4 88.4 88.8 93.7 104.5 

9/24/2001 
7:35 

5.7 8.45 8.49 9.21 10.25 61.3 88.7 88.8 92.9 104.4 

9/24/2001 
7:40 

5.72 8.45 8.48 9.3 10.27 61.5 88.6 88.8 93.8 104.6 

9/24/2001 
7:45 

5.71 8.48 8.46 9.25 10.26 61.3 88.9 88.5 93.3 104.4 

9/24/2001 
7:50 

5.76 8.49 8.43 9.2 10.24 61.9 89.1 88.2 92.8 104.3 

9/24/2001 
7:55 

5.74 8.51 8.51 9.23 10.21 61.7 89.2 89 93.1 103.9 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
8:00 

5.76 8.49 8.49 9.28 10.24 61.8 88.9 88.8 93.6 104.2 

9/24/2001 
8:05 

5.76 8.47 8.45 9.24 10.21 61.8 88.8 88.4 93.2 103.9 

9/24/2001 
8:10 

5.79 8.49 8.44 9.28 10.25 62 88.9 88.3 93.7 103.9 

9/24/2001 
8:15 

5.76 8.51 8.53 9.29 10.25 61.8 89.1 89.1 93.7 104.2 

9/24/2001 
8:20 

5.76 8.48 8.45 9.29 10.25 61.7 88.8 88.3 93.7 104.2 

9/24/2001 
8:25 

5.73 8.47 8.53 9.23 10.25 61.4 88.7 89.1 93.1 104.2 

9/24/2001 
8:30 

5.73 8.49 8.5 9.31 10.25 61.4 88.8 88.8 93.9 104.2 

9/24/2001 
8:35 

5.69 8.5 8.54 9.25 10.22 60.9 88.9 89.2 93.2 103.8 

9/24/2001 
8:40 

5.68 8.54 8.49 9.26 10.26 60.8 89.3 88.6 93.4 104.3 

9/24/2001 
8:45 

5.72 8.48 8.57 9.3 10.09 61.2 88.7 89.4 93.8 102.5 

9/24/2001 
8:50 

5.72 8.49 8.56 9.28 10.21 61.2 88.7 89.3 93.6 103.3 

9/24/2001 
8:55 

5.75 8.55 8.53 9.32 10.18 61.4 89.3 89 93.9 103.5 

9/24/2001 
9:00 

5.7 8.51 8.53 9.28 10.19 60.9 88.9 89 93.5 103.5 

9/24/2001 
9:05 

5.75 8.54 8.62 9.23 10.16 61.4 89.2 89.9 93.1 103.2 

9/24/2001 
9:10 

5.75 8.53 8.54 9.27 10.14 61.4 89.1 89.1 93.4 102.9 

9/24/2001 
9:15 

5.74 8.55 8.61 9.33 10.11 61.3 89.2 89.8 94 102.6 

9/24/2001 
9:20 

5.79 8.61 8.65 9.33 10.08 61.8 89.9 90.2 94 102 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
9:25 

5.72 8.56 8.61 9.34 10.08 61.1 89.3 89.8 94.1 102.4 

9/24/2001 
9:30 

5.74 8.54 8.62 9.32 10.06 61.3 89.2 89.8 93.9 101.9 

9/24/2001 
9:35 

5.75 8.6 8.63 9.32 10.12 61.4 89.8 89.9 94 102.7 

9/24/2001 
9:40 

5.76 8.56 8.62 9.25 10.01 61.5 89.3 89.8 93.2 101.6 

9/24/2001 
9:45 

5.76 8.56 8.68 9.27 10.19 61.6 89.3 90.5 93.4 103.4 

9/24/2001 
9:50 

5.76 8.61 8.68 9.28 10.01 61.5 89.8 90.4 93.5 101.5 

9/24/2001 
9:55 

5.71 8.58 8.62 9.28 10 61 89.5 89.8 93.5 101.4 

9/24/2001 
10:00 

5.72 8.56 8.67 9.28 10.04 61.1 89.3 90.3 93.5 101.8 

9/24/2001 
10:05 

5.75 8.54 8.62 9.33 10.06 61.4 89 89.8 94 102 

9/24/2001 
10:10 

5.72 8.59 8.69 9.26 10.11 61.1 89.6 90.5 93.4 102.5 

9/24/2001 
10:15 

5.75 8.56 8.68 9.32 10.08 61.4 89.3 90.4 93.9 102.2 

9/24/2001 
10:20 

5.77 8.55 8.63 9.28 10.1 61.6 89.2 89.9 93.5 102.4 

9/24/2001 
10:25 

5.76 8.59 8.63 9.3 10.06 61.5 89.6 89.9 93.8 101.9 

9/24/2001 
10:30 

5.75 8.58 8.64 9.29 10.28 61.4 89.5 90 93.6 104.2 

9/24/2001 
10:35 

5.76 8.57 8.66 9.29 10.31 61.5 89.4 90.3 93.7 104.5 

9/24/2001 
10:40 

5.78 8.58 8.7 9.31 10.1 61.7 89.5 90.6 93.9 102.4 

9/24/2001 
10:45 

5.77 8.54 8.67 9.31 10.07 61.6 89.1 90.3 93.8 102.1 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
10:50 

5.82 8.61 8.7 9.23 10.05 62.2 89.8 90.6 93 101.8 

9/24/2001 
10:55 

5.83 8.59 8.62 9.22 9.98 62.3 89.5 89.7 92.9 101.1 

9/24/2001 
11:00 

5.81 8.56 8.69 9.24 10.02 62 89.3 90.5 93.1 101.5 

9/24/2001 
11:05 

5.81 8.61 8.7 9.26 10 62 89.7 90.6 93.4 101.3 

9/24/2001 
11:10 

5.82 8.6 8.67 9.2 10.02 62.1 89.7 90.3 92.7 101.5 

9/24/2001 
11:15 

5.88 8.61 8.63 9.17 10.02 62.8 89.7 89.9 92.4 101.2 

9/24/2001 
11:20 

5.87 8.59 8.66 9.25 10 62.6 89.6 90.2 93.3 101.3 

9/24/2001 
11:25 

5.83 8.63 8.65 9.27 10.01 62.2 89.9 90.1 93.4 101.3 

9/24/2001 
11:30 

5.83 8.59 8.62 9.18 9.84 62.1 89.5 89.8 92.5 99.7 

9/24/2001 
11:35 

5.83 8.62 8.61 9.21 9.94 62.1 89.9 89.6 92.8 100.7 

9/24/2001 
11:40 

5.82 8.64 8.63 9.2 10.01 62.1 90.1 89.8 92.7 100.9 

9/24/2001 
11:45 

5.85 8.6 8.65 9.15 10.06 62.4 89.7 90 92.2 101.5 

9/24/2001 
11:50 

5.88 8.62 8.61 9.24 9.98 62.7 90 89.6 93.1 101.1 

9/24/2001 
11:55 

5.85 8.6 8.61 9.29 10.01 62.3 89.8 89.6 93.6 101.3 

9/24/2001 
12:00 

5.82 8.63 8.61 9.19 10.01 62 90 89.6 92.6 101.4 

9/24/2001 
12:05 

5.86 8.62 8.59 9.14 9.95 62.4 89.9 89.4 92.1 100.8 

9/24/2001 
12:10 

5.89 8.58 8.64 9.15 9.99 62.7 89.6 89.9 92.2 101.2 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
12:15 

5.86 8.59 8.59 9.25 10 62.4 89.6 89.3 93.2 101.3 

9/24/2001 
12:20 

5.85 8.64 8.59 9.16 9.96 62.3 90.2 89.3 92.5 100.9 

9/24/2001 
12:25 

5.85 8.62 8.65 9.15 9.95 62.2 90 90 92.2 100.8 

9/24/2001 
12:30 

5.89 8.61 8.6 9.15 9.97 62.7 89.9 89.4 92.2 101 

9/24/2001 
12:35 

5.87 8.62 8.62 9.17 9.96 62.5 90 89.7 92.4 100.9 

9/24/2001 
12:40 

5.89 8.66 8.67 9.12 9.93 62.7 90.4 90.2 91.9 100.6 

9/24/2001 
12:45 

5.87 8.61 8.62 9.22 10.11 62.5 89.9 89.6 92.9 101.8 

9/24/2001 
12:50 

5.92 8.65 8.67 9.12 9.92 63 90.3 90.2 91.9 100.6 

9/24/2001 
12:55 

5.91 8.64 8.63 9.2 10.03 62.9 90.2 89.7 92.6 101.7 

9/24/2001 
13:00 

5.9 8.63 8.64 9.21 9.99 62.8 90.1 89.8 92.8 100.5 

9/24/2001 
13:05 

5.9 8.69 8.67 9.16 9.88 62.8 90.9 90.1 92.3 100.1 

9/24/2001 
13:10 

5.92 8.69 8.63 9.17 9.94 63 90.8 89.7 92.3 100.8 

9/24/2001 
13:15 

5.92 8.64 8.61 9.13 9.83 63 90.3 89.6 92 99.6 

9/24/2001 
13:20 

5.94 8.64 8.7 9.13 10 63.1 90.3 90.4 91.9 101.3 

9/24/2001 
13:25 

5.92 8.68 8.69 9.1 9.79 63 90.7 90.3 91.7 99.5 

9/24/2001 
13:30 

5.95 8.67 8.67 9.12 9.72 63.3 90.7 90.1 91.8 98.3 

9/24/2001 
13:35 

5.95 8.62 8.61 9.18 9.74 63.2 90.1 89.6 92.4 98.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
13:40 

5.94 8.65 8.63 9.12 9.88 63.2 90.4 89.8 91.8 100.2 

9/24/2001 
13:45 

5.96 8.7 8.68 9.11 9.78 63.3 90.9 90.3 91.8 99.2 

9/24/2001 
13:50 

5.96 8.63 8.62 9.15 9.86 63.4 90.2 89.7 92.2 99.5 

9/24/2001 
13:55 

5.99 8.65 8.69 9.18 9.81 63.7 90.5 90.4 92.4 99.6 

9/24/2001 
14:00 

5.96 8.68 8.64 9.17 9.73 63.4 90.8 89.9 92.4 98.7 

9/24/2001 
14:05 

5.99 8.64 8.6 9.17 9.82 63.7 90.4 89.5 92.4 99.6 

9/24/2001 
14:10 

5.99 8.65 8.6 9.13 9.65 63.7 90.5 89.5 92 98 

9/24/2001 
14:15 

5.97 8.67 8.67 9.11 9.76 63.5 90.7 90.2 91.8 99.1 

9/24/2001 
14:20 

5.96 8.65 8.64 9.15 9.75 63.3 90.4 89.9 92.2 99 

9/24/2001 
14:25 

5.99 8.63 8.62 9.08 9.65 63.6 90.3 89.7 91.4 97.5 

9/24/2001 
14:30 

5.95 8.65 8.62 9.17 9.66 63.3 90.5 89.7 92.3 97.5 

9/24/2001 
14:35 

5.94 8.63 8.58 9.09 9.74 63.1 90.3 89.3 91.6 98.9 

9/24/2001 
14:40 

5.93 8.63 8.58 9.11 9.62 63 90.3 89.3 91.8 98.1 

9/24/2001 
14:45 

5.98 8.6 8.62 9.13 9.65 63.6 90 89.7 92 98 

9/24/2001 
14:50 

5.94 8.58 8.65 9.13 9.69 63.2 89.8 90 92 97.8 

9/24/2001 
14:55 

5.96 8.57 8.59 9.09 9.84 63.4 89.7 89.5 91.5 99.6 

9/24/2001 
15:00 

6.01 8.56 8.62 9.13 9.79 63.9 89.7 89.7 91.9 99.4 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
15:05 

6 8.59 8.62 9.12 9.76 63.8 90 89.8 91.9 99.1 

9/24/2001 
15:10 

5.97 8.6 8.62 9.18 9.89 63.5 90.1 89.8 92.4 100.5 

9/24/2001 
15:15 

5.99 8.59 8.69 9.21 9.93 63.7 90 90.6 92.8 100.9 

9/24/2001 
15:20 

5.96 8.61 8.61 9.2 9.83 63.3 90.2 89.8 92.7 99.9 

9/24/2001 
15:25 

5.97 8.6 8.68 9.2 9.88 63.4 90.1 90.5 92.7 100.1 

9/24/2001 
15:30 

5.99 8.6 8.66 9.17 9.83 63.6 90.2 90.4 92.4 100 

9/24/2001 
15:35 

5.99 8.53 8.6 9.21 9.72 63.7 89.4 89.7 92.8 98.5 

9/24/2001 
15:40 

5.97 8.57 8.6 9.15 9.73 63.5 89.8 89.7 92.1 99 

9/24/2001 
15:45 

6 8.53 8.65 9.15 9.71 63.8 89.4 90.2 92.1 97.9 

9/24/2001 
15:50 

6.03 8.45 8.63 9.16 9.86 64.1 88.5 90.1 92.3 100.3 

9/24/2001 
15:55 

5.99 8.46 8.58 9.25 9.82 63.7 88.6 89.6 93.1 99.9 

9/24/2001 
16:00 

5.98 8.46 8.58 9.26 9.77 63.5 88.6 89.5 93.3 99.3 

9/24/2001 
16:05 

5.95 8.47 8.66 9.24 9.73 63.3 88.8 90.4 93 99 

9/24/2001 
16:10 

5.95 8.48  9.18 9.71 63.3 88.9  92.4 98.6 

9/24/2001 
16:15 

5.97 8.5 8.48 9.18 9.84 63.5 89 88.6 92.4 100.1 

9/24/2001 
16:20 

5.96 8.5 8.5 9.19 9.67 63.4 89.1 88.8 92.5 98.4 

9/24/2001 
16:25 

5.96 8.5 8.48 9.2 9.7 63.4 89.1 88.6 92.6 98.7 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
16:30 

5.92 8.49 8.48 9.26 9.66 63 89 88.6 93.2 98.2 

9/24/2001 
16:35 

5.97 8.54 8.48 9.24 9.84 63.6 89.5 88.7 93 100.1 

9/24/2001 
16:40 

5.94 8.48 8.43 9.26 9.65 63.2 88.9 88.1 93.2 98.2 

9/24/2001 
16:45 

5.92 8.53 8.53 9.26 9.81 63 89.4 89.2 93.2 99.8 

9/24/2001 
16:50 

5.9 8.48 8.5 9.28 9.8 62.8 88.9 88.9 93.4 99.7 

9/24/2001 
16:55 

5.88 8.47 8.42 9.19 9.75 62.5 88.8 88 92.5 99.2 

9/24/2001 
17:00 

5.92 8.48 8.44 9.22 9.79 63 88.9 88.2 92.8 99.6 

9/24/2001 
17:05 

5.9 8.43 8.48 9.32 9.75 62.8 88.3 88.6 93.8 99.2 

9/24/2001 
17:10 

5.88 8.45 8.41 9.24 9.76 62.5 88.5 87.9 92.9 99.3 

9/24/2001 
17:15 

5.89 8.41 8.45 9.29 9.67 62.6 88.1 88.2 93.5 98.4 

9/24/2001 
17:20 

5.89 8.39 8.34 9.22 9.8 62.7 87.9 87.1 92.8 99.7 

9/24/2001 
17:25 

5.86 8.43 8.4 9.24 9.74 62.4 88.3 87.8 93 99.1 

9/24/2001 
17:30 

5.8 8.41 8.42 9.25 9.68 61.7 88.1 88 93.1 98.4 

9/24/2001 
17:35 

5.86 8.45 8.43 9.24 9.66 62.4 88.5 88.1 93 98.3 

9/24/2001 
17:40 

6.08 8.42 8.44 9.28 9.73 64.7 88.2 88.2 93.3 98.9 

9/24/2001 
17:45 

6.05 8.39 8.42 9.28 9.74 64.3 87.9 87.9 93.3 99 

9/24/2001 
17:50 

6.04 8.36 8.46 9.29 9.76 64.3 87.5 88.3 93.4 99.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
17:55 

6.09 8.38 8.4 9.31 9.67 64.8 87.7 87.7 93.7 97.9 

9/24/2001 
18:00 

6.03 8.43 8.39 9.31 9.59 64.1 88.3 87.6 93.6 97.8 

9/24/2001 
18:05 

6 8.37 8.36 9.32 9.72 63.9 87.6 87.3 93.7 97.9 

9/24/2001 
18:10 

6 8.38 8.4 9.25 9.68 63.9 87.6 87.7 93 98.4 

9/24/2001 
18:15 

6 8.37 8.4 9.24 9.63 63.9 87.6 87.6 92.9 98.2 

9/24/2001 
18:20 

6.04 8.35 8.27 9.27 9.63 64.2 87.4 86.2 93 97.9 

9/24/2001 
18:25 

6 8.4 8.36 9.25 9.65 63.8 87.8 87.2 93 98 

9/24/2001 
18:30 

6.07 8.4 8.34 9.23 9.71 64.5 87.8 86.9 92.7 98.9 

9/24/2001 
18:35 

6.06 8.37 8.27 9.23 9.83 64.5 87.5 86.2 92.7 99.8 

9/24/2001 
18:40 

6.03 8.42 8.31 9.18 9.83 64.1 88 86.6 92.2 99.8 

9/24/2001 
18:45 

6.03 8.38 8.32 9.08 9.7 64.1 87.5 86.6 91.2 98.4 

9/24/2001 
18:50 

6.01 8.42 8.34 9.22 9.69 63.9 87.9 86.8 92.5 98.4 

9/24/2001 
18:55 

6.02 8.37 8.37 9.2 9.59 64 87.4 87.2 92.3 97.3 

9/24/2001 
19:00 

6.02 8.34 8.4 9.14 9.67 64 87.1 87.4 91.7 98 

9/24/2001 
19:05 

6 8.39 8.32 9.2 9.53 63.8 87.6 86.6 92.3 95.7 

9/24/2001 
19:10 

5.97 8.39 8.36 9.12 9.81 63.5 87.6 87 91.5 99.5 

9/24/2001 
19:15 

5.94 8.38 8.31 9.21 9.68 63.2 87.4 86.4 92.3 97.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
19:20 

5.97 8.43 8.31 9.23 9.6 63.5 88 86.4 92.5 97.3 

9/24/2001 
19:25 

5.93 8.43 8.29 9.2 9.49 63.1 87.9 86.2 92.3 94.8 

9/24/2001 
19:30 

5.95 8.39 8.31 9.27 9.45 63.2 87.5 86.3 92.9 96.2 

9/24/2001 
19:35 

5.92 8.38 8.36 9.28 9.65 63 87.4 86.9 92.9 97.6 

9/24/2001 
19:40 

5.85 8.38 8.33 9.34 9.72 62.2 87.3 86.5 93.5 98.4 

9/24/2001 
19:45 

5.89 8.37 8.29 9.34 9.76 62.6 87.2 86.1 93.5 98.5 

9/24/2001 
19:50 

5.89 8.36 8.29 9.3 9.83 62.6 87 86.1 93.1 99.4 

9/24/2001 
19:55 

5.88 8.42 8.38 9.29 9.63 62.5 87.7 86.9 93 97.4 

9/24/2001 
20:00 

5.84 8.41 8.34 9.37 9.82 62.1 87.6 86.5 93.7 99.3 

9/24/2001 
20:05 

5.86 8.41 8.33 9.27 9.6 62.3 87.5 86.3 92.8 97 

9/24/2001 
20:10 

5.83 8.35 8.31 9.32 9.69 62 86.9 86.1 93.2 97.8 

9/24/2001 
20:15 

5.83 8.38 8.32 9.39 9.63 62 87.1 86.2 93.9 97.2 

9/24/2001 
20:20 

5.83 8.34 8.32 9.32 9.76 62 86.7 86.2 93.2 98.6 

9/24/2001 
20:25 

5.86 8.38 8.32 9.37 9.69 62.2 87.1 86.1 93.6 97.8 

9/24/2001 
20:30 

5.86 8.37 8.34 9.32 9.7 62.2 87 86.4 93.1 97.9 

9/24/2001 
20:35 

5.85 8.42 8.4 9.3 9.64 62.1 87.5 87 92.9 97.8 

9/24/2001 
20:40 

5.84 8.37 8.34 9.31 9.72 62 86.9 86.3 93 98 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
20:45 

5.84 8.39 8.34 9.39 9.61 62 87.1 86.3 93.8 96.9 

9/24/2001 
20:50 

5.85 8.43 8.3 9.34 9.83 62.1 87.5 85.9 93.2 99 

9/24/2001 
20:55 

5.82 8.42 8.29 9.34 9.78 61.8 87.4 85.7 93.2 98.5 

9/24/2001 
21:00 

5.8 8.44 8.3 9.33 9.76 61.6 87.6 85.9 93.1 98.3 

9/24/2001 
21:05 

5.79 8.44 8.33 9.38 9.67 61.5 87.6 86.2 93.5 97.4 

9/24/2001 
21:10 

5.77 8.41 8.41 9.3 9.78 61.3 87.3 87 92.8 98.4 

9/24/2001 
21:15 

5.78 8.43 8.29 9.3 9.78 61.3 87.4 85.7 92.7 98.4 

9/24/2001 
21:20 

5.74 8.43 8.32 9.25 9.78 60.9 87.4 85.9 92.2 98.3 

9/24/2001 
21:25 

5.74 8.45 8.4 9.38 9.85 60.9 87.6 86.8 93.5 98.5 

9/24/2001 
21:30 

5.76 8.43 8.35 9.3 9.84 61.2 87.3 86.2 92.7 98.4 

9/24/2001 
21:35 

5.74 8.45 8.29 9.38 9.73 61 87.5 85.5 93.4 97.7 

9/24/2001 
21:40 

5.75 8.46 8.32 9.3 9.64 61 87.6 85.8 92.6 97.1 

9/24/2001 
21:45 

5.73 8.48 8.35 9.29 9.69 60.8 87.8 86.1 92.5 97.2 

9/24/2001 
21:50 

5.75 8.44 8.4 9.28 9.87 61 87.3 86.6 92.4 99 

9/24/2001 
21:55 

5.74 8.47 8.45 9.22 9.91 60.8 87.6 87.1 91.8 99.3 

9/24/2001 
22:00 

5.74 8.5 8.41 9.27 9.9 60.9 87.9 86.6 92.2 99.2 

9/24/2001 
22:05 

5.72 8.45 8.41 9.33 9.83 60.6 87.3 86.5 92.7 98.4 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
22:10 

5.76 8.46 8.34 9.32 9.85 61 87.3 85.9 92.6 98.6 

9/24/2001 
22:15 

5.76 8.49 8.41 9.33 9.65 61.1 87.7 86.6 92.7 96.6 

9/24/2001 
22:20 

5.72 8.45 8.39 9.29 9.78 60.7 87.2 86.3 92.3 97.8 

9/24/2001 
22:25 

5.74 8.45 8.46 9.32 9.79 60.8 87.2 87 92.5 97.8 

9/24/2001 
22:30 

5.73 8.5 8.44 9.3 9.66 60.7 87.7 86.8 92.3 96.5 

9/24/2001 
22:35 

5.73 8.46 8.37 9.3 9.66 60.7 87.2 86 92.3 96.5 

9/24/2001 
22:40 

5.69 8.52 8.45 9.33 9.55 60.2 87.8 86.8 92.5 95.3 

9/24/2001 
22:45 

5.7 8.52 8.45 9.36 9.72 60.3 87.8 86.7 92.8 97 

9/24/2001 
22:50 

5.73 8.49 8.41 9.31 9.96 60.7 87.5 86.4 92.3 98.3 

9/24/2001 
22:55 

5.73 8.5 8.44 9.3 10 60.7 87.5 86.6 92.2 99.5 

9/24/2001 
23:00 

5.73 8.51 8.38 9.35 9.92 60.6 87.5 86 92.5 98.8 

9/24/2001 
23:05 

5.71 8.5 8.46 9.34 9.9 60.4 87.4 86.8 92.5 98.6 

9/24/2001 
23:10 

5.74 8.53 8.4 9.27 9.75 60.7 87.7 86.1 91.8 97.1 

9/24/2001 
23:15 

5.75 8.51 8.42 9.33 9.68 60.8 87.5 86.3 92.2 96.3 

9/24/2001 
23:20 

5.75 8.57 8.5 9.31 9.76 60.7 88.1 87.1 92 97.1 

9/24/2001 
23:25 

5.72 8.55 8.46 9.34 9.84 60.4 87.8 86.7 92.3 97.8 

9/24/2001 
23:30 

5.73 8.58 8.45 9.33 10 60.6 88.1 86.5 92.2 99.4 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/24/2001 
23:35 

5.7 8.56 8.44 9.36 9.82 60.2 87.9 86.4 92.4 97.6 

9/24/2001 
23:40 

5.72 8.57 8.47 9.35 9.88 60.4 87.9 86.6 92.3 98.1 

9/24/2001 
23:45 

5.7 8.6 8.4 9.34 9.8 60.2 88.3 85.9 92.1 97.3 

9/24/2001 
23:50 

5.67 8.55 8.47 9.33 9.88 59.8 87.7 86.6 92 98.1 

9/24/2001 
23:55 

5.68 8.59 8.4 9.37 10.02 59.9 87.6 85.9 92.4 99.4 

9/25/2001 
0:00 

5.73 8.58 8.47 9.3 9.88 60.4 87.9 86.6 91.6 97.9 

9/25/2001 
0:05 

5.74 8.58 8.5 9.36 9.89 60.5 87.9 86.8 92.3 98 

9/25/2001 
0:10 

5.72 8.62 8.46 9.34 9.78 60.3 88.2 86.3 92 95.9 

9/25/2001 
0:15 

5.68 8.56 8.47 9.35 9.79 59.8 87.6 86.4 92.1 97 

9/25/2001 
0:20 

5.69 8.6 8.51 9.35 10 59.8 88 86.9 92 98.9 

9/25/2001 
0:25 

5.66 8.6 8.52 9.37 9.95 59.6 88 86.9 92.2 98.4 

9/25/2001 
0:30 

5.62 8.59 8.44 9.43 9.81 59.2 87.9 86 92.7 97 

9/25/2001 
0:35 

5.63 8.58 8.47 9.37 9.87 59.2 87.8 86.3 92.2 97.5 

9/25/2001 
0:40 

5.66 8.61 8.5 9.32 9.81 59.6 88 86.6 91.6 97 

9/25/2001 
0:45 

5.66 8.63 8.41 9.36 9.88 59.5 88.2 85.7 92.2 97.6 

9/25/2001 
0:50 

5.7 8.6 8.51 9.42 9.9 59.8 87.8 86.6 92.6 97.7 

9/25/2001 
0:55 

5.67 8.62 8.47 9.43 9.95 59.5 88 86.2 92.6 98.2 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
1:00 

5.67 8.64 8.58 9.36 9.8 59.5 88.2 87.3 91.8 96.6 

9/25/2001 
1:05 

5.65 8.62 8.53 9.35 9.82 59.3 87.9 86.7 91.7 96.6 

9/25/2001 
1:10 

5.65 8.63 8.52 9.47 9.82 59.2 88 86.5 92.9 96.8 

9/25/2001 
1:15 

5.61 8.61 8.53 9.42 9.78 58.8 87.7 86.6 92.3 96.4 

9/25/2001 
1:20 

5.62 8.65 8.53 9.43 9.82 58.9 88.2 86.6 92.4 96.7 

9/25/2001 
1:25 

5.65 8.64 8.46 9.48 9.95 59.2 88 85.8 92.8 98.6 

9/25/2001 
1:30 

5.63 8.63 8.56 9.45 9.95 59 87.9 86.9 92.5 97.7 

9/25/2001 
1:35 

5.64 8.6 8.59 9.49 9.77 59 87.5 87.1 92.9 96.2 

9/25/2001 
1:40 

5.53 8.62 8.56 9.48 9.91 57.8 87.7 86.8 92.7 97.6 

9/25/2001 
1:45 

5.53 8.64 8.54 9.54 9.72 57.9 87.9 86.6 93.3 95.5 

9/25/2001 
1:50 

5.49 8.63 8.53 9.49 9.99 57.4 87.8 86.3 92.8 98.1 

9/25/2001 
1:55 

5.55 8.62 8.53 9.51 10 58 87.6 86.4 92.9 98.1 

9/25/2001 
2:00 

5.54 8.63 8.56 9.54 9.73 57.9 87.6 86.5 93.2 95.5 

9/25/2001 
2:05 

5.56 8.63 8.49 9.46 10.01 58 87.6 85.8 92.4 97.3 

9/25/2001 
2:10 

5.6 8.7 8.53 9.47 9.84 58.5 88.3 86.2 92.5 96 

9/25/2001 
2:15 

5.54 8.65 8.64 9.55 9.86 57.8 87.8 87.3 93.2 95.2 

9/25/2001 
2:20 

5.59 8.63 8.54 9.51 9.79 58.3 87.6 86.2 92.8 95.9 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
2:25 

5.56 8.68 8.54 9.56 9.85 58 88 86.1 93.2 96.4 

9/25/2001 
2:30 

5.56 8.62 8.57 9.57 9.92 58 87.4 86.5 93.3 97.1 

9/25/2001 
2:35 

5.61 8.63 8.6 9.62 10.07 58.5 87.4 86.7 93.8 98.5 

9/25/2001 
2:40 

5.58 8.69 8.62 9.63 9.96 58.1 88 86.9 93.8 96.8 

9/25/2001 
2:45 

5.57 8.65 8.57 9.58 9.94 58 87.6 86.3 93.3 97.1 

9/25/2001 
2:50 

5.6 8.67 8.59 9.59 9.95 58.3 87.8 86.4 93.3 97.3 

9/25/2001 
2:55 

5.63 8.66 8.54 9.62 10.01 58.6 87.6 86 93.6 97.6 

9/25/2001 
3:00 

5.59 8.63 8.55 9.62 10.02 58.1 87.3 85.9 93.5 97.4 

9/25/2001 
3:05 

5.63 8.65 8.65 9.66 9.84 58.5 87.4 86.9 93.8 96 

9/25/2001 
3:10 

5.6 8.64 8.63 9.64 10.08 58.2 87.3 86.7 93.6 98.2 

9/25/2001 
3:15 

5.6 8.66 8.62 9.68 10 58.2 87.5 86.5 93.9 96.6 

9/25/2001 
3:20 

5.58 8.65 8.58 9.62 10.05 57.9 87.3 86.1 93.3 97.9 

9/25/2001 
3:25 

5.58 8.69 8.71 9.59 10.04 58 87.7 87.3 93 97.7 

9/25/2001 
3:30 

5.55 8.7 8.65 9.69 10.06 57.6 87.7 86.7 93.9 97.9 

9/25/2001 
3:35 

5.55 8.66 8.62 9.71 10.01 57.6 87.3 86.4 94 97.3 

9/25/2001 
3:40 

5.6 8.7 8.65 9.72 10.06 58 87.7 86.7 94.1 97 

9/25/2001 
3:45 

5.59 8.64 8.58 9.71 10 57.9 87.1 86 94 97.1 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
3:50 

5.59 8.66 8.66 9.67 10.07 57.9 87.2 86.7 93.5 97.8 

9/25/2001 
3:55 

5.62 8.68 8.66 9.71 10.05 58.2 87.4 86.6 93.9 97.5 

9/25/2001 
4:00 

5.61 8.69 8.6 9.66 10.08 58 87.5 86 93.3 97.4 

9/25/2001 
4:05 

5.54 8.69 8.67 9.73 10.2 57.3 87.4 86.7 94 98.9 

9/25/2001 
4:10 

5.63 8.73 8.63 9.74 10.12 58.2 87.7 86.2 94 98.1 

9/25/2001 
4:15 

5.6 8.67 8.63 9.71 10.07 57.9 87.1 86.1 93.7 97.3 

9/25/2001 
4:20 

5.59 8.67 8.66 9.67 10.12 57.7 87.1 86.5 93.2 97.9 

9/25/2001 
4:25 

5.6 8.7 8.68 9.75 10.09 57.8 87.3 86.6 94 97.6 

9/25/2001 
4:30 

5.57 8.73 8.71 9.69 10.27 57.5 87.6 86.9 93.3 99.3 

9/25/2001 
4:35 

5.57 8.69 8.69 9.71 10.07 57.5 87.2 86.6 93.4 97.3 

9/25/2001 
4:40 

5.6 8.7 8.7 9.75 10.13 57.8 87.2 86.7 93.7 97.8 

9/25/2001 
4:45 

5.6 8.77 8.7 9.76 10.18 57.8 87.8 86.6 93.8 98.2 

9/25/2001 
4:50 

5.59 8.72 8.63 9.75 10.09 57.6 87.3 85.9 93.6 96.9 

9/25/2001 
4:55 

5.57 8.78 8.74 9.75 10.21 57.4 87.9 87 93.6 97.8 

9/25/2001 
5:00 

5.56 8.74 8.75 9.72 10.09 57.3 87.4 86.9 93.2 97.2 

9/25/2001 
5:05 

5.59 8.74 8.69 9.8 10.25 57.5 87.4 86.3 94 98.7 

9/25/2001 
5:10 

5.6 8.77 8.75 9.75 10.27 57.7 87.6 86.9 93.5 98.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
5:15 

5.57 8.73 8.76 9.81 10.21 57.3 87.2 86.9 94 98.2 

9/25/2001 
5:20 

5.58 8.75 8.68 9.81 10.14 57.4 87.3 86.1 93.9 97.2 

9/25/2001 
5:25 

5.61 8.76 8.79 9.77 9.96 57.7 87.3 87.1 93.4 94.9 

9/25/2001 
5:30 

5.61 8.79 8.8 9.73 10.05 57.7 87.6 87.1 93.1 96.5 

9/25/2001 
5:35 

5.62 8.8 8.78 9.83 9.96 57.8 87.7 87 93.9 95.5 

9/25/2001 
5:40 

5.58 8.83 8.73 9.76 10.14 57.3 87.9 86.4 93.2 97.2 

9/25/2001 
5:45 

5.61 8.79 8.8 9.79 10.21 57.7 87.4 87 93.5 97.1 

9/25/2001 
5:50 

5.65 8.82 8.71 9.84 10.25 58 87.7 86.1 93.9 98.2 

9/25/2001 
5:55 

5.65 8.84 8.8 9.87 10 58 87.9 87 94.2 95.7 

9/25/2001 
6:00 

5.64 8.77 8.8 9.8 10.08 57.9 87.2 86.9 93.4 96.5 

9/25/2001 
6:05 

5.61 8.85 8.82 9.78 10.24 57.5 87.9 87.1 93.2 97.9 

9/25/2001 
6:10 

5.63 8.8 8.73 9.83 10.28 57.7 87.4 86.1 93.6 98.2 

9/25/2001 
6:15 

5.56 8.8 8.79 9.84 10.12 57 87.3 86.6 93.6 96.7 

9/25/2001 
6:20 

5.65 8.81 8.86 9.82 10.2 57.9 87.3 87.3 93.4 97.2 

9/25/2001 
6:25 

5.61 8.81 8.86 9.88 10.37 57.5 87.3 87.3 93.9 98.3 

9/25/2001 
6:30 

5.67 8.86 8.71 9.85 10.33 58.1 87.7 85.7 93.6 97.8 

9/25/2001 
6:35 

5.65 8.85 8.75 9.9 10.27 57.8 87.6 86.1 94 97.8 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
6:40 

5.67 8.89 8.8 9.84 10.39 58 88 86.5 93.4 98.4 

9/25/2001 
6:45 

5.66 8.84 8.82 9.89 10.32 57.8 87.4 86.7 93.8 98.1 

9/25/2001 
6:50 

5.68 8.85 8.74 9.84 10.39 58 87.4 85.8 93.3 98.4 

9/25/2001 
6:55 

5.64 8.83 8.75 9.9 10.19 57.6 87.2 85.9 93.9 96.8 

9/25/2001 
7:00 

5.64 8.85 8.79 9.84 10.32 57.6 87.4 86.2 93.2 98 

9/25/2001 
7:05 

5.66 8.88 8.87 9.88 10.44 57.8 87.6 86.9 93.5 99 

9/25/2001 
7:10 

5.69 8.84 8.76 9.88 10.35 58.1 87.2 85.9 93.5 98.2 

9/25/2001 
7:15 

5.66 8.87 8.85 9.86 10.35 57.7 87.5 86.6 93.3 98.1 

9/25/2001 
7:20 

5.64 8.85 8.88 9.93 10.36 57.5 87.2 86.9 93.9 98.1 

9/25/2001 
7:25 

5.66 8.94 8.75 9.89 10.35 57.7 88.1 85.5 93.5 97.8 

9/25/2001 
7:30 

5.66 8.92 8.84 9.93 10.36 57.7 87.9 86.4 93.7 98 

9/25/2001 
7:35 

5.71 8.89 8.86 9.96 10.42 58.1 87.4 86.5 94 98.5 

9/25/2001 
7:40 

5.71 8.88 8.82 9.88 10.47 58.1 87.4 86.2 93.2 98.6 

9/25/2001 
7:45 

5.67 8.9 8.86 9.89 10.39 57.7 87.5 86.5 93.3 97.6 

9/25/2001 
7:50 

5.66 8.94 8.78 9.94 10.42 57.6 87.8 85.7 93.7 98.3 

9/25/2001 
7:55 

5.69 8.92 8.88 9.92 10.36 57.9 87.6 86.6 93.4 97.7 

9/25/2001 
8:00 

5.72 8.97 8.86 9.93 10.33 58.1 88.1 86.3 93.5 97.1 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
8:05 

5.71 8.91 8.83 10 10.35 58 87.4 85.9 94.1 97.2 

9/25/2001 
8:10 

5.7 8.98 8.83 9.94 10.36 57.9 88.1 85.9 93.5 97.6 

9/25/2001 
8:15 

5.72 8.96 8.88 9.97 10.44 58.1 87.8 86.3 93.7 98 

9/25/2001 
8:20 

5.72 8.96 8.96 9.94 10.41 58 87.8 87.1 93.4 97.9 

9/25/2001 
8:25 

5.7 8.93 8.88 10.01 10.48 57.8 87.5 86.3 94.1 98.5 

9/25/2001 
8:30 

5.71 8.98 8.91 9.96 10.43 57.9 87.9 86.6 93.5 98 

9/25/2001 
8:35 

5.7 9.02 8.88 10.02 10.37 57.8 88.2 86.2 94.1 97.4 

9/25/2001 
8:40 

5.74 9.01 8.98 9.95 10.41 58.1 88.1 87.1 93.3 97.7 

9/25/2001 
8:45 

5.7 9.01 8.95 10.02 10.32 57.7 88.1 86.8 93.9 96.7 

9/25/2001 
8:50 

5.75 9.02 8.96 10.03 10.41 58.2 88.1 86.9 93.9 97.7 

9/25/2001 
8:55 

5.74 9.03 8.87 10.05 10.48 58.1 88.2 85.9 94.1 98.5 

9/25/2001 
9:00 

5.72 8.98 8.98 9.95 10.46 57.9 87.8 87 93.1 98 

9/25/2001 
9:05 

5.73 9.05 8.99 9.96 10.39 58 88.4 87.1 93.2 96.6 

9/25/2001 
9:10 

5.71 8.99 8.99 9.97 10.55 57.7 87.7 87 93.3 98.9 

9/25/2001 
9:15 

5.77 9.01 8.99 10.05 10.38 58.3 87.9 87 94.1 97.3 

9/25/2001 
9:20 

5.76 9.05 8.99 9.95 10.48 58.2 88.3 87 93.1 98.2 

9/25/2001 
9:25 

5.74 9.01 8.96 10 10.45 58 87.8 86.7 93.6 97.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
9:30 

5.75 9.07 8.96 10.05 10.48 58 88.4 86.7 94 97.6 

9/25/2001 
9:35 

5.73 9.02 8.91 9.97 10.36 57.9 87.9 86.2 93.2 97.2 

9/25/2001 
9:40 

5.72 9.03 9.01 10.06 10.44 57.8 87.9 87.1 94.1 97.8 

9/25/2001 
9:45 

5.76 9.08 9.03 10 10.42 58.2 88.4 87.3 93.6 97.2 

9/25/2001 
9:50 

5.74 9.02 9.01 10.06 10.34 58 87.7 87.2 94.1 96.9 

9/25/2001 
9:55 

5.77 9.07 8.97 9.99 10.44 58.2 88.3 86.8 93.4 97.4 

9/25/2001 
10:00 

5.76 9.07 9.09 10.04 10.46 58.2 88.3 87.9 93.9 98 

9/25/2001 
10:05 

5.77 9.11 9.03 9.96 10.33 58.3 88.6 87.3 93.2 96.8 

9/25/2001 
10:10 

5.78 9.07 8.97 10.06 10.23 58.3 88.2 86.8 94.2 95.9 

9/25/2001 
10:15 

5.82 9.09 8.99 10.05 10.44 58.8 88.4 86.9 94.1 97.9 

9/25/2001 
10:20 

5.82 9.1 8.99 9.98 10.36 58.8 88.4 86.9 93.4 96.5 

9/25/2001 
10:25 

5.91 9.08 9.09 10.04 10 59.6 88.3 87.9 94 93.7 

9/25/2001 
10:30 

5.91 9.14 9.12 9.99 10.14 59.6 88.9 88.2 93.5 95.2 

9/25/2001 
10:35 

5.96 9.13 9.14 10.01 10.5 60.2 88.7 88.4 93.7 98.4 

9/25/2001 
10:40 

5.97 9.12 9.06 10.01 10.39 60.3 88.6 87.7 93.8 97.5 

9/25/2001 
10:45 

5.97 9.11 9.06 10.02 10.32 60.3 88.6 87.7 93.9 96.7 

9/25/2001 
10:50 

5.95 9.16 9.12 9.98 10.5 60.1 89 88.3 93.5 98.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
10:55 

5.95 9.17 9.14 9.96 10.37 60 89.2 88.6 93.3 97.2 

9/25/2001 
11:00 

5.97 9.22 9.07 9.94 10.49 60.3 89.7 88 93.1 98.2 

9/25/2001 
11:05 

5.96 9.18 9.08 9.96 10.42 60.2 89.3 88.1 93.3 98 

9/25/2001 
11:10 

5.92 9.18 9.12 10.02 10.48 59.9 89.4 88.6 93.9 98.6 

9/25/2001 
11:15 

5.93 9.2 9.07 10.01 10.37 60 89.6 88.1 93.8 97.6 

9/25/2001 
11:20 

5.97 9.2 9.16 10.01 10.41 60.3 89.6 89 93.8 97.7 

9/25/2001 
11:25 

6 9.15 9.1 10.03 10.43 60.6 89.2 88.6 94.1 98.1 

9/25/2001 
11:30 

6.05 9.19 9.11 10 10.44 61.1 89.6 88.7 93.8 98.3 

9/25/2001 
11:35 

5.99 9.22 9.16 9.92 10.3 60.5 89.9 89.3 93.1 97.1 

9/25/2001 
11:40 

6.01 9.21 9.08 9.91 10.44 60.7 89.9 88.6 93 98.4 

9/25/2001 
11:45 

6.06 9.23 9.11 10 10.41 61.1 90.1 88.9 93.8 98.1 

9/25/2001 
11:50 

6.08 9.24 9.08 10.01 10.32 61.3 90.3 88.7 93.9 97.3 

9/25/2001 
11:55 

6.05 9.21 9.04 9.94 10.28 61.1 90 88.4 93.3 97 

9/25/2001 
12:00 

6.07 9.24 9.05 9.99 10.27 61.3 90.4 88.6 93.8 96.6 

9/25/2001 
12:05 

6.07 9.23 9.04 9.97 10.31 61.2 90.4 88.6 93.6 97.3 

9/25/2001 
12:10 

6.09 9.23 9.12 9.99 10.45 61.4 90.5 89.4 93.8 98 

9/25/2001 
12:15 

6.13 9.2 9.07 9.95 10.43 61.9 90.3 89 93.5 98.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
12:20 

6.11 9.2 9.06 10.02 10.34 61.7 90.4 88.9 94.2 97.7 

9/25/2001 
12:25 

6.13 9.13 9.01 9.96 10.31 61.9 89.8 88.5 93.6 97.5 

9/25/2001 
12:30 

6.16 9.2 9.03 10.02 10.27 62.1 90.6 88.8 94.2 96.6 

9/25/2001 
12:35 

6.18 9.2 8.98 9.93 10.28 62.3 90.7 88.3 93.4 97.4 

9/25/2001 
12:40 

6.12 9.14 9.08 9.95 10.21 61.8 90.2 89.5 93.6 96.7 

9/25/2001 
12:45 

6.14 9.09 8.95 9.99 10.21 62 89.8 88.3 94 96.8 

9/25/2001 
12:50 

6.15 9.1 8.95 9.95 10.23 62.1 90 88.4 93.7 97.1 

9/25/2001 
12:55 

6.15 9.13 8.99 9.98 10.19 62.1 90.4 88.9 94 96.7 

9/25/2001 
13:00 

6.14 9.1 8.91 9.95 10.27 62 90.2 88.1 93.7 97.5 

9/25/2001 
13:05 

6.18 9.04 8.94 9.99 10.3 62.5 89.7 88.4 94.1 97.5 

9/25/2001 
13:10 

6.2 9 9.01 10.01 10.15 62.6 89.4 89.1 94 96.5 

9/25/2001 
13:15 

6.15 9.03 8.94 9.91 10.09 62.2 89.9 88.5 93.4 95.4 

9/25/2001 
13:20 

6.21 9.04 8.96 9.91 10.27 62.7 90 88.8 93.4 97.7 

9/25/2001 
13:25 

6.24 8.99 8.94 9.93 10.13 63 89.6 88.6 93.7 96.4 

9/25/2001 
13:30 

6.23 9 8.99 9.96 10.1 62.9 89.8 89.2 94 96 

9/25/2001 
13:35 

6.17 9.01 8.91 9.94 10.24 62.4 90 88.5 93.8 97.5 

9/25/2001 
13:40 

6.18 8.96 8.94 9.98 10.18 62.4 89.6 88.8 94.2 97 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
13:45 

6.16 8.9 8.93 9.98 10.18 62.2 89.1 88.7 94.3 97.1 

9/25/2001 
13:50 

6.18 8.92 8.92 9.91 10.07 62.4 89.4 88.6 93.6 95.9 

9/25/2001 
13:55 

6.18 8.88 8.89 9.95 10.06 62.4 89 88.4 94 96.1 

9/25/2001 
14:00 

6.2 8.91 8.89 9.93 10.05 62.7 89.3 88.4 93.8 95.8 

9/25/2001 
14:05 

6.18 8.91 8.97 9.96 10.06 62.6 89.5 89.2 94.1 96.2 

9/25/2001 
14:10 

6.18 8.8 8.91 9.91 10.21 62.4 88.4 88.6 93.7 97.7 

9/25/2001 
14:15 

6.14 8.8 8.91 9.96 10.2 63 88.5 88.7 94.2 97.3 

9/25/2001 
14:20 

6.79 8.83 8.95 9.97 10.07 75.6 88.9 89.1 94.4 96.4 

9/25/2001 
14:25 

6.93 8.8 8.85 9.89 10.13 78.7 88.6 88 93.7 97.1 

9/25/2001 
14:30 

6.93 8.83 8.91 9.89 10.04 79.4 89 88.7 93.7 96.3 

9/25/2001 
14:35 

6.92 8.77 8.83 9.93 10.2 79.7 88.5 87.9 94.1 97.9 

9/25/2001 
14:40 

6.9 8.72 8.83 9.89 10.06 79.5 88 87.8 93.7 96.4 

9/25/2001 
14:45 

6.89 8.76 8.85 9.87 10.14 79.6 88.5 88.1 93.5 97.4 

9/25/2001 
14:50 

6.91 8.69 8.87 9.9 10.06 79.8 87.9 88.3 93.8 96.7 

9/25/2001 
14:55 

6.89 8.71 8.8 9.92 10.13 79.7 88.2 87.5 94 97.1 

9/25/2001 
15:00 

6.86 8.73 8.86 9.86 10.16 79.5 88.5 88.1 93.4 97.7 

9/25/2001 
15:05 

6.87 8.75 8.83 9.87 10.09 79.6 88.7 87.9 93.6 97.1 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
15:10 

6.87 8.71 8.86 9.9 10.12 79.6 88.3 88.1 93.8 97.4 

9/25/2001 
15:15 

6.85 8.73 8.83 9.85 10.03 79.4 88.6 87.8 93.4 96.2 

9/25/2001 
15:20 

7.93 8.7 8.85 9.87 10.02 89.7 88.3 88 93.6 96.6 

9/25/2001 
15:25 

7.39 8.69 8.85 9.91 10.06 85.7 88.3 87.9 93.9 96.8 

9/25/2001 
15:30 

7.32 8.74 8.84 9.92 10.09 85 88.7 87.8 94.1 97.3 

9/25/2001 
15:35 

7.33 8.7 8.88 10.02 9.98 85.1 88.4 88.3 94.9 96.3 

9/25/2001 
15:40 

7.4 8.63 8.85 9.95 9.94 85.9 87.6 88 94.3 95.9 

9/25/2001 
15:45 

7.4 8.64 8.76 9.96 9.8 85.9 87.8 87 94.4 94.5 

9/25/2001 
15:50 

7.38 8.66 8.79 10.05 10.01 85.6 88 87.2 95.2 96.7 

9/25/2001 
15:55 

7.42 8.64 8.91 9.95 10.06 86.1 87.8 88.4 94.3 97.2 

9/25/2001 
16:00 

7.44 8.67 8.85 9.95 10.01 86.4 88.1 87.7 94.2 96.7 

9/25/2001 
16:05 

7.4 8.61 8.81 9.96 9.87 85.9 87.6 87.3 94.2 95.4 

9/25/2001 
16:10 

7.39 0 8.89 9.98 10 85.8 0 88.1 94.5 96.6 

9/25/2001 
16:15 

7.36 8.71 8.81 9.95 10.01 85.4 88.6 87.2 94.2 96.8 

9/25/2001 
16:20 

7.37 8.74 8.87 10.01 9.87 85.5 88.8 87.8 94.7 95.4 

9/25/2001 
16:25 

7.39 8.7 8.85 9.94 9.91 85.8 88.5 87.6 94.1 95.8 

9/25/2001 
16:30 

7.41 8.71 8.87 10.02 9.93 86 88.6 87.7 94.9 96 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
16:35 

7.36 8.68 8.8 10.05 9.9 85.4 88.3 87 95 95.8 

9/25/2001 
16:40 

7.37 8.73 8.82 10 9.97 85.5 88.8 87.1 94.6 95.7 

9/25/2001 
16:45 

7.37 8.74 8.87 10 9.85 85.4 88.9 87.5 94.6 95.2 

9/25/2001 
16:50 

7.37 8.69 8.91 10.02 9.92 85.5 88.4 88 94.8 96 

9/25/2001 
16:55 

7.34 8.71 8.85 10.02 9.93 85.1 88.7 87.3 94.8 96.1 

9/25/2001 
17:00 

7.37 8.71 8.8 10.04 9.96 85.3 88.7 86.7 94.9 95.7 

9/25/2001 
17:05 

7.37 8.67 8.92 10 9.8 85.4 88.2 87.9 94.5 94.5 

9/25/2001 
17:10 

7.41 8.66 8.79 9.95 9.86 85.8 88.2 86.5 94.6 95.4 

9/25/2001 
17:15 

7.44 8.66 8.87 10.06 9.84 86.2 88.2 87.4 95 95.2 

9/25/2001 
17:20 

7.56 8.65 8.81 10.01 9.84 87.5 88.1 86.7 94.6 95.2 

9/25/2001 
17:25 

7.41 8.66 8.91 10.05 9.74 85.7 88.2 87.7 95 94.3 

9/25/2001 
17:30 

7.43 8.69 8.8 10.04 9.85 86 88.6 86.6 94.9 94.7 

9/25/2001 
17:35 

7.4 8.65 8.84 10.05 9.88 85.6 88.2 86.9 94.9 95.5 

9/25/2001 
17:40 

7.45 8.65 8.85 9.98 9.84 86.1 88.2 87 94.2 95.2 

9/25/2001 
17:45 

7.43 8.7 8.92 10.04 9.9 85.8 88.7 87.7 94.9 95.8 

9/25/2001 
17:50 

7.42 8.64 8.91 10.04 9.83 85.8 88.1 87.6 94.8 95.1 

9/25/2001 
17:55 

7.44 8.67 8.93 10.06 9.81 86 88.4 87.7 94.9 95.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
18:00 

7.43 8.66 8.9 9.97 9.85 85.9 88.4 87.4 94.1 95.2 

9/25/2001 
18:05 

7.43 8.65 8.93 10.05 9.86 85.9 88.2 87.7 94.8 94.9 

9/25/2001 
18:10 

7.44 8.67 8.87 10.06 9.85 85.9 88.4 87.1 95 95.2 

9/25/2001 
18:15 

7.43 8.66 8.86 10.08 9.9 85.7 88.3 86.9 95.1 95.6 

9/25/2001 
18:20 

7.45 8.64 8.92 10 9.84 86 88 87.5 94.3 95.1 

9/25/2001 
18:25 

7.37 8.65 8.96 9.99 9.83 85 88.2 87.9 94.2 95 

9/25/2001 
18:30 

7.33 8.66 8.86 10.06 9.81 84.5 88.2 86.9 94.8 94.7 

9/25/2001 
18:35 

7.3 8.66 8.93 9.98 9.86 84 88.2 87.6 94.1 95.2 

9/25/2001 
18:40 

7.27 8.69 8.9 9.99 9.82 83.5 88.5 87.3 94.2 94.8 

9/25/2001 
18:45 

7.29 8.68 8.88 10.03 9.94 83.6 88.3 87 94.6 95.9 

9/25/2001 
18:50 

7.23 8.68 8.87 9.99 9.86 82.9 88.3 87 94.1 95.2 

9/25/2001 
18:55 

7.19 8.71 8.92 10 9.9 82.2 88.6 87.4 94.2 95.4 

9/25/2001 
19:00 

7.22 8.82 8.8 10.08 9.94 82.4 89.6 86.2 94.9 94.8 

9/25/2001 
19:05 

7.18 8.92 8.82 10.08 9.9 81.9 90.3 86.4 94.9 95.4 

9/25/2001 
19:10 

7.13 8.98 8.9 10.04 9.92 81.2 90.5 87.1 94.5 95.6 

9/25/2001 
19:15 

7.13 9.02 8.92 10.1 9.84 81.1 90.5 87.3 95.1 94.8 

9/25/2001 
19:20 

7.12 9.11 8.89 10.03 9.94 81 91.2 86.9 94.3 95.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
19:25 

7.14 9.1 8.82 10.02 9.9 81 90.8 86.2 94.3 95.2 

9/25/2001 
19:30 

7.1 9.12 8.91 10.06 9.92 80.4 90.8 87.1 94.6 94.9 

9/25/2001 
19:35 

7.04 9.11 8.87 10.1 9.92 79.6 90.6 86.7 94.9 95.4 

9/25/2001 
19:40 

7.04 9.12 8.86 10.09 10.01 79.5 90.7 86.5 94.8 96.2 

9/25/2001 
19:45 

6.99 9.14 8.88 10.13 9.83 78.9 91 86.7 95.1 94.4 

9/25/2001 
19:50 

6.95 9.17 8.93 10.14 9.92 78.4 91.2 87.1 95.2 95.2 

9/25/2001 
19:55 

6.91 9.16 8.94 10.14 9.94 77.7 91.2 87.1 95.2 95.4 

9/25/2001 
20:00 

6.92 9.16 8.9 10.08 9.89 77.7 91.2 86.8 94.5 94.8 

9/25/2001 
20:05 

6.89 9.12 8.87 10.12 9.94 77.2 90.8 86.5 94.9 95.1 

9/25/2001 
20:10 

6.8 9.13 8.9 10.11 9.97 76.1 90.8 86.8 94.8 95.5 

9/25/2001 
20:15 

6.8 9.17 8.81 10.06 10.04 76 91.3 85.8 94.3 95.8 

9/25/2001 
20:20 

6.76 9.12 8.94 10.11 9.96 75.5 90.7 87.1 94.7 95.2 

9/25/2001 
20:25 

6.7 9.19 8.85 10.12 10.03 74.7 91.4 86.1 94.7 95.9 

9/25/2001 
20:30 

6.71 9.16 8.87 10.08 9.99 74.7 91 86.3 94.3 95.5 

9/25/2001 
20:35 

6.67 9.2 8.93 10.12 10.13 74.1 91.3 86.8 94.6 96.3 

9/25/2001 
20:40 

6.67 9.15 8.94 10.11 10.09 74 90.8 86.9 94.5 96.3 

9/25/2001 
20:45 

6.66 9.2 8.96 10.1 9.96 73.8 91.3 87.1 94.4 95 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
20:50 

6.62 9.15 9.01 10.14 9.94 73.2 90.8 87.5 94.7 94.7 

9/25/2001 
20:55 

6.61 9.18 8.99 10.19 10.02 73.1 91.2 87.3 95.1 95.4 

9/25/2001 
21:00 

6.65 9.17 8.99 10.14 10.02 73.4 91.2 87.3 94.6 95.4 

9/25/2001 
21:05 

6.64 9.21 9.03 10.21 10.05 73.2 91.7 87.7 95.2 95.7 

9/25/2001 
21:10 

6.62 9.13 8.96 10.15 10.15 72.9 90.9 87 94.6 96.5 

9/25/2001 
21:15 

6.59 9.14 9.03 10.16 10.05 72.5 91.1 87.7 94.6 95.4 

9/25/2001 
21:20 

6.59 9.13 8.99 10.16 10.09 72.4 91.2 87.3 94.6 95.7 

9/25/2001 
21:25 

6.6 9.08 8.93 10.14 10.09 72.4 90.9 86.7 94.4 95.7 

9/25/2001 
21:30 

6.57 9.09 9.05 10.15 10.15 72 91.1 87.9 94.4 95.2 

9/25/2001 
21:35 

6.56 9 8.96 10.26 10.04 71.8 90.4 87 95.3 95.1 

9/25/2001 
21:40 

6.55 9.04 8.94 10.2 10.09 71.6 91 86.8 94.7 95.5 

9/25/2001 
21:45 

6.53 9.03 9.08 10.25 10.11 71.2 91.1 88.2 95.2 95.2 

9/25/2001 
21:50 

6.56 8.97 9.04 10.26 10.2 71.5 90.6 87.7 95.2 96.4 

9/25/2001 
21:55 

6.53 8.95 9.07 10.21 10.18 71.1 90.6 88 94.8 95.6 

9/25/2001 
22:00 

6.48 8.97 8.95 10.2 10.07 70.4 90.9 87 94.5 94.9 

9/25/2001 
22:05 

6.49 8.93 9.06 10.26 10 70.5 90.7 88 95.1 94.3 

9/25/2001 
22:10 

6.48 8.85 8.97 10.22 10.11 70.3 90 87.2 94.6 95.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
22:15 

6.46 8.85 8.98 10.29 10.18 70 90.1 87.4 95.3 95.8 

9/25/2001 
22:20 

6.41 8.81 9.01 10.27 10.12 69.4 90.4 87.7 95 95.3 

9/25/2001 
22:25 

6.43 8.8 8.91 10.29 10.2 69.6 89.9 86.7 95.2 96 

9/25/2001 
22:30 

6.41 8.86 8.96 10.24 10.18 69.2 90.5 87.1 94.6 95.7 

9/25/2001 
22:35 

6.41 8.84 8.92 10.31 10.2 69.1 90 86.8 95.2 95.9 

9/25/2001 
22:40 

6.42 8.78 9.05 10.26 10.2 69.2 89.9 87.9 94.8 95.8 

9/25/2001 
22:45 

6.42 8.78 9.01 10.23 10.21 69.1 89.9 87.6 94.4 95.8 

9/25/2001 
22:50 

6.39 8.78 8.97 10.31 10.22 68.7 90 87.1 95.1 95.9 

9/25/2001 
22:55 

6.42 8.74 8.99 10.27 10.26 68.9 89.7 87.2 94.7 96.1 

9/25/2001 
23:00 

6.4 8.76 8.97 10.28 10.16 68.7 89.9 87.1 94.7 94.1 

9/25/2001 
23:05 

6.39 8.78 8.98 10.29 10.12 68.5 90.1 87.1 94.8 94.4 

9/25/2001 
23:10 

6.36 8.75 8.99 10.35 10.22 68.1 89.8 87.2 95.3 95.6 

9/25/2001 
23:15 

6.39 8.69 9 10.31 10.18 68.4 89.3 87.3 94.8 95.2 

9/25/2001 
23:20 

6.38 8.73 9.03 10.28 10.26 68.1 89.6 87.5 94.6 95.4 

9/25/2001 
23:25 

6.37 8.71 9 10.34 10.19 68 89.5 87.2 95.1 95.1 

9/25/2001 
23:30 

6.36 8.72 9.05 10.29 10.14 67.8 89.6 87.6 94.5 94.6 

9/25/2001 
23:35 

6.38 8.72 9 10.33 10.23 67.9 89.6 87.1 94.9 95.4 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/25/2001 
23:40 

6.36 8.69 9 10.31 10.21 67.6 89.3 87.1 94.6 95.1 

9/25/2001 
23:45 

6.35 8.69 9.07 10.3 10.24 67.5 89.3 87.8 94.5 95.3 

9/25/2001 
23:50 

6.37 8.72 8.99 10.32 10.22 67.6 89 87 94.6 95.1 

9/25/2001 
23:55 

6.37 8.68 9.03 10.35 10.26 67.5 89 87.3 94.9 95.4 

9/26/2001 
0:00 

6.37 8.64 9.05 10.42 10.35 67.4 88.8 87.4 95.4 96.1 

9/26/2001 
0:05 

6.34 8.69 9.01 10.35 10.09 67.1 89.2 87 94.8 92.9 

9/26/2001 
0:10 

6.35 8.72 8.96 10.42 10.35 67.1 89.3 86.5 95.4 95.8 

9/26/2001 
0:15 

6.33 8.69 8.98 10.33 10.27 66.8 89.1 86.6 94.5 95.2 

9/26/2001 
0:20 

6.33 8.62 8.97 10.35 10.36 66.9 88.4 86.6 94.6 96 

9/26/2001 
0:25 

6.32 8.66 8.97 10.4 10.34 66.7 88.8 86.5 95 95.7 

9/26/2001 
0:30 

6.31 8.68 8.95 10.37 10.33 66.5 88.9 86.3 94.7 95.2 

9/26/2001 
0:35 

6.33 8.68 8.96 10.37 10.37 66.7 88.9 86.3 94.6 95.9 

9/26/2001 
0:40 

6.32 8.66 9 10.36 10.38 66.4 88.8 86.7 94.5 95.9 

9/26/2001 
0:45 

6.29 8.67 8.95 10.37 10.34 66.1 88.7 86.2 94.6 95.1 

9/26/2001 
0:50 

6.31 8.62 8.96 10.45 10.33 66.2 88.2 86.3 95.3 95.3 

9/26/2001 
0:55 

6.34 8.64 8.99 10.43 10.4 66.5 88.2 86.6 95 95.9 

9/26/2001 
1:00 

6.34 8.68 9.03 10.47 10.32 66.3 88.8 86.9 95.4 95.1 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
1:05 

7.57 8.64 8.9 10.4 10.35 80.7 88.3 85.7 94.7 95.3 

9/26/2001 
1:10 

8 8.69 8.98 10.44 10.45 87.9 88.8 86.4 95 96.2 

9/26/2001 
1:15 

7.96 8.64 8.9 10.43 10.41 88.9 88.3 85.7 94.8 95.6 

9/26/2001 
1:20 

7.78 8.66 8.98 10.49 10.4 87.5 88.4 86.4 95.4 95.6 

9/26/2001 
1:25 

7.78 8.62 8.97 10.41 10.4 87.9 88 86.3 94.6 95.5 

9/26/2001 
1:30 

7.76 8.67 9.05 10.47 10.38 87.8 88.4 87 95.1 95.4 

9/26/2001 
1:35 

7.74 8.65 8.95 10.42 10.54 87.7 88.2 86.1 94.6 96.8 

9/26/2001 
1:40 

7.71 8.72 8.94 10.46 10.3 87.4 88.8 86 94.9 94.4 

9/26/2001 
1:45 

7.7 8.68 8.98 10.44 10.42 87.3 88.3 86.3 94.7 94.9 

9/26/2001 
1:50 

7.88 8.64 8.93 10.42 10.48 89.5 87.9 85.9 94.5 96 

9/26/2001 
1:55 

7.82 8.68 8.98 10.5 10.44 88.9 88.3 86.3 95.1 95.5 

9/26/2001 
2:00 

7.86 8.67 8.94 10.5 10.4 89.3 88.1 85.9 95.1 95.2 

9/26/2001 
2:05 

7.8 8.68 8.94 10.5 10.47 88.7 88.2 85.9 95.1 95.7 

9/26/2001 
2:10 

7.83 8.65 8.99 10.49 10.42 89 87.8 86.3 94.9 95.2 

9/26/2001 
2:15 

7.86 8.72 8.97 10.45 10.49 89.4 88.4 86.1 94.5 95.8 

9/26/2001 
2:20 

7.87 8.73 9.03 10.45 10.54 89.5 88.6 86.7 94.4 96.2 

9/26/2001 
2:25 

7.84 8.71 9.01 10.56 10.45 89.2 88.2 86.4 95.4 95.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
2:30 

7.86 8.74 9.05 10.55 10.45 89.4 88.5 86.8 95.3 95.3 

9/26/2001 
2:35 

7.79 8.7 8.95 10.53 10.48 88.6 88.1 85.8 95 95.1 

9/26/2001 
2:40 

7.78 8.74 8.94 10.48 10.44 88.6 88.4 85.7 94.5 95 

9/26/2001 
2:45 

7.78 8.76 8.98 10.48 10.62 88.5 88.6 86.1 94.5 96.6 

9/26/2001 
2:50 

7.7 8.73 9.06 10.54 10.37 87.6 88.2 86.8 95 94.5 

9/26/2001 
2:55 

7.79 8.74 9.02 10.57 10.55 88.7 88.2 86.5 95.3 95.8 

9/26/2001 
3:00 

7.77 8.72 8.96 10.55 10.55 88.4 88 85.8 95 95.8 

9/26/2001 
3:05 

7.82 8.78 9.07 10.58 10.47 89 88.6 86.8 95.3 95 

9/26/2001 
3:10 

7.78 8.75 9.04 10.57 10.5 88.5 88.4 86.5 95.1 95.3 

9/26/2001 
3:15 

7.77 8.76 9.07 10.56 10.56 88.5 88.2 86.7 94.9 95.4 

9/26/2001 
3:20 

7.79 8.79 9.04 10.54 10.6 88.6 88.4 86.4 94.7 96.1 

9/26/2001 
3:25 

7.76 8.76 9.04 10.52 10.65 88.3 88.1 86.4 94.5 96.2 

9/26/2001 
3:30 

7.77 8.78 9.1 10.59 10.59 88.4 88.3 87 95.1 95.9 

9/26/2001 
3:35 

7.72 8.8 9.09 10.61 10.6 87.9 88.4 86.8 95.2 95.9 

9/26/2001 
3:40 

7.7 8.79 9.04 10.55 10.51 87.6 88.2 86.3 94.6 95.1 

9/26/2001 
3:45 

7.72 8.79 9.14 10.58 10.54 87.8 88.2 87.2 94.9 95.2 

9/26/2001 
3:50 

7.72 8.82 9.02 10.65 10.56 87.9 88.5 86 95.4 95 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
3:55 

7.73 8.79 9.04 10.65 10.55 88 88 86.1 95.4 95.3 

9/26/2001 
4:00 

7.74 8.79 9.02 10.57 10.55 88.1 88 85.9 94.7 95.2 

9/26/2001 
4:05 

7.73 8.8 9.12 10.59 10.68 88 88 86.8 94.8 96 

9/26/2001 
4:10 

7.76 8.8 9.14 10.57 10.69 88.2 88 86.9 94.6 96.4 

9/26/2001 
4:15 

7.72 8.81 9.03 10.59 10.64 87.8 88.1 85.8 94.7 95.3 

9/26/2001 
4:20 

7.71 8.8 9.1 10.61 10.67 87.8 87.9 86.5 94.8 96.1 

9/26/2001 
4:25 

7.71 8.84 9.13 10.66 10.68 87.8 87.9 86.7 95.3 95.8 

9/26/2001 
4:30 

7.68 8.81 9.17 10.61 10.43 87.4 87.8 87 94.8 93.8 

9/26/2001 
4:35 

7.67 8.83 9.16 10.61 10.65 87.2 88 86.9 94.7 95.8 

9/26/2001 
4:40 

7.69 8.88 9.15 10.61 10.64 87.5 88.4 86.7 94.7 95.6 

9/26/2001 
4:45 

7.66 8.85 9.16 10.65 10.67 87.1 88.1 86.8 95 95.9 

9/26/2001 
4:50 

7.66 8.88 9.15 10.64 10.6 87.1 88.3 86.7 94.9 95.2 

9/26/2001 
4:55 

7.65 8.86 9.18 10.67 10.68 87 88.1 86.9 95.1 95.8 

9/26/2001 
5:00 

7.65 8.91 9.2 10.67 10.64 87.1 88.5 87 95.1 95.4 

9/26/2001 
5:05 

7.68 8.86 9.22 10.72 10.73 87.3 87.9 87.1 95.5 96.2 

9/26/2001 
5:10 

7.65 8.91 9.13 10.71 10.71 87 88.4 86.2 95.4 95.9 

9/26/2001 
5:15 

7.7 9.09 9.16 10.66 10.66 87.6 90.1 86.4 94.9 95.5 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
5:20 

7.69 9.17 9.24 10.72 10.67 87.4 90.7 87.1 95.4 95.5 

9/26/2001 
5:25 

7.67 9.24 9.16 10.68 10.65 87.2 91.3 86.3 95 94.4 

9/26/2001 
5:30 

7.64 9.27 9.18 10.65 10.69 86.8 91.2 86.5 94.7 94.9 

9/26/2001 
5:35 

7.65 9.25 9.29 10.64 10.69 86.9 91.3 87.4 94.5 95.5 

9/26/2001 
5:40 

7.67 9.24 9.2 10.64 10.72 87.1 91.2 86.5 94.5 95.6 

9/26/2001 
5:45 

7.66 9.29 9.26 10.75 10.67 87.1 91.6 87.1 95.5 95.3 

9/26/2001 
5:50 

7.62 9.27 9.22 10.75 10.68 86.6 91.2 86.6 95.4 95.3 

9/26/2001 
5:55 

7.65 9.37 9.25 10.65 10.74 86.9 92.1 86.8 94.5 95.8 

9/26/2001 
6:00 

7.67 9.36 9.19 10.69 10.81 87.2 91.8 86.2 94.8 96.4 

9/26/2001 
6:05 

7.66 9.34 9.24 10.66 10.85 87 91.5 86.6 94.5 96.7 

9/26/2001 
6:10 

7.69 9.35 9.24 10.77 10.7 87.3 91.8 86.6 95.5 95.3 

9/26/2001 
6:15 

7.68 9.37 9.29 10.67 10.75 87.3 91.7 87 94.5 95.7 

9/26/2001 
6:20 

7.68 9.39 9.29 10.75 10.73 87.3 91.9 87 95.2 95.5 

9/26/2001 
6:25 

7.66 9.35 9.32 10.71 10.76 87 91.7 87.1 94.8 95.3 

9/26/2001 
6:30 

7.66 9.32 9.31 10.75 10.7 87 91.5 87 95.1 95.1 

9/26/2001 
6:35 

7.67 9.33 9.34 10.74 10.77 87.1 91.8 87.3 95 95.8 

9/26/2001 
6:40 

7.65 9.29 9.38 10.8 10.86 87 91.5 87.6 95.4 95.9 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
6:45 

7.69 9.28 9.35 10.71 10.8 87.3 91.7 87.2 94.7 95.9 

9/26/2001 
6:50 

7.66 9.24 9.36 10.77 10.68 87 91.4 87.3 95.1 94.8 

9/26/2001 
6:55 

7.69 9.18 9.34 10.71 10.77 87.4 91.2 87 94.5 95.5 

9/26/2001 
7:00 

7.66 9.2 9.38 10.72 10.73 87 91.6 87.3 94.6 94.8 

9/26/2001 
7:05 

7.69 9.15 9.45 10.7 10.81 87.4 91.4 87.8 94.4 96.2 

9/26/2001 
7:10 

7.67 9.13 9.4 10.76 10.88 87.1 91.4 87.3 94.9 95.6 

9/26/2001 
7:15 

7.68 9.09 9.5 10.77 10.78 87.2 91.3 88.2 95 94.9 

9/26/2001 
7:20 

7.65 9.08 9.41 10.76 10.81 86.9 92 87.3 94.9 95.7 

9/26/2001 
7:25 

7.68 9.04 9.43 10.76 10.83 87.2 91.4 87.4 94.8 95.4 

9/26/2001 
7:30 

7.68 8.99 9.4 10.73 10.71 87.3 91.3 87.1 94.5 94.7 

9/26/2001 
7:35 

7.64 9.01 9.46 10.78 10.86 86.8 91.5 87.6 95 96 

9/26/2001 
7:40 

7.63 9 9.51 10.77 10.85 86.7 91.6 88 94.9 95.9 

9/26/2001 
7:45 

7.65 8.95 9.53 10.74 10.76 86.9 91.3 88.3 94.6 95.1 

9/26/2001 
7:50 

7.71 8.93 9.47 10.76 10.75 87.5 91.3 87.9 94.7 94.9 

9/26/2001 
7:55 

7.75 8.94 9.47 10.74 10.88 88.1 91.5 88.1 94.6 96.1 

9/26/2001 
8:00 

7.8 8.95 9.48 10.74 10.74 88.9 91.8 88.5 94.6 94.8 

9/26/2001 
8:05 

7.98 8.88 9.34 10.8 10.85 90.9 91.3 87.4 95 95.7 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
8:10 

7.85 8.88 9.4 10.8 10.9 89.4 91.5 88.2 95 96.2 

9/26/2001 
8:15 

7.74 8.86 9.39 10.87 10.93 88.2 91.3 88.2 95.6 96.4 

9/26/2001 
8:20 

7.68 8.85 9.36 10.78 10.87 87.6 91.7 88.1 94.8 95.8 

9/26/2001 
8:25 

7.79 8.85 9.34 10.83 10.9 88.9 91.4 88 95.2 96.1 

9/26/2001 
8:30 

7.77 8.86 9.27 10.83 10.88 88.6 91.6 87.4 95.3 95.9 

9/26/2001 
8:35 

7.77 8.86 9.26 10.81 10.88 88.6 91.9 87.4 95.1 95.9 

9/26/2001 
8:40 

7.77 8.83 9.33 10.83 10.94 88.6 91.6 88 95.2 95.7 

9/26/2001 
8:45 

7.8 8.81 9.29 10.87 10.95 89 91.4 87.7 95.6 96.5 

9/26/2001 
8:50 

7.7 8.79 9.4 10.87 10.99 87.8 91.4 88.7 95.6 96.7 

9/26/2001 
8:55 

7.57 8.82 9.26 10.82 10.93 86.4 91.7 87.4 95.1 96.2 

9/26/2001 
9:00 

7.83 8.8 9.33 10.85 10.91 89.3 91.6 88.2 95.4 96 

9/26/2001 
9:05 

7.68 8.8 9.4 10.85 10.8 87.7 91.7 88.8 95.4 95 

9/26/2001 
9:10 

7.81 8.79 9.34 10.84 10.88 89.2 91.6 88.3 95.4 95.8 

9/26/2001 
9:15 

7.83 8.78 9.35 10.85 10.88 89.4 91.6 88.6 95.5 95.7 

9/26/2001 
9:20 

7.82 8.8 9.31 10.86 10.7 89.2 91.9 88.3 95.6 94.2 

9/26/2001 
9:25 

7.79 8.76 9.28 10.79 10.7 88.9 91.6 88.1 95 94.2 

9/26/2001 
9:30 

7.77 8.74 9.25 10.88 10.87 88.7 91.4 87.9 95.8 95.7 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
9:35 

7.78 8.73 9.33 10.78 10.87 88.8 91.4 88.8 94.9 95.8 

9/26/2001 
9:40 

7.64 8.78 9.33 10.78 10.8 87.3 91.9 89 94.9 95.2 

9/26/2001 
9:45 

7.73 8.76 9.26 10.78 10.87 88.3 91.6 88.4 95 95.8 

9/26/2001 
9:50 

7.6 8.74 9.22 10.77 10.85 86.8 91.7 88.2 94.9 95.6 

9/26/2001 
9:55 

7.71 8.75 9.28 10.8 10.86 88.1 91.8 89 95.2 95.8 

9/26/2001 
10:00 

7.66 8.72 9.18 10.8 10.88 87.5 91.6 88.2 95.2 96 

9/26/2001 
10:05 

7.65 8.73 9.11 10.82 10.91 87.5 91.7 87.6 95.4 96.3 

9/26/2001 
10:10 

7.63 8.76 9.13 10.85 10.87 87.2 92.1 88 95.7 96 

9/26/2001 
10:15 

7.82 8.75 9.08 10.78 10.84 89.4 91.9 87.7 95.1 95.8 

9/26/2001 
10:20 

7.76 8.76 9.07 10.76 10.8 88.8 91.5 87.7 95 95.4 

9/26/2001 
10:25 

7.7 8.68 9.12 10.8 10.62 88.1 91.4 88.4 95.4 93.7 

9/26/2001 
10:30 

7.7 8.75 9.05 10.73 10.88 88.1 92.2 87.9 94.8 96 

9/26/2001 
10:35 

7.77 8.68 9.09 10.77 10.73 88.9 91.5 88.4 95.2 95 

9/26/2001 
10:40 

7.8 8.74 9 10.71 10.85 89.2 92.1 87.8 94.7 96.2 

9/26/2001 
10:45 

7.88 8.68 9.1 10.74 10.88 90.2 91.6 88.9 95.1 96.5 

9/26/2001 
10:50 

7.81 8.68 9.08 10.73 10.83 89.4 91.9 88.9 95.1 96.1 

9/26/2001 
10:55 

7.88 8.72 8.98 10.76 10.81 90.2 91.8 88.1 95.4 96 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
11:00 

7.87 8.7 8.99 10.68 10.8 90.2 92 88.4 94.8 95.4 

9/26/2001 
11:05 

7.87 8.65 9 10.71 10.7 90.1 91.6 88.6 95 95.2 

9/26/2001 
11:10 

7.82 8.65 9.03 10.69 10.74 89.7 91.7 89.1 94.9 95.6 

9/26/2001 
11:15 

7.91 8.69 8.99 10.65 10.77 90.6 92.2 88.8 94.7 96 

9/26/2001 
11:20 

7.9 8.7 8.95 10.72 10.77 90.6 92.4 88.5 95.3 96 

9/26/2001 
11:25 

7.94 8.65 8.95 10.72 10.64 91.1 91.7 88.7 95.4 95 

9/26/2001 
11:30 

8 8.64 9.01 10.7 10.67 91.7 92 89.4 95.4 95.3 

9/26/2001 
11:35 

7.93 8.66 8.9 10.68 10.75 91 92.3 88.5 95.2 95.7 

9/26/2001 
11:40 

7.89 8.68 8.92 10.64 10.69 90.6 92.6 88.8 95 95.7 

9/26/2001 
11:45 

7.91 8.62 8.92 10.66 10.74 90.8 92.2 89 95.2 96.2 

9/26/2001 
11:50 

7.85 8.58 8.84 10.61 10.58 90.3 91.9 88.3 94.8 94.8 

9/26/2001 
11:55 

7.78 8.63 8.91 10.6 10.71 89.5 92.6 89.2 94.8 96.1 

9/26/2001 
12:00 

7.75 8.53 8.89 10.67 10.71 89.1 91.7 89.2 95.5 96.2 

9/26/2001 
12:05 

7.79 8.56 8.88 10.58 10.6 89.6 92.1 89.2 94.8 95.1 

9/26/2001 
12:10 

7.85 8.52 8.86 10.66 10.62 90.4 91.8 89.2 95.5 95.6 

9/26/2001 
12:15 

7.47 8.54 8.79 10.62 10.6 86 92.2 88.6 95.3 95.4 

9/26/2001 
12:20 

7.35 8.53 8.85 10.62 10.7 84.7 92.2 89.3 95.3 96.5 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
12:25 

7.67 8.54 8.81 10.58 10.54 88.4 92.4 89 95 95.1 

9/26/2001 
12:30 

8.02 8.53 8.73 10.6 10.65 92.5 92.6 88.4 95.3 95.8 

9/26/2001 
12:35 

7.95 8.49 8.81 10.6 10.57 91.6 92.6 89.3 95.3 94.6 

9/26/2001 
12:40 

7.94 8.48 8.75 10.53 10.61 91.6 92 88.8 94.8 95.8 

9/26/2001 
12:45 

7.89 8.48 8.74 10.63 10.48 91 92.4 88.9 95.7 95 

9/26/2001 
12:50 

7.89 8.46 8.67 10.53 10.52 91 92.3 88.3 94.9 95.4 

9/26/2001 
12:55 

7.86 8.46 8.66 10.58 10.42 90.8 92.5 88.4 95.4 94.6 

9/26/2001 
13:00 

7.95 8.44 8.68 10.51 10.41 91.8 92.3 88.8 94.8 94.6 

9/26/2001 
13:05 

7.88 8.41 8.6 10.57 10.45 91 92.1 88.1 95.4 95 

9/26/2001 
13:10 

7.8 8.42 8.57 10.53 10.5 90.1 92.4 87.9 95.1 95.6 

9/26/2001 
13:15 

7.86 8.41 8.61 10.57 10.55 90.9 92.4 88.4 95.5 96 

9/26/2001 
13:20 

7.79 8.42 8.62 10.56 10.46 90 92.6 88.7 95.5 95.3 

9/26/2001 
13:25 

7.84 8.38 8.52 10.53 10.42 90.6 92.4 87.8 95.3 95.1 

9/26/2001 
13:30 

7.88 8.4 8.63 10.47 10.41 91.2 92.6 89.1 94.8 95 

9/26/2001 
13:35 

7.87 8.38 8.61 10.51 10.31 91 92.4 89 95.3 94.2 

9/26/2001 
13:40 

7.91 8.36 8.49 10.46 10.5 91.6 92.3 87.9 94.9 96.1 

9/26/2001 
13:45 

7.88 8.38 8.53 10.48 10.39 91.2 92.6 88.4 95.1 95.1 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
13:50 

7.89 8.35 8.56 10.45 10.3 91.3 92.4 88.8 94.8 94.3 

9/26/2001 
13:55 

7.96 8.33 8.47 10.5 10.4 92.1 92.3 88.1 95.3 95.4 

9/26/2001 
14:00 

7.9 8.29 8.51 10.42 10.42 91.4 91.9 88.6 94.7 95.7 

9/26/2001 
14:05 

7.89 8.31 8.51 10.5 10.41 91.3 92.2 88.6 95.5 95.6 

9/26/2001 
14:10 

7.86 8.33 8.43 10.46 10.21 91 92.4 87.9 95.2 93.9 

9/26/2001 
14:15 

7.9 8.3 8.48 10.42 10.28 91.5 92.2 88.6 94.8 94.6 

9/26/2001 
14:20 

7.86 8.27 8.4 10.42 10.31 91 91.9 87.9 94.9 95 

9/26/2001 
14:25 

7.9 8.3 8.47 10.43 10.27 91.5 92.3 88.7 95.1 94.7 

9/26/2001 
14:30 

7.93 8.25 8.45 10.47 10.3 91.9 91.8 88.7 95.5 95.1 

9/26/2001 
14:35 

7.96 8.31 8.37 10.37 10.27 92.1 92.5 87.9 94.6 94.9 

9/26/2001 
14:40 

7.91 8.31 8.44 10.37 10.3 91.6 92.6 88.8 94.6 95.2 

9/26/2001 
14:45 

7.95 8.28 8.42 10.43 10.29 92.1 92.3 88.6 95.1 95.2 

9/26/2001 
14:50 

7.91 8.27 8.34 10.43 10.21 91.6 92.2 87.8 95.2 94.2 

9/26/2001 
14:55 

7.88 8.26 8.34 10.37 10.32 91.4 92.2 88 94.7 95.6 

9/26/2001 
15:00 

7.88 8.25 8.3 10.45 10.23 91.3 92 87.6 95.4 94.6 

9/26/2001 
15:05 

7.84 8.27 8.3 10.36 10.11 90.8 92.3 87.7 94.7 93.8 

9/26/2001 
15:10 

7.84 8.21 8.31 10.42 10.09 90.8 91.7 87.9 95.2 94.4 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
15:15 

7.85 8.24 8.32 10.43 10.07 91 92 88.1 95.4 93.6 

9/26/2001 
15:20 

7.86 8.24 8.29 10.33 10.2 91.1 92 87.9 94.5 94.9 

9/26/2001 
15:25 

7.86 8.23 8.27 10.32 10.2 91.1 92.2 87.7 94.5 95 

9/26/2001 
15:30 

7.9 8.25 8.31 10.36 10.12 91.6 92.3 88.3 94.8 94.1 

9/26/2001 
15:35 

7.87 8.23 8.29 10.41 10.25 91.2 92 88.1 95.3 95.6 

9/26/2001 
15:40 

7.77 8.23 8.26 10.39 10.23 90 92 87.8 95.2 95.5 

9/26/2001 
15:45 

7.7 8.22 8.27 10.35 10.2 89.1 91.9 88 94.8 95.3 

9/26/2001 
15:50 

7.65 8.27 8.26 10.4 10.23 88.4 92.5 87.9 95.3 95.6 

9/26/2001 
15:55 

7.62 8.25 8.28 10.42 10.2 87.9 92.3 88.2 95.4 94.8 

9/26/2001 
16:00 

7.51 8.22 8.26 10.37 10.15 86.5 92 88.1 95 95 

9/26/2001 
16:05 

7.44 8.22 8.24 10.4 10.28 85.7 92.2 88 95.3 95.5 

9/26/2001 
16:10 

7.4 8.21 8.23 10.36 10.19 85.2 91.9 87.9 94.9 94.6 

9/26/2001 
16:15 

7.35 8.22 8.19 10.31 10.07 84.4 91.9 87.5 94.5 94.4 

9/26/2001 
16:20 

7.29 8.2 8.18 10.39 10.12 83.7 91.7 87.5 95.2 94.9 

9/26/2001 
16:25 

7.22 8.23 8.16 10.38 10.01 82.8 91.7 87.3 95.1 93.9 

9/26/2001 
16:30 

7.21 8.26 8.25 10.35 10 82.5 92.4 88.3 94.8 93.8 

9/26/2001 
16:35 

7.17 8.23 8.22 10.39 10.09 82 92 88 95.2 94.5 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
16:40 

7.17 8.21 8.21 10.29 10.08 81.9 91.8 87.9 94.3 94.7 

9/26/2001 
16:45 

7.17 8.24 8.13 10.36 10.08 81.8 92.2 87.2 94.9 94.7 

9/26/2001 
16:50 

7.15 8.24 8.15 10.36 9.96 81.5 92.2 87.4 94.9 93.6 

9/26/2001 
16:55 

7.08 8.24 8.14 10.28 10.08 80.7 92.1 87.3 94.2 94.8 

9/26/2001 
17:00 

7.09 8.22 8.23 10.34 10.02 80.6 92 88.2 94.8 94 

9/26/2001 
17:05 

7.01 8.18 8.16 10.37 10.12 79.7 91.6 87.5 95 94.4 

9/26/2001 
17:10 

6.98 8.26 8.12 10.28 10.02 79.2 92.4 87.2 94.3 94.5 

9/26/2001 
17:15 

6.99 8.22 8.21 10.36 10.01 79.2 92 88.1 95 94.3 

9/26/2001 
17:20 

6.94 8.23 8.14 10.31 9.91 78.6 92.1 87.4 94.5 93.4 

9/26/2001 
17:25 

6.91 8.22 8.16 10.36 9.9 78.2 92 87.6 94.9 93 

9/26/2001 
17:30 

6.89 8.27 8.22 10.29 10 77.9 92.5 88.2 94.3 94.3 

9/26/2001 
17:35 

6.89 8.19 8.11 10.36 9.96 77.7 91.6 87.1 94.9 93.9 

9/26/2001 
17:40 

6.86 8.26 8.18 10.36 9.91 77.4 92.4 87.8 94.9 93.4 

9/26/2001 
17:45 

6.85 8.28 8.17 10.35 10.12 77.1 92.3 87.7 94.8 95.4 

9/26/2001 
17:50 

6.81 8.25 8.12 10.29 9.86 76.7 92.2 87.1 94.2 93 

9/26/2001 
17:55 

6.8 8.21 8.19 10.28 10.07 76.5 91.9 87.9 94.1 95.2 

9/26/2001 
18:00 

6.8 8.24 8.2 10.3 10.03 76.4 92.2 88 94.4 94.2 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
18:05 

6.75 8.24 8.15 10.29 10.15 75.9 92.1 87.4 94.2 95.3 

9/26/2001 
18:10 

6.73 8.22 8.23 10.29 10.11 75.6 91.9 88.3 94.3 95.3 

9/26/2001 
18:15 

6.74 8.21 8.17 10.38 10.04 75.6 91.7 87.7 95.1 94.6 

9/26/2001 
18:20 

6.72 8.25 8.14 10.34 10.1 75.3 92.2 87.4 94.7 95.3 

9/26/2001 
18:25 

6.7 8.22 8.21 10.37 10.01 74.9 91.8 88 95 94.4 

9/26/2001 
18:30 

6.7 8.2 8.14 10.29 10.02 74.9 91.5 87.3 94.2 94.5 

9/26/2001 
18:35 

6.68 8.27 8.25 10.27 10.09 74.7 92.3 88.4 94.1 95.1 

9/26/2001 
18:40 

6.65 8.22 8.15 10.35 9.99 74.2 91.7 87.4 94.8 94.2 

9/26/2001 
18:45 

6.66 8.18 8.16 10.3 10.04 74.2 91.3 87.4 94.3 94.6 

9/26/2001 
18:50 

6.64 8.18 8.18 10.28 10.16 74 91.1 87.7 94.1 95.8 

9/26/2001 
18:55 

6.62 8.17 8.22 10.33 9.97 73.6 91 88.1 94.5 93.9 

9/26/2001 
19:00 

6.61 8.18 8.19 10.31 9.95 73.5 91.1 87.8 94.3 93.7 

9/26/2001 
19:05 

6.57 8.21 8.14 10.38 10.04 73 90.8 87.3 95 93.6 

9/26/2001 
19:10 

6.57 8.19 8.15 10.29 9.99 72.9 91 87.3 94.1 94 

9/26/2001 
19:15 

6.57 8.16 8.14 10.36 10.09 72.9 90.7 87.2 94.8 95.1 

9/26/2001 
19:20 

6.55 8.15 8.23 10.41 10.03 72.6 90.4 88.2 95.1 94.5 

9/26/2001 
19:25 

6.55 8.14 8.14 10.34 10.04 72.5 90.3 87.2 94.5 94.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
19:30 

6.53 8.17 8.19 10.34 10.08 72.2 90.6 87.7 94.4 94.7 

9/26/2001 
19:35 

6.54 8.19 8.19 10.31 9.9 72.2 90.7 87.6 94.1 93 

9/26/2001 
19:40 

6.51 8.19 8.11 10.4 10.1 71.8 90.7 86.8 95 93.7 

9/26/2001 
19:45 

6.53 8.17 8.14 10.4 10.15 72 90.4 87.1 95 95.2 

9/26/2001 
19:50 

6.46 8.19 8.18 10.34 10.07 71.2 90.5 87.4 94.4 94.4 

9/26/2001 
19:55 

6.49 8.16 8.19 10.31 10.12 71.4 90.1 87.5 94.1 94.2 

9/26/2001 
20:00 

6.48 8.17 8.16 10.32 10.06 71.2 90.1 87.1 94.2 94.3 

9/26/2001 
20:05 

6.44 8.17 8.16 10.39 10.12 70.7 90 87.1 94.8 94.5 

9/26/2001 
20:10 

6.48 8.17 8.23 10.37 9.95 71.2 89.9 87.8 94.5 93.2 

9/26/2001 
20:15 

6.47 8.17 8.13 10.42 9.87 70.9 89.9 86.6 95 92.3 

9/26/2001 
20:20 

6.49 8.16 8.22 10.44 10.12 71 89.7 87.6 95.1 94.6 

9/26/2001 
20:25 

6.45 8.16 8.18 10.45 10.12 70.6 89.6 87.1 95.2 94.6 

9/26/2001 
20:30 

6.46 8.14 8.23 10.43 10.17 70.6 89.3 87.5 95 95.1 

9/26/2001 
20:35 

6.48 8.15 8.19 10.38 10.17 70.8 89.4 87.1 94.5 94.3 

9/26/2001 
20:40 

6.49 8.17 8.15 10.44 10.18 70.7 89.5 86.6 95 95 

9/26/2001 
20:45 

6.44 8.22 8.19 10.45 10.17 70.2 90 86.9 95.1 94.9 

9/26/2001 
20:50 

6.43 8.17 8.22 10.46 10.08 70.1 89.8 87.2 95.2 94 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
20:55 

6.42 8.2 8.25 10.46 10.13 69.8 89.6 87.4 95.1 94.4 

9/26/2001 
21:00 

6.39 8.18 8.18 10.41 10.16 69.5 89.3 86.7 94.7 94.7 

9/26/2001 
21:05 

6.4 8.2 8.17 10.38 10.22 69.5 89.4 86.5 94.3 95 

9/26/2001 
21:10 

6.39 8.21 8.19 10.47 10.08 69.4 89.4 86.6 95.2 93.8 

9/26/2001 
21:15 

6.38 8.18 8.23 10.41 10.05 69.2 89 86.9 94.6 93.5 

9/26/2001 
21:20 

6.37 8.2 8.2 10.43 10.15 69 89.1 86.5 94.7 94.4 

9/26/2001 
21:25 

6.41 8.23 8.22 10.43 10.15 69.4 89.4 86.7 94.7 94.3 

9/26/2001 
21:30 

6.37 8.2 8.15 10.45 10.21 68.9 88.9 85.8 94.8 94.2 

9/26/2001 
21:35 

6.41 8.2 8.2 10.45 10.25 69.2 88.9 86.3 94.9 95.2 

9/26/2001 
21:40 

6.38 8.2 8.27 10.49 10.04 68.9 88.8 86.9 95.1 93.5 

9/26/2001 
21:45 

6.37 8.19 8.23 10.41 10.17 68.8 88.6 86.5 94.4 94.4 

9/26/2001 
21:50 

6.39 8.23 8.21 10.47 10.11 68.9 89 86.2 95 93.7 

9/26/2001 
21:55 

6.37 8.19 8.14 10.41 10.06 68.6 88.5 85.3 94.3 93.3 

9/26/2001 
22:00 

6.38 8.21 8.19 10.41 10.22 68.7 88.3 85.7 94.3 94.4 

9/26/2001 
22:05 

6.39 8.25 8.22 10.51 10.15 68.6 88.9 86 95.2 94 

9/26/2001 
22:10 

6.38 8.16 8.23 10.5 10.17 68.5 87.9 86 95.1 94.1 

9/26/2001 
22:15 

6.39 8.23 8.26 10.52 10.32 68.6 88.2 86.2 95.2 95.4 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
22:20 

6.37 8.24 8.27 10.5 10.3 68.3 88.6 86.2 95 94.7 

9/26/2001 
22:25 

6.39 8.22 8.25 10.44 10.26 68.4 88.3 85.9 94.5 94.7 

9/26/2001 
22:30 

6.37 8.27 8.32 10.44 10.28 68.1 88.8 86.5 94.4 94.9 

9/26/2001 
22:35 

6.36 8.21 8.2 10.52 10.02 68 88 85.2 95.1 92.5 

9/26/2001 
22:40 

6.38 8.24 8.27 10.42 10.23 68.2 88.2 85.8 94.2 94.3 

9/26/2001 
22:45 

6.35 8.21 8.31 10.5 10.23 67.7 87.9 86.1 94.9 94.3 

9/26/2001 
22:50 

6.35 8.3 8.34 10.44 10.29 67.7 88.4 86.3 94.4 94.8 

9/26/2001 
22:55 

6.32 8.26 8.37 10.47 10.31 67.3 88.2 86.5 94.6 94.5 

9/26/2001 
23:00 

6.34 8.2 8.37 10.48 10.17 67.5 87.5 86.4 94.6 93.6 

9/26/2001 
23:05 

6.33 8.27 8.41 10.55 10.07 67.4 88.1 86.8 95.2 92.6 

9/26/2001 
23:10 

6.37 8.28 8.34 10.55 10.32 67.7 88.2 85.9 95.2 94.8 

9/26/2001 
23:15 

6.34 8.32 8.34 10.45 10.3 67.4 88.5 85.8 94.3 94.6 

9/26/2001 
23:20 

6.35 8.3 8.34 10.45 10.34 67.4 88.3 85.7 94.3 95 

9/26/2001 
23:25 

6.37 8.33 8.37 10.46 10.36 67.5 88.5 85.9 94.4 95.1 

9/26/2001 
23:30 

6.35 8.33 8.42 10.46 10.36 67.3 88.2 86.4 94.2 95 

9/26/2001 
23:35 

6.35 8.29 8.35 10.53 10.41 67.3 87.9 85.5 94.9 94.5 

9/26/2001 
23:40 

6.31 8.3 8.41 10.47 10.38 66.9 88 86 94.3 94.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/26/2001 
23:45 

6.35 8.32 8.37 10.52 10.35 67.2 88.1 85.5 94.8 94.8 

9/26/2001 
23:50 

6.36 8.29 8.42 10.54 10.18 67.2 87.7 86 94.8 93.1 

9/26/2001 
23:55 

6.34 8.3 8.42 10.56 10.26 66.9 87.7 85.9 95 93.8 

9/27/2001 
0:00 

6.33 8.34 8.34 10.53 10.21 66.8 88 84.9 94.7 93.3 

9/27/2001 
0:05 

6.36 8.35 8.47 10.56 10.49 67 88 86.1 95 95.8 

9/27/2001 
0:10 

6.34 8.33 8.44 10.57 10.3 66.8 87.8 85.8 95 94.1 

9/27/2001 
0:15 

6.37 8.4 8.43 10.47 10.48 67 88.4 85.5 94.1 95.6 

9/27/2001 
0:20 

6.33 8.4 8.48 10.49 10.32 66.7 88.4 86 94.2 94.1 

9/27/2001 
0:25 

6.32 8.38 8.48 10.58 10.36 66.4 88.1 85.8 95 94.4 

9/27/2001 
0:30 

6.33 8.39 8.52 10.53 10.31 66.5 87.9 86.1 94.6 93.9 

9/27/2001 
0:35 

6.36 8.37 8.49 10.56 10.32 66.8 87.8 85.7 94.8 93.9 

9/27/2001 
0:40 

6.36 8.38 8.62 10.57 10.36 66.7 87.8 87 94.8 94.3 

9/27/2001 
0:45 

6.36 8.43 8.58 10.59 10.38 66.7 88.3 86.4 95 94.4 

9/27/2001 
0:50 

6.32 8.44 8.58 10.5 10.39 66.3 87.9 86.4 94.1 94.5 

9/27/2001 
0:55 

7.52 8.41 8.55 10.59 10.32 80.7 88.2 86 94.9 93.5 

9/27/2001 
1:00 

8.09 8.43 8.65 10.55 10.29 90.8 88 86.9 94.5 93.4 

9/27/2001 
1:05 

7.91 8.47 8.53 10.53 10.38 89.5 88.4 85.6 94.3 94.2 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
1:10 

7.91 8.47 8.57 10.58 10.39 89.7 88.3 85.9 94.8 93.6 

9/27/2001 
1:15 

7.99 8.48 8.58 10.61 10.46 90.8 88.4 85.9 95 94.8 

9/27/2001 
1:20 

8.08 8.47 8.59 10.6 10.35 91.9 88.1 85.9 94.9 93.8 

9/27/2001 
1:25 

7.9 8.5 8.6 10.53 10.32 89.9 88.4 85.9 94.3 93.3 

9/27/2001 
1:30 

7.93 8.52 8.65 10.59 10.33 90.3 88.5 86.3 94.7 92.9 

9/27/2001 
1:35 

7.95 8.47 8.72 10.54 10.34 90.6 88.4 86.9 94.2 93.5 

9/27/2001 
1:40 

7.95 8.55 8.75 10.61 10.41 90.6 88.6 87.1 94.8 94.1 

9/27/2001 
1:45 

7.91 8.49 8.73 10.54 10.33 90.2 88.5 86.8 94.2 93.3 

9/27/2001 
1:50 

7.92 8.53 8.7 10.56 10.49 90.3 88.3 86.4 94.4 94.7 

9/27/2001 
1:55 

7.97 8.49 8.67 10.64 10.63 90.9 87.8 86.1 95 95.9 

9/27/2001 
2:00 

7.92 8.53 8.67 10.56 10.53 90.3 88.1 85.9 94.2 94.8 

9/27/2001 
2:05 

7.93 8.55 8.73 10.64 10.4 90.4 88.3 86.4 95 93.8 

9/27/2001 
2:10 

7.85 8.56 8.67 10.63 10.42 89.5 88.3 85.7 94.8 93.9 

9/27/2001 
2:15 

7.84 8.56 8.69 10.56 10.45 89.4 88.2 85.9 94.2 94.2 

9/27/2001 
2:20 

7.82 8.55 8.73 10.55 10.51 89.2 88.1 86.1 94.1 94.6 

9/27/2001 
2:25 

7.85 8.54 8.68 10.57 10.57 89.6 88 85.6 94.3 95.1 

9/27/2001 
2:30 

7.85 8.6 8.76 10.67 10.51 89.5 88.4 86.3 95 94.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
2:35 

7.85 8.58 8.76 10.59 10.39 89.6 88.2 86.2 94.3 93.5 

9/27/2001 
2:40 

7.86 8.57 8.75 10.58 10.5 89.7 88 86 94.3 94.3 

9/27/2001 
2:45 

7.89 8.6 8.76 10.6 10.52 90 88.2 86 94.4 94.5 

9/27/2001 
2:50 

7.83 8.6 8.79 10.68 10.55 89.3 88 86.2 95 94.7 

9/27/2001 
2:55 

7.85 8.58 8.78 10.59 10.4 89.6 87.9 86 94.2 93.3 

9/27/2001 
3:00 

7.84 8.62 8.82 10.65 10.56 89.4 88.2 86.3 94.7 94.7 

9/27/2001 
3:05 

7.83 8.63 8.79 10.66 10.51 89.3 88.2 86 94.8 94.3 

9/27/2001 
3:10 

7.78 8.59 8.8 10.61 10.57 88.8 87.7 86 94.3 94.1 

9/27/2001 
3:15 

7.79 8.67 8.83 10.6 10.39 88.8 88.5 86.2 94.2 93 

9/27/2001 
3:20 

7.88 8.67 8.84 10.69 10.54 89.9 88 86.2 95 94.4 

9/27/2001 
3:25 

7.8 8.63 8.9 10.62 10.55 89 87.9 86.7 94.3 93.8 

9/27/2001 
3:30 

7.82 8.66 8.88 10.71 10.58 89.2 88.1 86.4 95.1 94.3 

9/27/2001 
3:35 

7.77 8.65 8.87 10.71 10.57 88.6 88 86.2 95.1 94.2 

9/27/2001 
3:40 

7.71 8.68 8.86 10.68 10.53 88 88.3 86.1 94.7 94.1 

9/27/2001 
3:45 

7.68 8.71 8.93 10.63 10.65 87.7 88.2 86.6 94.3 95.1 

9/27/2001 
3:50 

7.7 8.68 8.9 10.65 10.68 87.8 88.3 86.2 94.5 95.3 

9/27/2001 
3:55 

7.74 8.69 8.86 10.7 10.57 88.2 88.1 85.8 94.9 93.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
4:00 

7.72 8.73 8.84 10.71 10.59 88 88.4 85.5 95 94.5 

9/27/2001 
4:05 

7.75 8.73 8.89 10.73 10.68 88.4 88.2 85.9 95.1 95.2 

9/27/2001 
4:10 

7.72 8.74 8.97 10.73 10.59 88.1 88 86.6 95 94.4 

9/27/2001 
4:15 

7.74 8.72 8.96 10.7 10.59 88.2 88.1 86.4 94.7 94.3 

9/27/2001 
4:20 

7.7 8.74 8.97 10.68 10.52 87.9 88.3 86.5 94.5 93.7 

9/27/2001 
4:25 

7.71 9.1 8.97 10.74 10.67 87.9 91.5 86.3 95 95 

9/27/2001 
4:30 

7.91 9.22 8.95 10.63 10.55 90.2 92.3 86 94.1 93.9 

9/27/2001 
4:35 

7.69 9.31 8.98 10.66 10.59 87.7 93 86.3 94.3 94.2 

9/27/2001 
4:40 

7.73 9.33 9.05 10.75 10.61 88.1 92.7 86.9 95.1 94.4 

9/27/2001 
4:45 

7.8 9.37 8.98 10.7 10.78 89 92.8 86.1 94.6 95.9 

9/27/2001 
4:50 

7.77 9.35 9 10.76 10.64 88.6 92.6 86.2 95.1 94.5 

9/27/2001 
4:55 

7.74 9.34 9.06 10.68 10.62 88.2 92.6 86.8 94.4 94.3 

9/27/2001 
5:00 

7.64 9.33 9.02 10.77 10.64 87.1 92.8 86.3 95.1 94.5 

9/27/2001 
5:05 

7.63 9.32 9.12 10.71 10.52 87 93.2 87.2 94.6 93.3 

9/27/2001 
5:10 

7.65 9.25 9.02 10.66 10.65 87.2 93 86.1 94.1 94.4 

9/27/2001 
5:15 

7.65 9.16 9 10.76 10.6 87.3 92.7 85.9 95 93.4 

9/27/2001 
5:20 

7.73 9.12 9.09 10.75 10.79 88.1 92.5 86.7 94.9 95.7 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
5:25 

7.69 9.05 9.12 10.76 10.77 87.7 92.8 86.9 94.9 95.4 

9/27/2001 
5:30 

7.86 8.97 9.08 10.77 10.69 89.6 92.6 86.4 95.1 94.7 

9/27/2001 
5:35 

7.75 8.93 9.11 10.76 10.76 88.4 92.6 86.7 94.9 95.3 

9/27/2001 
5:40 

7.69 8.92 9.04 10.79 10.43 87.6 93 86 95.1 92.3 

9/27/2001 
5:45 

7.75 8.81 9.24 10.76 10.57 88.3 92.2 87.7 94.8 93.6 

9/27/2001 
5:50 

7.77 8.82 9.32 10.69 10.62 88.5 92.8 88.2 94.2 93.6 

9/27/2001 
5:55 

7.69 8.8 9.4 10.7 10.8 87.7 92.8 88.8 94.2 95.5 

9/27/2001 
6:00 

7.69 8.7 9.39 10.74 10.66 87.7 92.1 88.5 94.6 94.2 

9/27/2001 
6:05 

7.68 8.72 9.45 10.79 10.61 87.6 92.5 88.9 95 93.7 

9/27/2001 
6:10 

7.65 8.74 9.5 10.73 10.53 87.2 93 89.2 94.5 93 

9/27/2001 
6:15 

7.67 8.7 9.37 10.75 10.63 87.4 92.7 88.2 94.6 93.9 

9/27/2001 
6:20 

7.68 8.65 9.36 10.73 10.74 87.6 92.7 88.4 94.4 94.8 

9/27/2001 
6:25 

7.66 8.66 9.34 10.72 10.72 87.3 92.9 88.7 94.3 94.2 

9/27/2001 
6:30 

7.71 8.67 9.22 10.73 10.69 87.9 92.8 88 94.4 94.3 

9/27/2001 
6:35 

7.52 8.65 9.15 10.74 10.66 85.8 92.7 87.7 94.4 94 

9/27/2001 
6:40 

7.71 8.67 9.16 10.84 10.8 87.8 92.7 88 95.3 95.2 

9/27/2001 
6:45 

7.72 8.63 9.14 10.83 10.72 88.1 92.7 87.9 95.2 94.4 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
6:50 

7.71 8.63 9.21 10.84 10.71 87.8 92.7 88.8 95.3 94.4 

9/27/2001 
6:55 

7.7 8.64 9.1 10.8 10.71 87.7 92.5 87.8 94.9 94.3 

9/27/2001 
7:00 

7.71 8.63 9.17 10.78 10.78 87.9 92.9 88.7 94.7 94.9 

9/27/2001 
7:05 

7.7 8.6 9.09 10.76 10.81 87.7 92.7 88.1 94.5 95.1 

9/27/2001 
7:10 

7.75 8.57 9.08 10.73 10.72 88.4 92.3 88.3 94.3 94.3 

9/27/2001 
7:15 

7.74 8.59 9.02 10.77 10.74 88.2 92.6 88 94.5 94.5 

9/27/2001 
7:20 

7.68 8.59 9.04 10.84 10.79 87.6 92.7 88.5 95.1 94.8 

9/27/2001 
7:25 

7.69 8.59 9.01 10.79 10.81 87.7 92.7 88.6 94.7 95 

9/27/2001 
7:30 

7.76 8.59 8.93 10.84 10.75 88.4 92.4 88.2 95.1 94.4 

9/27/2001 
7:35 

7.71 8.62 8.86 10.8 10.76 87.9 93.1 87.8 94.8 94.1 

9/27/2001 
7:40 

7.74 8.61 8.89 10.77 10.78 88.2 93 88.5 94.5 94.7 

9/27/2001 
7:45 

7.72 8.58 8.87 10.74 10.68 88 92.7 88.5 94.2 93.8 

9/27/2001 
7:50 

7.66 8.61 8.78 10.85 10.77 87.3 92.6 88 95.1 94 

9/27/2001 
7:55 

7.73 8.55 8.78 10.75 10.79 88.1 92.4 88.3 94.3 94.7 

9/27/2001 
8:00 

7.78 8.57 8.72 10.75 10.72 88.6 92.7 87.9 94.2 93.5 

9/27/2001 
8:05 

7.79 8.59 8.7 10.75 10.77 88.8 92.9 87.8 94.2 94.4 

9/27/2001 
8:10 

7.8 8.56 8.76 10.84 10.81 88.9 92.6 88.6 95 94.7 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
8:15 

7.61 8.57 8.73 10.78 10.77 86.7 92.8 88.6 94.5 94.4 

9/27/2001 
8:20 

7.74 8.58 8.65 10.83 10.76 88.1 92.9 88 94.9 94.3 

9/27/2001 
8:25 

7.48 8.57 8.63 10.87 10.83 85.2 92.5 87.8 95.2 94.9 

9/27/2001 
8:30 

7.65 8.57 8.56 10.79 10.78 87.3 92.8 87.3 94.5 94.4 

9/27/2001 
8:35 

7.69 8.59 8.6 10.87 10.79 87.7 93.1 87.8 95.2 94.5 

9/27/2001 
8:40 

7.56 8.57 8.61 10.78 10.88 86.3 92.9 88.1 94.4 94.8 

9/27/2001 
8:45 

7.7 8.59 8.62 10.81 10.84 87.8 93.2 88.3 94.7 95 

9/27/2001 
8:50 

8.04 8.52 8.59 10.83 10.75 91.8 92.4 88 94.8 94.2 

9/27/2001 
8:55 

7.84 8.59 8.6 10.78 10.85 89.4 93.2 88.2 94.4 95 

9/27/2001 
9:00 

7.62 8.54 8.65 10.85 10.85 87 92.7 88.8 95.1 95 

9/27/2001 
9:05 

7.74 8.57 8.6 10.87 10.77 88.3 92.9 88.4 95.2 94.4 

9/27/2001 
9:10 

7.77 8.54 8.6 10.86 11 88.7 92.6 88.5 95.1 96.4 

9/27/2001 
9:15 

7.84 8.55 8.54 10.85 10.84 89.5 92.8 88 95.1 95 

9/27/2001 
9:20 

7.89 8.57 8.53 10.82 10.82 90.1 93.2 87.9 94.8 94.9 

9/27/2001 
9:25 

7.73 8.52 8.56 10.84 10.71 88.3 92.5 88.3 95.1 93.9 

9/27/2001 
9:30 

7.97 8.53 8.58 10.83 10.84 90.9 92.6 88.5 95 95.1 

9/27/2001 
9:35 

7.89 8.56 8.59 10.84 10.89 90.1 93 88.7 95.1 95.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
9:40 

7.92 8.54 8.57 10.86 10.78 90.4 92.6 88.6 95.3 94.1 

9/27/2001 
9:45 

7.86 8.53 8.53 10.85 10.77 89.8 92.7 88.2 95.3 94.7 

9/27/2001 
9:50 

7.92 8.55 8.56 10.73 10.84 90.4 92.9 88.5 94.3 95 

9/27/2001 
9:55 

7.91 8.56 8.55 10.73 10.7 90.3 93 88.5 94.3 94 

9/27/2001 
10:00 

7.98 8.52 8.57 10.73 10.69 91.1 92.7 88.9 94.4 94 

9/27/2001 
10:05 

7.86 8.52 8.51 10.8 10.74 89.8 92.7 88.3 95 94.6 

9/27/2001 
10:10 

7.86 8.56 8.47 10.81 10.68 89.8 93.2 87.9 95.1 94 

9/27/2001 
10:15 

8.02 8.56 8.49 10.72 10.71 91.7 93 88.2 94.4 94.4 

9/27/2001 
10:20 

8.02 8.52 8.48 10.7 10.59 91.7 92.8 88.2 94.3 93.4 

9/27/2001 
10:25 

7.88 8.5 8.5 10.8 10.77 90.1 92.7 88.5 95.2 95 

9/27/2001 
10:30 

7.8 8.53 8.45 10.73 10.71 89.1 93.1 88 94.7 94.6 

9/27/2001 
10:35 

7.89 8.49 8.43 10.68 10.67 90.2 92.7 87.9 94.3 94.3 

9/27/2001 
10:40 

8.03 8.53 8.45 10.73 10.6 91.8 93.1 88.1 94.8 93.8 

9/27/2001 
10:45 

7.92 8.51 8.48 10.74 10.65 90.7 93 88.5 94.9 94.3 

9/27/2001 
10:50 

8 8.53 8.52 10.76 10.73 91.6 93.3 89 95.2 95.1 

9/27/2001 
10:55 

7.96 8.5 8.49 10.74 10.58 91.2 92.9 88.8 95.1 93.6 

9/27/2001 
11:00 

7.92 8.51 8.47 10.74 10.6 90.7 93.3 88.7 95.2 94.1 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
11:05 

7.94 8.47 8.42 10.64 10.68 91 92.9 88.2 94.4 94.9 

9/27/2001 
11:10 

8.07 8.47 8.48 10.67 10.64 92.5 92.9 88.8 94.6 93.7 

9/27/2001 
11:15 

8.02 8.45 8.49 10.69 10.45 92 92.9 89 94.9 93 

9/27/2001 
11:20 

8.01 8.47 8.4 10.62 10.52 91.8 93.1 88.2 94.3 93.4 

9/27/2001 
11:25 

7.99 8.43 8.49 10.66 10.52 91.7 92.8 89.2 94.8 93.8 

9/27/2001 
11:30 

8.01 8.44 8.44 10.71 10.58 91.9 93 88.9 95.3 94.5 

9/27/2001 
11:35 

8 8.42 8.41 10.66 10.54 91.9 92.9 88.6 94.9 94.2 

9/27/2001 
11:40 

8.06 8.4 8.44 10.6 10.63 92.6 92.8 89 94.4 95.1 

9/27/2001 
11:45 

8.08 8.42 8.41 10.63 10.53 93 93.2 88.8 94.8 94.3 

9/27/2001 
11:50 

7.99 8.41 8.36 10.65 10.5 92 92.8 88.4 95 94.1 

9/27/2001 
11:55 

8.01 8.36 8.33 10.64 10.52 92.2 92.7 88.1 95 94.4 

9/27/2001 
12:00 

7.94 8.41 8.34 10.66 10.39 91.5 93.4 88.4 95.3 93.3 

9/27/2001 
12:05 

7.8 8.35 8.32 10.68 10.58 89.8 92.8 88.2 95.6 95.2 

9/27/2001 
12:10 

7.95 8.37 8.25 10.6 10.54 91.6 93.3 87.6 94.9 94.1 

9/27/2001 
12:15 

7.97 8.33 8.29 10.55 10.28 91.8 92.7 88.1 94.5 92.6 

9/27/2001 
12:20 

7.99 8.34 8.32 10.61 10.47 92.1 93 88.6 95.2 94.4 

9/27/2001 
12:25 

7.92 8.36 8.25 10.6 10.34 91.3 93.4 88.1 95.1 93.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
12:30 

7.89 8.3 8.31 10.54 10.41 91 92.8 88.8 94.6 94.1 

9/27/2001 
12:35 

7.99 8.3 8.25 10.58 10.58 92.1 92.9 88.3 95 95.7 

9/27/2001 
12:40 

7.97 8.29 8.27 10.47 10.46 91.9 92.9 88.7 94.1 94.8 

9/27/2001 
12:45 

7.97 8.32 8.22 10.57 10.38 91.9 93.3 88.3 95.1 94.1 

9/27/2001 
12:50 

8.01 8.27 8.25 10.46 10.26 92.3 92.9 88.7 94.2 93.1 

9/27/2001 
12:55 

8 8.26 8.21 10.5 10.38 92.2 92.8 88.4 94.6 94.4 

9/27/2001 
13:00 

8.05 8.25 8.22 10.5 10.35 92.8 92.8 88.6 94.7 94.2 

9/27/2001 
13:05 

7.97 8.27 8.23 10.44 10.35 92 93.1 88.8 94.2 94.3 

9/27/2001 
13:10 

7.93 8.26 8.14 10.43 10.29 91.6 93 88 94.2 93.3 

9/27/2001 
13:15 

7.93 8.29 8.12 10.49 10.34 91.6 93.5 87.9 94.8 94.4 

9/27/2001 
13:20 

7.93 8.26 8.17 10.42 10.26 91.6 93.2 88.6 94.2 93.8 

9/27/2001 
13:25 

7.94 8.22 8.07 10.44 10.33 91.6 92.6 87.6 94.5 94.5 

9/27/2001 
13:30 

8 8.23 8.13 10.4 10.17 92.3 92.9 88.3 94.2 93.1 

9/27/2001 
13:35 

7.99 8.23 8.08 10.38 10.29 92.2 93 87.9 94.1 94.3 

9/27/2001 
13:40 

7.96 8.22 8.07 10.45 10.18 91.9 93 88 94.8 93.4 

9/27/2001 
13:45 

7.99 8.24 8.15 10.47 10.21 92.3 93.3 88.9 95 93.8 

9/27/2001 
13:50 

8.07 8.24 8.08 10.44 10.23 93.2 93.3 88.3 94.8 94.1 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
13:55 

8.04 8.21 8.02 10.36 10.15 92.9 93.5 87.7 94.1 93.4 

9/27/2001 
14:00 

8.09 8.2 8.04 10.41 10.13 93.5 93 88 94.6 92.9 

9/27/2001 
14:05 

8.07 8.2 8.06 10.41 10.2 93.2 93 88.3 94.7 93.6 

9/27/2001 
14:10 

8.05 8.16 8.11 10.37 10.15 92.9 92.5 88.9 94.4 93.7 

9/27/2001 
14:15 

8.07 8.18 7.99 10.42 10.1 93.2 92.8 87.8 94.9 93.3 

9/27/2001 
14:20 

8 8.21 8.02 10.32 10.24 92.4 93.1 88.2 94 94.7 

9/27/2001 
14:25 

8.07 8.18 8.05 10.37 9.94 93.2 92.9 88.6 94.5 91.7 

9/27/2001 
14:30 

8.08 8.15 8.06 10.29 10.08 93.3 92.6 88.7 93.9 93.5 

9/27/2001 
14:35 

8.07 8.19 8.05 10.36 10.12 93.2 93.1 88.8 94.6 93.9 

9/27/2001 
14:40 

8.07 8.2 8.01 10.32 10.11 93.2 93.2 88.3 94.2 93.8 

9/27/2001 
14:45 

8.03 8.16 8.07 10.34 10.09 92.8 92.8 89 94.4 93.8 

9/27/2001 
14:50 

8.03 8.16 7.99 10.35 10.2 92.8 93.1 88.3 94.6 94.9 

9/27/2001 
14:55 

8.03 8.16 8.02 10.29 10.01 92.8 93 88.6 94 93.2 

9/27/2001 
15:00 

8.07 8.16 8.01 10.27 9.9 93.2 92.8 88.5 93.9 92.5 

9/27/2001 
15:05 

8.07 8.18 8.01 10.3 9.89 93.2 93.1 88.7 94.2 92.2 

9/27/2001 
15:10 

8.03 8.15 8 10.31 9.93 92.8 92.8 88.5 94.3 92.7 

9/27/2001 
15:15 

7.9 8.14 7.97 10.36 10.03 91.2 92.6 88.3 94.9 93.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
15:20 

7.75 8.12 8.02 10.35 9.84 89.4 92.5 88.9 94.8 91.9 

9/27/2001 
15:25 

7.67 8.11 7.96 10.34 9.89 88.4 92.3 88.2 94.8 92.3 

9/27/2001 
15:30 

7.63 8.17 7.94 10.26 10.06 87.8 93.1 88.1 94.1 94.2 

9/27/2001 
15:35 

7.55 8.11 7.96 10.27 10.06 86.7 92.5 88.3 94.2 94.3 

9/27/2001 
15:40 

7.57 8.14 7.99 10.33 9.96 86.9 92.8 88.6 94.8 93.3 

9/27/2001 
15:45 

7.46 8.14 7.99 10.31 9.92 85.5 92.8 88.7 94.6 93 

9/27/2001 
15:50 

7.46 8.14 7.99 10.35 9.92 85.4 92.8 88.7 94.9 93.1 

9/27/2001 
15:55 

7.31 8.18 8 10.37 9.73 83.5 93.2 88.9 95.2 91.4 

9/27/2001 
16:00 

7.29 8.13 7.95 10.28 9.9 83.2 92.7 88.3 94.3 93 

9/27/2001 
16:05 

7.37 8.18 7.97 10.28 9.86 84 93.2 88.6 94.4 92.7 

9/27/2001 
16:10 

7.3 8.14 7.97 10.26 9.92 83.1 92.8 88.6 94.1 93.3 

9/27/2001 
16:15 

7.2 8.15 7.94 10.22 9.93 81.8 92.9 88.2 93.8 93.4 

9/27/2001 
16:20 

7.14 8.13 7.96 10.28 9.8 81 92.6 88.5 94.3 92.4 

9/27/2001 
16:25 

7.09 8.14 7.99 10.29 9.81 80.4 92.8 88.8 94.4 92.7 

9/27/2001 
16:30 

7.07 8.14 8.01 10.31 9.85 80 92.7 89 94.6 92.5 

9/27/2001 
16:35 

7.03 8.14 7.96 10.26 9.83 79.5 92.5 88.4 94.1 92.7 

9/27/2001 
16:40 

7.03 8.14 7.94 10.29 9.63 79.4 92.7 88.2 94.4 90.8 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
16:45 

7.01 8.18 8.03 10.25 9.36 79 92.7 89.2 94.1 88.3 

9/27/2001 
16:50 

6.99 8.18 7.99 10.29 9.89 78.8 93.1 88.8 94.5 93.3 

9/27/2001 
16:55 

6.93 8.19 7.95 10.21 10.02 78 93 88.3 93.8 94.6 

9/27/2001 
17:00 

6.92 8.14 8 10.21 9.83 77.7 92.9 88.9 93.8 92.9 

9/27/2001 
17:05 

6.92 8.18 7.98 10.23 9.9 77.7 93.1 88.7 93.9 93.6 

9/27/2001 
17:10 

6.92 8.17 7.97 10.2 9.87 77.6 93 88.5 93.7 93.3 

9/27/2001 
17:15 

6.88 8.16 8 10.25 9.83 77.1 92.9 88.9 94.2 93 

9/27/2001 
17:20 

6.89 8.12 7.97 10.19 9.76 77.2 92.4 88.6 93.6 92.3 

9/27/2001 
17:25 

6.87 8.15 7.92 10.24 9.8 76.9 92.7 88 94 92.7 

9/27/2001 
17:30 

6.85 8.17 7.99 10.23 9.93 76.6 92.9 88.8 94 93.9 

9/27/2001 
17:35 

6.86 8.17 7.94 10.26 9.75 76.6 92.7 88.2 94.2 92.3 

9/27/2001 
17:40 

6.84 8.14 7.91 10.22 9.86 76.4 92.5 87.9 93.9 93.3 

9/27/2001 
17:45 

6.82 8.16 7.99 10.21 9.85 76 92.8 88.8 93.8 93.3 

9/27/2001 
17:50 

6.82 8.13 7.9 10.18 9.78 76.1 92.3 87.8 93.5 92.6 

9/27/2001 
17:55 

6.84 8.07 7.98 10.2 9.9 76.2 91.6 88.6 93.7 93.8 

9/27/2001 
18:00 

6.8 8.06 7.93 10.17 9.86 75.7 91.5 88 93.5 93.5 

9/27/2001 
18:05 

6.8 8.07 7.99 10.2 9.87 75.7 91.6 88.7 93.7 93.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
18:10 

6.81 8.03 7.94 10.28 9.85 75.7 91.1 88.2 94.5 93.4 

9/27/2001 
18:15 

6.84 8.08 7.96 10.26 9.88 76 91.6 88.4 94.3 93.6 

9/27/2001 
18:20 

6.85 8.01 7.96 10.21 9.92 76 90.9 88.3 93.9 94.1 

9/27/2001 
18:25 

6.81 8.09 7.98 10.24 9.89 75.6 91.4 88.6 94.1 93.8 

9/27/2001 
18:30 

6.81 8.04 8.02 10.22 9.68 75.5 91 88.9 94 91.8 

9/27/2001 
18:35 

6.74 8.02 7.96 10.28 9.79 74.7 90.6 88.2 94.5 92.8 

9/27/2001 
18:40 

6.75 8.03 7.96 10.24 9.74 74.7 90.3 88.2 94.2 92.4 

9/27/2001 
18:45 

6.76 7.99 8.02 10.2 9.93 74.7 90.1 88.9 93.9 94.2 

9/27/2001 
18:50 

6.74 8.04 8.02 10.25 9.91 74.5 90.8 88.9 94.3 94 

9/27/2001 
18:55 

6.76 8.02 7.93 10.3 9.79 74.6 90.5 87.8 94.8 92.8 

9/27/2001 
19:00 

6.73 8.05 7.94 10.23 9.62 74.3 90.7 87.8 94.1 91.2 

9/27/2001 
19:05 

6.76 7.99 7.95 10.22 9.74 74.5 90 88 94 92.4 

9/27/2001 
19:10 

6.75 8.04 8 10.26 9.84 74.4 90.4 88.5 94.4 93.3 

9/27/2001 
19:15 

6.73 8.04 7.98 10.27 10.08 74.1 90.4 88.1 94.5 95.6 

9/27/2001 
19:20 

6.6 8.04 7.97 10.26 9.75 72.7 90.4 88 94.4 92.4 

9/27/2001 
19:25 

6.73 8.02 8.01 10.25 9.8 74.1 90 88.4 94.3 92.2 

9/27/2001 
19:30 

6.73 8.03 7.95 10.17 9.63 74 90 87.7 93.6 91.2 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
19:35 

6.56 7.99 7.96 10.24 9.81 72.1 89.5 87.7 94.2 92.9 

9/27/2001 
19:40 

6.72 8.01 7.98 10.24 9.78 73.8 89.3 87.8 94.3 92.6 

9/27/2001 
19:45 

6.66 7.99 7.95 10.2 9.89 73 89.5 87.4 93.9 93.6 

9/27/2001 
19:50 

6.51 7.99 7.97 10.23 9.88 71.4 89.3 87.6 94.1 92.6 

9/27/2001 
19:55 

6.71 7.97 7.97 10.19 9.82 73.5 89.1 87.5 93.7 92.9 

9/27/2001 
20:00 

6.43 7.99 8.04 10.19 9.73 70.4 89.7 88.2 93.8 92.1 

9/27/2001 
20:05 

6.74 7.98 8.06 10.24 9.78 73.8 89 88.4 94.2 92.5 

9/27/2001 
20:10 

6.72 7.97 8.07 10.17 9.87 73.4 88.9 88.4 93.6 93.3 

9/27/2001 
20:15 

6.73 8.04 8 10.23 9.95 73.5 89.6 87.6 94.1 93.7 

9/27/2001 
20:20 

6.7 8 8.04 10.26 9.82 73.1 89.1 87.8 94.3 92.8 

9/27/2001 
20:25 

6.69 8.01 8.04 10.17 9.74 72.9 89.1 87.8 93.5 92.1 

9/27/2001 
20:30 

6.68 8.07 8.03 10.22 9.75 72.8 89.7 87.6 94 92.1 

9/27/2001 
20:35 

6.67 7.97 7.99 10.2 9.91 72.7 88.5 87 93.8 93.6 

9/27/2001 
20:40 

6.66 8 8.08 10.21 9.91 72.5 88.7 88 93.8 92.7 

9/27/2001 
20:45 

6.65 8.03 8.09 10.28 9.88 72.4 89 87.9 94.4 93.3 

9/27/2001 
20:50 

6.69 7.98 8.1 10.22 9.91 72.7 88.3 88 93.8 93.4 

9/27/2001 
20:55 

6.67 8 8.03 10.26 9.9 72.4 88.3 87.1 94.2 93.4 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
21:00 

6.64 7.99 8.09 10.26 9.77 72 87.9 87.7 94.1 92.1 

9/27/2001 
21:05 

6.67 8 8.13 10.22 9.87 72.3 88.3 88 93.8 93 

9/27/2001 
21:10 

6.65 7.98 8.12 10.22 9.97 72.1 88.1 87.8 93.7 93.9 

9/27/2001 
21:15 

6.63 7.95 8.1 10.22 9.89 71.7 87.9 87.5 93.8 93.1 

9/27/2001 
21:20 

6.61 7.97 8.07 10.27 9.86 71.5 87.8 87.1 94.2 92.7 

9/27/2001 
21:25 

6.61 7.97 8.13 10.21 10.02 71.4 88.2 87.6 93.6 94.8 

9/27/2001 
21:30 

6.62 8 8.07 10.29 9.97 71.5 87.9 86.9 94.3 93.7 

9/27/2001 
21:35 

6.59 7.98 8.07 10.28 9.99 71.2 87.7 86.8 94.2 93.9 

9/27/2001 
21:40 

6.59 8 8.12 10.24 10.05 71 87.8 87.2 93.8 94.4 

9/27/2001 
21:45 

6.58 8.02 8.06 10.31 9.87 70.8 88 86.5 94.4 92.7 

9/27/2001 
21:50 

6.6 8 8.06 10.26 9.84 71.1 87.7 86.4 94 92.1 

9/27/2001 
21:55 

6.59 8.06 8.07 10.33 9.86 70.9 88.3 86.4 94.6 92.5 

9/27/2001 
22:00 

6.56 8.05 8.06 10.23 9.81 70.5 88 86.2 93.6 92 

9/27/2001 
22:05 

6.51 8.01 8.09 10.25 10.03 69.9 87.6 86.4 93.8 94 

9/27/2001 
22:10 

6.51 8.01 8.08 10.32 10 69.8 87.5 86.2 94.4 93.7 

9/27/2001 
22:15 

6.51 8.02 8.14 10.25 9.94 69.9 87.5 86.7 93.8 93.1 

9/27/2001 
22:20 

6.51 8.03 8.13 10.23 9.91 69.8 87.6 86.5 93.6 92.8 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
22:25 

6.49 8.06 8.17 10.29 9.92 69.5 87.8 86.8 94.1 92.8 

9/27/2001 
22:30 

6.46 8 8.13 10.34 9.86 69.1 87.1 86.4 94.6 92.5 

9/27/2001 
22:35 

6.5 8.09 8.15 10.3 9.87 69.6 88 86.4 94.1 92.3 

9/27/2001 
22:40 

6.47 8.07 8.17 10.33 9.85 69.2 87.7 86.5 94.3 92.1 

9/27/2001 
22:45 

6.47 8.08 8.23 10.32 9.96 69.1 87.7 87.1 94.3 93.1 

9/27/2001 
22:50 

6.45 8.05 8.19 10.37 10 68.9 87.3 86.5 94.7 93.4 

9/27/2001 
22:55 

6.44 8.09 8.21 10.27 9.93 68.7 87.7 86.7 93.8 92.2 

9/27/2001 
23:00 

6.49 8.06 8.29 10.34 10 69.2 87.2 87.4 94.4 93.3 

9/27/2001 
23:05 

6.45 8.1 8.24 10.29 9.93 68.7 87.6 86.8 93.9 92.6 

9/27/2001 
23:10 

6.51 8.13 8.27 10.26 9.97 69.2 87.8 87 93.6 92.6 

9/27/2001 
23:15 

6.5 8.09 8.26 10.29 10.04 69.1 87.3 86.8 93.8 93.5 

9/27/2001 
23:20 

6.49 8.09 8.25 10.27 9.99 69 87.4 86.6 93.6 93 

9/27/2001 
23:25 

6.5 8.13 8.29 10.32 9.91 69.1 87.7 86.9 94 92.2 

9/27/2001 
23:30 

6.54 8.09 8.37 10.36 10.17 69.4 87.2 87.6 94.4 94.6 

9/27/2001 
23:35 

6.57 8.17 8.31 10.33 10.04 69.7 87.9 86.9 94.1 93.4 

9/27/2001 
23:40 

6.51 8.16 8.31 10.31 9.98 69 87.3 86.9 93.9 92.7 

9/27/2001 
23:45 

6.47 8.14 8.3 10.28 9.96 68.6 87.4 86.6 93.6 92.6 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/27/2001 
23:50 

6.52 8.18 8.35 10.28 10.06 69 87.8 87 93.6 93.4 

9/27/2001 
23:55 

6.51 8.16 8.36 10.37 9.92 68.9 87.5 87.1 94.4 92 

9/28/2001 
0:00 

6.5 8.13 8.38 10.33 9.95 68.7 87.1 87.1 94 92.3 

9/28/2001 
0:05 

6.52 8.17 8.41 10.33 10.11 68.9 87.4 87.3 93.9 93.7 

9/28/2001 
0:10 

6.48 8.17 8.38 10.38 10.11 68.4 87.3 86.9 94.4 93.6 

9/28/2001 
0:15 

6.49 8.17 8.44 10.32 10.03 68.5 87.4 87.5 93.8 92.8 

9/28/2001 
0:20 

6.5 8.16 8.47 10.4 9.99 68.6 87.1 87.6 94.5 92.4 

9/28/2001 
0:25 

6.54 8.22 8.41 10.39 10.03 68.9 87.7 87 94.4 92.8 

9/28/2001 
0:30 

6.53 8.18 8.49 10.34 10.12 68.7 87.8 87.7 93.9 93.6 

9/28/2001 
0:35 

6.54 8.18 8.49 10.34 10.19 68.8 87.1 87.6 93.8 94.2 

9/28/2001 
0:40 

6.52 8.21 8.47 10.41 10.03 68.6 87.4 87.3 94.5 92.6 

9/28/2001 
0:45 

6.56 8.22 8.52 10.38 10.16 68.9 87.4 87.7 94.2 93.8 

9/28/2001 
0:50 

6.56 8.25 8.54 10.32 10.18 68.9 87.5 87.8 93.6 94 

9/28/2001 
0:55 

6.58 8.27 8.55 10.42 10.11 69.1 87.8 87.8 94.5 93.2 

9/28/2001 
1:00 

6.54 8.25 8.48 10.33 10.12 68.6 87.5 87.1 93.7 93.3 

9/28/2001 
1:05 

6.54 8.21 8.51 10.42 10.05 68.5 87 87.2 94.5 92.6 

9/28/2001 
1:10 

6.56 8.23 8.52 10.42 10.21 68.7 87.2 87.3 94.4 94 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/28/2001 
1:15 

6.61 8.27 8.58 10.43 10.22 69.2 87.5 87.8 94.5 94 

9/28/2001 
1:20 

6.58 8.29 8.52 10.43 10.18 68.8 87.6 87.1 94.4 93.7 

9/28/2001 
1:25 

6.58 8.26 8.52 10.4 10.16 68.8 87.3 86.9 94.1 93.4 

9/28/2001 
1:30 

6.53 8.32 8.56 10.41 10.25 68.3 87.8 87.3 94.2 94.2 

9/28/2001 
1:35 

6.59 8.24 8.55 10.41 10.29 68.9 86.9 87 94.2 94.1 

9/28/2001 
1:40 

6.56 8.35 8.56 10.35 10.23 68.5 87.6 87.1 93.6 93.9 

9/28/2001 
1:45 

6.56 8.27 8.59 10.45 10.09 68.5 87.1 87.3 94.5 92.5 

9/28/2001 
1:50 

6.6 8.31 8.61 10.43 10.18 68.9 87.4 87.5 94.2 93.4 

9/28/2001 
1:55 

6.55 8.28 8.64 10.36 10.17 68.2 87.2 87.7 93.6 93.2 

9/28/2001 
2:00 

6.59 8.32 8.59 10.45 10.23 68.7 87.4 87 94.4 93.7 

9/28/2001 
2:05 

6.59 8.31 8.68 10.36 10.26 68.6 87.2 87.9 93.6 94 

9/28/2001 
2:10 

6.6 8.34 8.6 10.36 10.3 68.7 87.2 87 93.6 93.7 

9/28/2001 
2:15 

6.63 8.31 8.63 10.46 10.31 68.9 87.4 87.2 94.4 94.2 

9/28/2001 
2:20 

6.59 8.35 8.62 10.37 10.35 68.5 87.4 87 93.6 94.2 

9/28/2001 
2:25 

6.6 8.38 8.67 10.47 10.17 68.6 87.6 87.4 94.5 92.9 

9/28/2001 
2:30 

6.59 8.36 8.64 10.41 10.33 68.4 87.4 87 93.9 94.4 

9/28/2001 
2:35 

6.63 8.41 8.68 10.41 10.09 68.9 87.8 87.3 93.9 92.1 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/28/2001 
2:40 

6.61 8.42 8.66 10.38 10.24 68.6 87.8 87 93.6 93.4 

9/28/2001 
2:45 

6.6 8.39 8.66 10.48 10.23 68.5 87.5 87 94.4 93.3 

9/28/2001 
2:50 

6.58 8.39 8.69 10.48 10.16 68.2 87.4 87.2 94.4 92.6 

9/28/2001 
2:55 

6.57 8.38 8.75 10.42 10.29 68.1 87.2 87.6 93.8 93.7 

9/28/2001 
3:00 

6.61 8.38 8.74 10.38 10.26 68.4 87.1 87.4 93.5 92.6 

9/28/2001 
3:05 

6.56 8.38 8.7 10.45 10.33 68 87.1 87 94.1 94 

9/28/2001 
3:10 

6.57 8.4 8.77 10.43 10.32 68 87.2 87.6 93.9 93.9 

9/28/2001 
3:15 

6.59 8.48 8.69 10.45 10.33 68.1 87.9 86.8 94 93.9 

9/28/2001 
3:20 

6.6 8.45 8.81 10.4 10.22 68.2 87.6 87.8 93.5 92.9 

9/28/2001 
3:25 

6.63 8.41 8.8 10.42 10.25 68.5 87.1 87.6 93.6 93.1 

9/28/2001 
3:30 

6.6 8.42 8.74 10.51 10.46 68.2 87.2 87 94.5 95 

9/28/2001 
3:35 

6.63 8.49 8.75 10.51 10.23 68.4 87.8 87.1 94.4 92.9 

9/28/2001 
3:40 

6.61 8.45 8.81 10.5 10.33 68.2 87.3 87.5 94.3 93.7 

9/28/2001 
3:45 

6.61 8.48 8.79 10.44 10.37 68.2 87.5 87.3 93.7 94 

9/28/2001 
3:50 

6.64 8.45 8.81 10.51 10.22 68.4 87.1 87.4 94.4 92.6 

9/28/2001 
3:55 

6.66 8.5 8.85 10.49 10.29 68.6 87.6 87.7 94.2 93.2 

9/28/2001 
4:00 

6.64 8.48 8.86 10.53 10.17 68.5 87.3 87.7 94.5 92.1 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/28/2001 
4:05 

6.65 8.47 8.79 10.43 10.24 68.5 87.1 87 93.6 92.7 

9/28/2001 
4:10 

6.62 8.5 8.84 10.49 10.33 68.1 87.4 87.4 94.1 93.5 

9/28/2001 
4:15 

6.61 8.48 8.88 10.48 10.39 68 87.2 87.7 94 94 

9/28/2001 
4:20 

6.65 8.51 8.9 10.51 10.51 68.4 87.4 87.8 94.3 95 

9/28/2001 
4:25 

6.62 8.53 8.85 10.55 10.35 68 87.5 87.3 94.5 93.6 

9/28/2001 
4:30 

6.62 8.56 8.84 10.44 10.28 68 87.6 87.1 93.6 92.9 

9/28/2001 
4:35 

6.65 8.53 8.88 10.55 10.43 68.2 87.4 87.4 94.6 94.1 

9/28/2001 
4:40 

6.62 8.53 8.84 10.49 10.5 67.9 87.3 86.9 94 94.8 

9/28/2001 
4:45 

6.62 8.59 8.91 10.46 10.45 67.9 87.9 87.6 93.7 94.3 

9/28/2001 
4:50 

6.63 8.55 8.92 10.53 10.33 68 87.4 87.5 94.3 93.1 

9/28/2001 
4:55 

6.65 8.6 8.94 10.5 10.45 68.1 87.8 87.7 94 94.3 

9/28/2001 
5:00 

6.62 8.55 8.87 10.48 10.24 67.8 87.3 86.9 93.9 92.3 

9/28/2001 
5:05 

6.61 8.56 8.95 10.52 10.43 67.8 87.3 87.7 94.2 93.9 

9/28/2001 
5:10 

6.64 8.56 8.95 10.44 10.49 67.9 87.2 87.6 93.4 94.5 

9/28/2001 
5:15 

6.63 8.61 8.9 10.54 10.48 67.8 87.7 87.1 94.3 94.3 

9/28/2001 
5:20 

6.62 8.62 8.9 10.53 10.39 67.7 87.7 87 94.2 93.5 

9/28/2001 
5:25 

6.62 8.6 8.93 10.51 10.41 67.7 87.5 87.1 94 93.7 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/28/2001 
5:30 

6.64 8.63 8.93 10.5 10.3 67.8 87.8 87.1 94 92.7 

9/28/2001 
5:35 

6.61 8.6 9.01 10.5 10.44 67.5 87.3 87.9 93.9 93.8 

9/28/2001 
5:40 

6.62 8.61 8.92 10.53 10.37 67.6 87.5 86.9 94.1 93.2 

9/28/2001 
5:45 

6.64 8.64 8.93 10.59 10.39 67.8 87.7 86.9 94.6 93.4 

9/28/2001 
5:50 

6.63 8.66 9.01 10.55 10.41 67.7 87.8 87.6 94.3 93.5 

9/28/2001 
5:55 

6.64 8.64 8.97 10.54 10.49 67.7 87.5 87.2 94.2 94 

9/28/2001 
6:00 

6.58 8.63 9 10.54 10.52 67.2 87.4 87.4 94.2 94.4 

9/28/2001 
6:05 

6.61 8.62 9.02 10.59 10.49 67.4 87.3 87.6 94.6 94.1 

9/28/2001 
6:10 

6.61 8.68 9.01 10.6 10.54 67.4 87.8 87.4 94.6 94.5 

9/28/2001 
6:15 

6.59 8.67 9.06 10.6 10.46 67.1 87.7 87.9 94.7 93.8 

9/28/2001 
6:20 

6.59 8.64 9.02 10.5 10.45 67.1 87.3 87.4 93.8 93.7 

9/28/2001 
6:25 

6.56 8.7 9.02 10.6 10.53 66.7 87.8 87.3 94.7 94.4 

9/28/2001 
6:30 

6.54 8.72 9 10.54 10.42 66.6 87.9 87 94.1 93.3 

9/28/2001 
6:35 

6.58 8.65 9.03 10.5 10.55 67 87.2 87.3 93.7 94.3 

9/28/2001 
6:40 

6.54 8.66 9.08 10.51 10.48 66.6 87.3 87.7 93.8 93.8 

9/28/2001 
6:45 

6.57 8.67 9.01 10.58 10.55 66.8 87.3 87 94.4 94.4 

9/28/2001 
6:50 

6.56 8.69 9.09 10.53 10.43 66.8 87.5 87.7 93.9 93.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/28/2001 
6:55 

6.57 8.72 9.11 10.53 10.44 66.8 87.7 87.8 93.9 93.3 

9/28/2001 
7:00 

6.58 8.67 9.08 10.53 10.55 66.8 87.2 87.5 93.9 94.3 

9/28/2001 
7:05 

6.55 8.72 9.08 10.61 10.57 66.5 87.6 87.4 94.6 94.5 

9/28/2001 
7:10 

6.6 8.75 9.11 10.59 10.49 67 87.9 87.7 94.4 93.8 

9/28/2001 
7:15 

6.6 8.71 9.03 10.64 10.62 67.1 87.4 86.8 94.8 94.9 

9/28/2001 
7:20 

6.57 8.71 9.11 10.52 10.58 66.8 87.3 87.5 93.7 94.5 

9/28/2001 
7:25 

6.57 8.7 9.12 10.55 10.48 66.7 87.2 87.6 94 93.6 

9/28/2001 
7:30 

6.56 8.73 9.15 10.55 10.59 66.7 87.4 87.9 93.9 94.5 

9/28/2001 
7:35 

6.58 8.75 9.08 10.54 10.56 66.8 87.6 87.1 93.8 93.7 

9/28/2001 
7:40 

6.6 8.79 9.08 10.57 10.52 67 87.9 87.1 94 93.8 

9/28/2001 
7:45 

6.6 8.81 9.12 10.63 10.6 67 88 87.4 94.6 94.5 

9/28/2001 
7:50 

6.61 8.8 9.12 10.61 10.49 67.2 87.8 87.3 94.4 93.5 

9/28/2001 
7:55 

6.58 8.82 9.18 10.58 10.42 66.8 88 87.9 94.1 92.9 

9/28/2001 
8:00 

6.59 8.77 9.15 10.6 10.66 66.9 87.5 87.5 94.2 94.9 

9/28/2001 
8:05 

6.6 8.78 9.17 10.56 10.49 67 87.5 87.7 93.8 93.5 

9/28/2001 
8:10 

6.63 8.83 9.14 10.59 10.43 67.3 88 87.3 94.1 92.9 

9/28/2001 
8:15 

6.61 8.84 9.22 10.61 10.49 67.1 88 88 94.3 93.5 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/28/2001 
8:20 

6.62 8.87 9.19 10.63 10.63 67.2 88.4 87.7 94.4 94.6 

9/28/2001 
8:25 

6.63 8.84 9.22 10.63 10.62 67.2 87.9 87.9 94.4 94.5 

9/28/2001 
8:30 

6.64 8.89 9.18 10.64 10.59 67.3 88.4 87.5 94.5 94.2 

9/28/2001 
8:35 

6.59 8.84 9.24 10.68 10.43 66.9 87.9 88.1 94.9 92.8 

9/28/2001 
8:40 

6.61 8.84 9.21 10.64 10.46 67 87.9 87.7 94.5 93.1 

9/28/2001 
8:45 

6.67 8.91 9.29 10.69 10.62 67.6 88.6 88.4 94.9 94.4 

9/28/2001 
8:50 

6.7 8.86 9.27 10.64 10.55 67.9 88 88.2 94.4 93 

9/28/2001 
8:55 

6.75 8.86 9.32 10.61 10.46 68.3 87.9 88.7 94.1 93 

9/28/2001 
9:00 

6.73 8.9 9.31 10.69 10.61 68.1 88.3 88.6 94.8 94.4 

9/28/2001 
9:05 

6.73 8.87 9.3 10.58 10.58 68.1 88 88.4 93.9 94.1 

9/28/2001 
9:10 

6.75 8.92 9.3 10.67 10.45 68.3 88.4 88.4 94.7 92.9 

9/28/2001 
9:15 

6.7 8.89 9.33 10.62 10.49 67.8 88.1 88.7 94.2 93.2 

9/28/2001 
9:20 

6.75 8.92 9.31 10.69 10.51 68.3 88.3 88.4 94.9 93.4 

9/28/2001 
9:25 

6.74 8.9 9.36 10.58 10.52 68.2 88 88.9 94 93.6 

9/28/2001 
9:30 

6.72 8.92 9.29 10.57 10.57 68 88.2 88.2 93.9 94 

9/28/2001 
9:35 

6.72 8.91 9.3 10.63 10.59 68 88.1 88.3 94.5 94.3 

9/28/2001 
9:40 

6.74 8.92 9.29 10.56 10.38 68.3 88.1 88.2 93.9 92.4 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/28/2001 
9:45 

6.77 8.91 9.33 10.59 10.53 68.5 88.2 88.5 94.1 93.2 

9/28/2001 
9:50 

6.74 8.95 9.33 10.6 10.48 68.2 88.4 88.6 94.3 93.4 

9/28/2001 
9:55 

6.72 8.97 9.36 10.66 10.45 68.1 88.5 88.9 94.9 93.2 

9/28/2001 
10:00 

6.75 8.92 9.33 10.64 10.55 68.3 87.9 88.6 94.7 94 

9/28/2001 
10:05 

6.74 8.94 9.36 10.56 10.51 68.2 88.2 88.9 94.1 93.7 

9/28/2001 
10:10 

6.76 9.01 9.43 10.64 10.53 68.4 88.8 89.6 94.8 94 

9/28/2001 
10:15 

6.76 8.99 9.4 10.55 10.28 68.4 88.6 89.3 94.1 91.9 

9/28/2001 
10:20 

6.77 8.94 9.33 10.64 10.52 68.5 88.2 88.7 94.9 94.1 

9/28/2001 
10:25 

6.77 8.96 9.42 10.61 10.63 68.6 88.4 89.5 94.7 95.1 

9/28/2001 
10:30 

6.73 8.95 9.36 10.6 10.52 68.2 88.8 89 94.7 94.2 

9/28/2001 
10:35 

6.7 9.03 9.45 10.58 10.58 68 89 89.8 94.6 94.7 

9/28/2001 
10:40 

6.71 9.01 9.42 10.6 10.44 68.2 88.8 89.6 94.8 93.5 

9/28/2001 
10:45 

6.73 9.03 9.36 10.54 10.58 68.3 89 89 94.4 94.9 

9/28/2001 
10:50 

6.76 9.01 9.43 10.57 10.28 68.6 88.9 89.8 94.6 92.3 

9/28/2001 
10:55 

6.73 9.01 9.41 10.52 10.46 68.4 88.9 89.6 94.3 93.7 

9/28/2001 
11:00 

6.74 9.06 9.4 10.53 10.59 68.4 89.4 89.5 94.5 95.3 

9/28/2001 
11:05 

6.76 8.99 9.44 10.55 10.47 68.6 88.8 90.1 94.7 94.3 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/28/2001 
11:10 

6.72 9.06 9.38 10.47 10.35 68.3 89.5 89.6 94 93.3 

9/28/2001 
11:15 

6.71 9.03 9.44 10.47 10.43 68.2 89.2 90.2 94.1 94 

9/28/2001 
11:20 

6.69 9.06 9.41 10.53 10.41 68 89.6 90 94.7 94 

9/28/2001 
11:25 

6.74 9.03 9.38 10.44 10.28 68.5 89.3 89.8 94 92.9 

9/28/2001 
11:30 

6.71 9.04 9.34 10.45 10.33 68.2 89.5 89.5 94.1 93.4 

9/28/2001 
11:35 

6.71 9 9.41 10.45 10.2 68.2 89.1 90.3 94.2 92.3 

9/28/2001 
11:40 

6.72 9.07 9.35 10.53 10.37 68.3 89.8 89.9 94.9 94 

9/28/2001 
11:45 

6.7 9.01 9.34 10.52 10.39 68.1 89.3 89.8 94.9 94.3 

9/28/2001 
11:50 

6.72 9.01 9.34 10.49 10.29 68.3 89.4 89.9 94.7 93.4 

9/28/2001 
11:55 

6.69 9.05 9.32 10.47 10.37 68 89.9 89.9 94.6 94.3 

9/28/2001 
12:00 

6.7 9.06 9.27 10.5 10.28 68.1 90.1 89.5 94.9 93.5 

9/28/2001 
12:05 

6.67 9.01 9.28 10.5 10.34 67.8 89.6 89.7 95 94.1 

9/28/2001 
12:10 

6.74 8.99 9.33 10.46 10.27 68.6 89.5 90.3 94.7 93.6 

9/28/2001 
12:15 

6.73 9 9.25 10.4 10.21 68.5 89.8 89.6 94.2 93.1 

9/28/2001 
12:20 

6.72 9 9.31 10.4 10.28 68.4 89.9 90.3 94.3 93.9 

9/28/2001 
12:25 

6.75 9.02 9.26 10.38 10.08 68.7 90.2 89.9 94.1 92.1 

9/28/2001 
12:30 

6.76 9 9.25 10.43 10.26 68.8 90 90 94.7 93.9 



 
Date and 

Time 
Dissolved Oxygen 

Concentration 
(mg/l) 

    Dissolved 
Oxygen 

Saturation (%)

    

 Nantahala Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

Nantahala 
Bypass 
RM 23.2 

Nantahala 
Bypass 
RM 17.5 

Nantahala 
Bypass 
RM 14.5 

Dicks 
Creek

Whiteoak 
Creek 

9/28/2001 
12:35 

6.79 8.99 9.22 10.36 10.24 69.1 90 89.8 94.1 93.8 

9/28/2001 
12:40 

6.8 8.95 9.23 10.34 10.18 69.2 89.8 90 94 93.3 

9/28/2001 
12:45 

6.78 8.91 9.21 10.39 10.05 69 89.5 90 94.5 92.5 

9/28/2001 
12:50 

6.8 8.9 9.14 10.39 10.18 69.2 89.5 89.4 94.6 93.5 

9/28/2001 
12:55 

6.78 8.95 9.14 10.14 10.1 69.1 90.1 89.5 95.8 92.8 

9/28/2001 
13:00 

6.83 8.91 9.15 10.11 10.27 69.6 89.8 89.7 96.2 94.5 

 
 




