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INTRODUCTION 

The purpose of this briefing paper Is to Inform the public 

and the members of the Envi'ronmental Management Commission of the 

general baCkground and current and expected water resource situation 

in the region under study. In addition, the purpose Is also to inform 

interested parties of the possible Capacity Use Area Designation, 

possible ramifications, the reasons for recomniending this action, and 

the expected sequence of events for the consideration of the designation. 

The are'a under study, the Northeastern and North CenUa I 

portions of the State, includes most of the area in North Carolina that 

drains into Albemarle Sound. We call this area the Greater Albemarle 

Basin. The Greater Albemarle Basin can be divided into the Roanoke 

River Basin, the Chowan River Basin, and the Pasquotank Basin (see 

Figure 1). Allor part of the following counties are in this study area: 

Bertie, Camden, Caswell, Chowan, Currituck, Gates, Granville, Halifax, 

Hertford, Martin, Northampton, Pasquotank, Perquimans, Person, Rockingham, 

Stokes, Vance, and Warren. (See Appendix B for a detailed del ineation of 

this area. 

During World War I I, pumping facilities and pipel ines were 

installed so that the Norfolk Water System could take water from both 

the Blackwater River and the Nottaway River (tributaries of the Chowan 

• River) to supplement their increasing demand. Over the years, the 

amount of water pumped has increased. Plans have been developed which 

will allow much larger amounts to be taken from the Chowan Basin and 

pumped to the Norfolk System, which is in the Chesapeake Bay Basin. 



In the 1970·s, the City of Chesapeake . (Vi rglnla) constructed 

facll ltles on the Northwest River, a tributary to the Greater Albemarle 

Sound Drainage Area, and began diverting water out of the Albemarle 

B.asin ,for:- their use i n another ba si n. 

In recent years, proposals have been developed for pumping 

about 60 mill ion gallons per day (MGD) from Lake Gaston to southeastern 

Virginia, primarily for the use of the City of Virginia Beach, which 

is now the largest city in the Commonwealth of Virginia. Officials 

in Virginia are unwill ing to guarantee that the 60 MGD will be the 

1imit on their withdrawal. Construction of this large pipeline and 

pumping facil ities appears imminent. 

For many years large ground water withdrawals from deep wells 

in Virginia have caused an enormous cone of depression in the Cretaceous 

aquifer system. The largest ground water user is the Union Camp Corpora

tion near Frankl in, Virginia. This cone of depression is continuing to 

expand and is now extending further into North Carolina. 

In the early 1970 1 s, excessive algae blooms began occurring 

in the Chowan River. In spite of continuous studies and efforts to 

identify and control po llu tion sources, severe water quality problems 

continue. Problems now appea r t o be also developing in the Albemarle 

Sound. The Roanoke River below Roanoke Rapids Dam must be managed 

wisely if water quality probl ems are to be avoided. 

Northeastern North Caro l ina is, for the most part, rural 

and undeve loped. Its major water resources, the Roanoke River· and 

its reservoirs, the Chowan River and the Albemarle Sound, are threatened 
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by both interbasin trans fers and deter iorating wa te r quality. A 

number -of actions may be needed. One actIon CQuld be the designatIon 

of a Capacity Use Area under the Wa ter Use Act of 1967 • 0 ThIs action" 

would directly involve the State In water ' use management In the region. 

The designation alone WQu ld no t solve our problems, but would put the 

State in a better position to add ress them. 

The North Caro lina Env ironmenta l Management Commission, by 

a resolution adapted Janua ry 12, 1984, d i rec ted the Department of 

Natural Resources and Community Development to complete Its ongoing 

investigation of the No rtheastern No r t h Ca rolina Region, including 

affected portions of the Roanoke, Chowan , and Pasquotank Rive r Basins, 

utilizing all available resources in accordance with the requirements 

of G.S. 143-215.13, to determine the des irabil ity of declaring a 

capacity use area and report such fi ndings to the Commission. A copy 

of the Commission1s re~olution is attached as Appendix A. 

The purpose of the investigation wil l be to ascertain and 

consider the facts re levant to conserva t ion and use of water in the 
, 

region, with the obj ect ive of determining whether or not the aggregate 

uses of water are such that the region shoul d be declared a '~apacity 

use area" within the meaning and under the provisions of the Water Use 

Act of 1967 (G.s. 143, Article 21, pa rt 2) . 

The investigation will be conduc t ed and the report prepared 

in accordance with instructions contained in Sect ion 3 (c)(2) of the 

1967 Water Use Act. A copy of the Act is in Appendix C. 
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WATER RESOURCES 

Water Quantity - Surface Water 

The study area Includes the North Carolina portion of the 

Roanoke, Chowan, and Pasquotank River Basins, as well as adjacent 

coastal areas along the Outer Banks. The area covers approximately 

6,364 square miles, extends along the North Carolina - Virginia border 

a distance of about 260 miles, and vari e s In width from 7 to 62 miles. 
__ '3~ '70 r- /Va.,; &tf '7" i-. tb- . 

The Roanoke River Basin covers a drainage area of 9,666 square 

miles, 3,506 square miles of wh ich are in North Carolina (55 percent of 

the study area). The North Carolina portion is a relatively narrow 

strip, extending through the Piedmont Region to the Coastal Plain. 

The land surface along the eastern Coastal Plain is generally flat and 

contains numerous shallow meandering streams. The Roanoke River, which 

is the principal stream in the region, empties into Albemarle Sound near 

the Town of Plymouth. 

The development of reservoir projects in the basin has been 

extensive, and the construction of three reservoirs along the North 

Carol ina - Virginia border has had a particul~rly profound effect on 

streamflows in the lower Roanoke. The John H. Kerr Reservoir is the 

oldest and most upstream of the three lakes. The U.S. Army Corps of 

Engineers began construction of the dam in 1950, and full pool was 

reached in 1953. The primary purposes of the project a .re 

flood control and electric power generation. The lake also provides , 
extensive recreation opportunities. Since Kerr Lake was constructed, 

the extreme range of lake fluctuations has been from elevation 318.85 

to 280.23 feet msl. The normal yearly fluctuations of lake levels 
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is much less, usually from 295 to 314. 

Downstream from Ke rr Lake, the Virginia Electric and Power 

Company operates two reservoirs. Lake Gaston was completed In 1962 

and is operated primarily for hydroelectric generation. The water level 

at Lake Gaston is held relatively constant. Lake Gaston has become a 

valuable recreation resource, and considerable recreation development 

has occurred and is occurring around the lake. Below Lake Gaston, 

Roanoke Rapids Lake was completed in 1955 for electric power generation. 

Water levels at Roanoke Rapids Lake fluctuate approximately 4 feet. 

The Corps of Engineers has developed joint operating rules 

for these lakes which attempt to minimize flood damage downstream and 

maximize power production, while not causing any unacceptable problems 

for recreation users. These rules also include the minimum release 

requirements for , water use below Roanoke Rapids specified in the Federal 

Energy Regulatory Commission (FERC) I icense. These uses include water 

quality, water supply, and fish habitat. Appendix D presents a discussion 

of current reservoir operating rules and the FERC minimum flows. 

Regulation by these and other reservoir projects in the basin 

has had a significant effect on streamflows in the lower Roanoke. The 

USGS streamflow gaging station at Roanoke Rapids (02.0805.00) provides 

the best data for determining these effects. Table I shows how the 

seven-day, ten-year flow (7QI0) has increased as a result of regulation. 
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TABLE I. 	 STREAMFLOW STATISTICS ' FORROANOKERIVER 

AT ROANOKERAPIDS, ' N.C. 

Time Period Desc rl~tlon 7QIO (tfs)* 

4/1912 - 3/1950 pre-impoundment 1018 

4/1953 - Present post-impoundment 1423 

1912 - Present average discharge 8065 

* As estimated by USGS . 

The portion of the study area lying in the Chowan River Basin 

contains approximately 1,315 square miles (20.7 percent of the total). 

The Chowan River itself is formed by the confluence of the Blackwater 

and Nottoway Rivers, just north of the North Carol ina - Virginia State 

I ine. From here, the river becomes an estuary which flows generally 

south and empties into the western end of Albemarle Sound near Edenton. 

Two tributaries, the Meherrin and the Wiccacon Rivers, enter the estuary 

from the west. 

While lunar tide variations are generally less than 1 foot 

in most locations, they affect the estuary throughout its 50-mile length 

and also influence the lower parts of all tributaries to the Chowan, 

including the Blackwater and Nottoway Rivers. Wind tides are much more 

important in affecting wa ter levels and short-term circulation, causing 

as much as 4 feet of varia tion at irregular time intervals. 

Nearly all of the Chowan 1ies in the Coastal Plain and, as 

such, is characterized by flat, low-lying areas with 1ittle relief. 
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Because these streams haVe little. If ~ny. slope and are affected by wind 

and ocean tides, the usual procedures for measuring streamflow are not 

reliable In most areas. Streamflow data are available, however, for 

many· of the·interior streams which drain higher ground. Table 2 

summarizes streamflow data from two USGS gage stations. Based on dis

charge records at gaged points throughout the basin, the average flow 

of the Chowan River at the mouth is estimated at about 4,600 cubic feet 

per second (cfs). or about 0.94 cubic feet per second per square mile (cfsm) 

of drainage area. 

The Pasquotank River Basin. which covers approximately 1.543 

square miles, is the third major river basin in the study area. The 

basin is characterized by flat, low-lying swampy areas which have a 

poorly defined drainage pattern. Numerous short stream reaches and 

channels drain into the larger rivers and sounds. Major streams include 

the North, Pasquotank, and Perquimans Rivers. 
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TABLE 2. SELECTED U.S. GEOLOGICAL SURVEY STATIONS IN STUDY AREA 


MAP 
NUMBER 

STATION 
NUMBER 

\ 

2 

532.00 

535 . 00 

3 

4 

5 

6 

7 

8 

9 

10 

685. 00 

705.00 

710.00 

715.00 

740.00 

795.00 

805.00 

8\0.00 

DRAINAGE . 7Q10 LOWAVERAGE 
FLOW (cfs·) PERIOD OF RECORDAREA (mi2) FLOW (cfs)STAllON LOCATION 

Chowan 

Potecasi Creek near Union, NC 1.2 4/1958 - Present 

Ahoskie Creek a t Ahoskie, NC 

234225 

0 211950 - Present63.3 63.4 

Roanoke 

Dan Ri ve r nea r Franc i sco, NC 129 43.4 9/1924 - Present 

Mayo River near Price, NC 

190 

260 6431 4 8/1929 - 10/1971 

Dan Rive r .near Wentworth, NC 1212 2001053 12/1939 - Present 

Dan River at Le~ksville, NC 1150 1303 209 8/1929 - 9/1949 

Smith River at Eden , NC 538 617 158 10/1939 - Present 

Roanoke River at Buggs Island, NC 11617780 7490 4/1947 - 9/1962 -Roanoke River at Roanoke Rapids, NC 8386 8065 1/1912 - Present 

Roanoke River near Scotland Neck, NC 

1135 

8700 8087 1241 10/1940 - 9/1956 
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Groundwater 

Groundwater is the principal source of drinking water supply 

in the part of the study area lying In the Coastal Plain Province. In 

thois area~ all but one municipal water system and all self-supplied 

domestic water systems are dependent upon groundwater as a source. 

West of the Fall line, where residual soils overly massive 

crystalline bedrock, well productivity Is a function of the size, number, 

and interconnection of fractures in the bedrock. The replenishment of 

these fractures is dependent upon the storage capacity and permeability 

of the overlying residual material. 

In the Coastal Plain of the study area, the hydrogeology is 

quite different. Here, layers of sediment overl ie the crystall ine bed

rock and form a wedge of porous and permeable granular material (aquifers) 

in which all the pore spaces below the water table are filled with ground

water. Interbedded with the aquifers are poorly permeable silt and clay 

sediments which restrict the movement of groundwater. The aquifers of 

the northeastern North Carol ina Coastal Plain may be divided into three 

major systems: the shallow surficial aquifer; the tertiary aquifer system 

at an intermediate depth; and the basal Cretaceous aquifer system 

(Figure 3). 

Relative characteristics and use of groundwater in these aquifer 

systems is shown in the attached chart (Table 3). 

11 




, 


+100 


IISL 


100 


lOO 

300 


400 


500 


600 


N 

700 


eoo 

!IOO 


1000 


1100 


1200 


1300 


1400 


1500 


FIGURE 3 


FIGURE 3· HYOflOGE!l.OGIC CROSS· SECTKlN· tomFREESI!(R) TO IDlGANS caUD 0 N.C .Mor',... _ Tllil ,..., .... c.. 
CZI,I·3 018, ,·7 CIS, ,·4 til, t-J . +110 

I 

-., 
IDD 

JIDD 

IUD 

., 

... 
" I ~. ~Lr f 

1II1II 

. 
'  . -

N 

1 
Ii Mol" , , 

Sc .. 

.~ 
~·· I~ C" IJDO 

il ~ t MOl-



v..> 

TABLE 3 


AQUIFER CIlARACTERlSll CS IN NORTHEASTERN N. C. 

PIED~IONT COASTAL PLAIN 

AquHt:r Syste:m 

Product 1vity Qual ity Cu rrent Product ivity Quality Current Productivity Quality Current 
Usage Usage U.aa e 
nIGD) (HGD) (IICD_ 

, 
SURrI CrAl Not normally ------  ------  yi~ld 5-50. 81"" variable - .58 -c 5-10.0. g.  vari.bl~ - 1.74 

I
Utilized typically hiCh hilh iron - I 

1ron - ••y be aocIer , 
,

low pit - ately hard 
locally - , 

bracUsh In low 
er part 

i 

! 
IlERTIAlll' N/A NIl. H/A 100.-500. gpao neutral to sHCht! 2 . 58 10.0-50.(1 I~ nor••ll y low in 3.31 

( Intermediate J y allc.all.ne - I chlor ide -
St:d !lD~ r. r 3ry iow !":ar-1neE ", - len r~ra...bleI low iron - i heds ••y be, 

I low chloride - .. ltne -
lew Iron -
neutral pH -
low hardne.. -

alinity incr..... 
:WHACEUUS NIl. NIA HIA 20.0.-10.0.0 gplll alkaline - 9 .24 200-100.0. g~ \11th depth - .194 
([)~~I' SedilDent low lron - ow iron -
aryl 'oft - eutral to .1 ... 

locally high flu llne pI! -

or ide - ow Mrdne•• -
I (' hloride nOIllal - oy cont.in hiah 

1(250. .p/ll fluor ide
I 

I not ut lllaedBEDROCK O-JD gp.. variable - Supplies 0-50. g~ \'arlable - not Unknown 
lIay be loc .cst ~oft to .oderate

ut 11 be<ally hard. rural ly hard -

N~~ ~n doaestic low In dissolved 

neutral to users solids -

slightly 
ac id 1c 

--  - - -



Water Qua 1 i ty 


Groundwater - Good quality groundwater Is generally available 


throughout the study area. However, In the Chowan-Pasquotank portion 


. af tha area, deeper groundwaters aretyptc.lly brackish and sh.llow 

sources may contain undesirable concentrations of Iron. Some ~l1s In 

Gates County (and most 1ikely in some other coastal plain areas) are 

being polluted by septic tanks. 

Surface Water - In the Dan River Basin (above John H. Kerr 

Reservoir), the qual ity of surface water Is generally good, except in 

the Smith River. There, the combination of regulated flows from Philpot 

Dam (in Virginia) and effluent from the City of Martinsville's wastewater 

treatment plant produces water with such high conductivity that Fieldcrest 

Mills, in Eden, is forced to shut down their water intake each Tuesday. 

Water quality in Kerr Lake, Lake Gaston, and Roanoke Rapids Lakes is also 

generally good. Water quality in the lower Roanoke is generally good, 

except during drought periods. At that time, the minimum releases from 

Kerr Lake are barely sufficient to maintain dissolved oxygen concentrations. 

Indeed, the D.O. concentration has dropped below State standards under 

certain flow conditions. In the Chowan-Pasquotank portion of the area, 

most strea~s have acceptable water quality. A few bodies of water, such 

as the Lower Chowan River and parts of Albemarle Sound, have had damaging 

algal blooms, caused by excessive concentrations of nutrients. 
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Water-Based Recreation 

Kerr Lake - Numerous water-based recreational facilities are 

available along the shores of Kerr Lake In North Carolina and in Virginia. 

These facil ities are heavily used, as shown by an attendance of nearly 

1.4 million visitors in 1983 at the facilities operated by the State of 

North Carolina alone. The most popular activities are fishing, swlnrnlng, 

and boating, with May through September being the months of highest visita

tion. The Division of Parks and Recreatio~ (N.C. DNRCD) operates 16 boat 

ramps on the lake. Nine of these ramps are essentially unusable at lake 

elevations below 294 feet. The minimum preferred lake level for the 

peak recreation season is 297 feet. There are also three marinas located 

on the lake. Kerr Lake is especially popular with sailboat owners because 

of its large size. In addition to boating, there are popular swimming 

beaches, picnic areas, and campgrounds. 

Gaston Lake and Roanoke Rapids Lake - Recreational activities 

at Lake Gaston and Roanoke Rapids Lake include fishing, boating, and 

other water sports. While there are no major publ ic facil ities on these 

lakes, there are numerous vacation home developments, and the potential 

for many more. 

Lpwer Roanoke River - Recreational activities on the Roanoke 

River downstream of the three lakes are less concentrated than at the 

lakes, but are still significant. The major activities are fishing, 

boating, and hunting. The river from the Roanoke Rapids Dam to Albemarle 

Sound has been recommended for consideration as a water trail. The 

section of the river from Williamston to Albemarle Sound has especially 

good fishing in the backwater cove areas. 
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Chowan River and Estuary - A slgn 'lflcant amount of recreation 

occurs both on and alongside the waters of the Chowan. While algae 

blooms have curtailed some of the growth of second homes along the 

Chowan, fishing, boating, and swimming are still enJoyed by many people. 

Pasquotank/Albemarle Sound - The waters of the Pasquotank 

River Basin and Albemarle Sound provide an excellent resource for all 

types of water-based recreation. Fishin~, boating, hunting, and 

swimming are the most popular. 

16 




Fish and Wildlife 

Roanoke River Basin - The enjoyment of fish and 

wildl ife resources is a major part of the recreation activity 

on the Roanoke River and the three upstream lakes. The three lakes 

have good populations of wann-water fish species, including striped bass, 

largemouth bass, bream, catfish, and crappie. The Roanoke River itself 

is classified as a carp-catfish stream and has a good population of the 

warm-water species mentioned above. The spring spawning runs of striped 

bass and herring offer special opportunities for angl ing. 

The bottomland forests in the Roanoke River corridor support 

popUlations of turkey, deer, and sm~ll game which are enjoyed by 

hunters. The potential for waterfowl is rated high in Northampton and 

Hal ifax Counties. Normal, but not excessive, high spring flows in the 

river actually help maintain deer and turkey habitat by depositing 

nutrients and keeping the understory relatively open. 

Chowan-Pasguotank - The Chowan-Pasquotank portion of the study 

area supports a variety of warm-water fish. The dominant game fish 

include largemouth bass, bluegill, flier, warmouth, redfin pickerel, 

channel catfish, black crappie, and redbreast. Non-game fish include 

bullheads, Jongnose gar, and suckers. The estuarine areas provide 

spawning grounds for croaker, spot, mullet, and summer flounder. 

White-tailed deer are common-to-abundant throughout the Chowan

Pasquotank ~asin, with somewhat greater abundance in the northern half. 

Habitat for black bear is found along the upper Chowan River, North River, 

and Dismal Swamp. Small game, such as rabbit, squirrel, quail, dove, 
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fox, and raccoon are plentiful throughout the area. There are a number 


of endangered and threatened species concentrated in the Dismal Swamp area, 


Commercial Fisheries 

The sp~lng spawning run of striped bass in the Roanoke River is 

essential for maintaining the commercial fishery in Albemarle Sound. The 

critical spawning period is f~om March 15 through May 15. When sufficient 

waters can be stored in Kerr Lake prior to the spring spawning season, re

leases from Kerr are increased to draw the fish upstream and keep the eggs 

In suspension prior to their hatching. The fact that striped bass populations 

along the East Coast have noticeably decreased In the last decade makes 

the spawning habitat of the Roanoke River that much more important. 

The most recent information from the NRCD Marine Fisheries Division 

indicates that striped bass account for 30 percent of the economic value 

of the fin fish catch in Albemarle Sound. When shellfish are included, 

striped bass are 16 percent of the value of the 1982 total catch for the 

Sound. Only crab exceeds the striped bass in economic value. 

In terms of pounds, rather than dollars, the striped bass catch 

is exceeded by the harvest of alewives, catfish, and white perch in Albemarle 

Sound. These important species also depend on the river for the freshwater 

inflow which m~intains brackish water nursery areas. 

The Chowan River supports the largest river herring fishery in 


the State and on the East Coast. This river, along with others, has anadro


mous fish runs of American shad, hickory shad, and river herring. Over 


the last 10 years the river herring catch has declined from an annual catch 


of over 10 mill ion pounds to one of about 5 million. The water qual ity of 


the river has been blamed for this reduction. Other species of commercial 

importance are white perch, catfish, striped bass, eels, crabs, and yellow 

perch. 
18 



WATER USE 


An approximate annual average of 1~.8 billion gallons of 

water per day was used In the study area for municipal, self-supplied 

Industry, hydroelectric generation, and agricultural Irrigation, based 

on available data covering the period 1980-83. Approximatel'y 20.5 million 

gallons a day of groundwater is being utilized. Figures on use in individual 

counties are presented in Table ~. 

More s'urface water than groundwater is used for publ ic water 

supply. Surface water was more widely used for industries and agriculture 

than groundwater sources. Use and projected use by each major category 

arediscussed individually and summarized in Table 5. 

TABLE 5 
WATER USE IN THE STUDY AREA IN MILLION GALLONS PER DAY 

Estimated 2030 
Type 198) Projected ' Range 

Public Supply 32. 60 - 100 
Hydro-electric II ,996 II ,000 - 16,000 
Thermo-electric 2,628 3,500 - 6,000 
Other self-supplied 

Industry 101 200 - 400 
Agricultural Irrigation 

(6-month ~verage) 38 150 - 200 

TOTALS 14,795 14,910 - 22,700 
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TABLE 4. STUDY AREA SURFACE AND GROUNDWATER USE 


In Million Gallons Per Day* 

PUBLIC SUPPLY INDUSTRIAL WITHDRAWALS AGRICULTURAL IRRIGATION HYDRO- TOTAL 
COUNTY Surface (GW) Surface (GW) Surface (GW) ELECTRIC USE 

Bertie ( .5) (1. 7) 1.2 (1 .0) 4.4 
Camden ( .2) 0.2 .4 
Caswe 11 . 1 ( • 1 ) .5 4. 1 4.8 
Chowan (1 .2) .8 (0.2) 2.2 
Currituck ( . 1) (0.5) 0.6 

Gates ( .3) 0.3 (0.1) .7 
Granville 3. 1 ( . 1 ) 5.2 8.4 
Ha 1 i fax 4.7 ( .5) 29.4 3.8 (0.2) 11 ,822 11 ,860.6 
Hertford (1 . 3) 1.2 ( . 1 ) 2.2 (0.5) 5.3 
Martin (1. 7) 59.6 (1 .6) 0.2 (1 .0) 64.1 

N 	 Northampton ( .9) ( .2) 0.8 (0. 1) 2.0 
0 	 Pasquotank 1.2 ( . 8) ( . 1 ) (0.7) 2.8 

Perquimans ( . 6) 0.2 .8 
Person 2.8 162 1 . 1 1.4 (2.6) 1627.9 
Rockingham 6.5 • 1 ) 5.0 6.4 174. 192.0 

Stokes ( .2) 1007. .5 1007.7 
Vance 3.9 ( .2) ( .5) 3.4 (0.1) 8. 1 
Warren .2 ( • 1) 1.5 (0. 1) 1.9 
Washington ( .6) . 6 

Totals 22.5 (9.5) 2724.6 (4.2) 31.4 (7.1) 11 ,996. )4,795.3 

~~Using most recent data available, years 1980-83; 
totals rounded to nearest 100,000 gpd, and based 
on yearly average use except agricultural irrigation, 
which is based on a 6-month use. 



Municipal 

As shown In Table 6 , publk water systems in the study area 

supplied approximately 31.7 MGD In 1980. This use is projected to reach 

79 MGD by 2.030. Generally, the a lrea is typified by sllow population 

growth and most of the increase In demands on public systems Is due to 

an increase in the share of the populatIon served by public systems that 

were once served by individual wells. The major exception Is Currltuc'k 

County where water use is expected to grow by over 1,000 percent over 

the next 50 years, largely due to devel opment of the Outer Banks. 

Per capita demands were calculated at 100 gallons per person 

per day for all non-industrial purposes. This includes domestic, public, 

and commercial uses, as well as an allowance for leakage• . Although 

there is some system-by-system variation, the current overall average 

use in the study area is approximately at this level. 

Electric Generation 

Use of surface water for electrical generation is, by far, 

the dominant use of water in the study area, with a yearly average use 

of over 14.6 bill ion gallons per day. Of this a~unt, almost 12 billion 

gallons a day is used for hydro-power production, and is not actually 

withdrawn before use. Because much of the same, water is used several 

times in hydropower production as it moves downstream, the average 

use exceeds the average total flow of the Roanoke River. Since hydro

electric use is dependent on average yearly flows in the river, the 

amount of this use varies widely each year, making yearly comparisons 

difficult. .over 7.0 years of record, the Roanoke River's average flow 
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TABLE 6 
PRESENT AND PROJECTED WATER USE 

PUBLIC SYSTEMS - BY COUNTY 
(in MGD) 

1980 1990 2000 2010 2020 2030 

Bertie .5 .7 1.0 1.3 1.5 1.6 

Camden .2 .2 . . 3 .4 .4 .4 

Caswe 11 .2 . . 4 .6 ~7 .9 1.0 

Chowan 1.2 1.4 1.6 1.7 1.7 1.8 

Curri tuck • 1 .2 .3 .5 .8 1.1 

Gates .3 .4 .5 .7 .8 .9 

Granvi lie 3.2 3.7 4.6 5.7 6.9 7.8 

Halifax 5.2 6.4 7.4 8.5 9.6 10.8 

Hertford 1.3 1.5 1.6 1.7 1.8 1.9 

Mart i n 1.7 2.2 2.5 2.9 3.3 3.6 

Northampton . . 9 1.1 1.3 1.5 1.7 1.8 

Pasquotank 2.0 2.2 2.5 2.7 3.0 3.3 

Perquimans .6 .7 .8 .8 .9 1.0 

Person 2.8 3.5 4.2 4.9 5.7 6.6 

Rockingham 6.4 7.8 9.4 11.0 13.1 15.4 

Stokes .2 .2 .3 .3 .4 .5 

Vance 4.1 5.0 5.8 6.5 7.2 8.0 

Warren .3 .4 .6 .7 .8 .Cj 
~ 

Washington .6 ~ ---=.i 1.0 1.2 -1.:l. 
31.8 42.3 51.3 59.7 69.4 79.0 
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at Roanoke Rapids has been about 5.3 billion gallons pe r day. The 

addition of another hydro-electric facility in the study area could 

Increase average use by approximately this amount, and Is the basis for 

the.2030 ,projected range shown on Table. ~. 

Approximately 2.6 billion gallons of water per day was with

drawn for cool ing and wash water at thermo-electric generation facilities 

in the study area. This total may again be ml~leadlng, due to the fact 

that this water is largely recycled in lakes as cooling water. The 

anticipated enlargement of one facility and the construction of a Inew 

facil ity could double the existing thermo~electric use of water by 2030. 

Other Industrial Uses 

Over 100 million gallons of water per day is currently used byself

suppl ied industries for purposes other than electric generation. The 

addition of at least one new paper mill in the study area is anticipated, 

along with a number of other industries having somewhat smaller require

ments for water by the year 2030. 

Agricultural Irrigation 

Over 44,000 acres of farmland was irrigated in 1981 in the 

study area. The major crops ir r igated were corn, peanuts, and tobacco. 

Water was appl ied at a rate of approximately 38.5 million gallons per 

day (MGD) in the 6-month growing season of 1981. This figure may be 

somewhat misleading, due to the extreme weather variation and monthly 

needs. For example, water use in June averaged nearly 80 MGD, while 

use in December was almost zero. Water use on individual days in dry 
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hot weather periods can easily exceed several hundred million gallons 

per day. 

The majority of the ir ri gation water came from surface water 

sources such as impoundments o r direct stream or river withdrawals. 

Dug pits 6r wells are also Impo rtan t sources, particularly east of 

Warren County. 

Water used for irri gation in the study area in 1981 was approxi

mately one-third larger than use for the same area in 1980. On a long

term basis, growth in total acres Irr igat ed is expected to increase ai 

an annual rate of five to six percent per year. By 2011, projections show 

that water will be appl ied at an ave rage rate of 150 to 200 HGD during 

a 6-month growing season. 

Other Types of Uses 

Data is incomplete regarding the use of water for rural domestic 

purposes, livestock watering, recreational needs, etc. Estimates are 

currently being developed for these uses. 
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WATER PROBLEMS 


. Ex 1st ing ~ ·Su rface · Water 

Norfolk augments their maj or surface water sources by wlth

drawals from pumping stations on the Blackwater and Nottoway Rivers 

(see Figure 4). {These water supply sources were developed by the 

Federal Government during World War II and were purchased by the City 

of Norfolk in 1946.) The pumping station on the Nottoway River at 

Courtland, Virginia has a rated capac i ty of 24 million gallons per day 

(MGD), although pumping figure s as h igh as 31.0 MGD have been recorded. 

The Blackwater River pumping station is Just above the USGS stream 

gaging station near Frank l in, Virginia. This station has a rated 

capacity of 23.5 MGD, but pumping '·ates as high as 33.4 MGD have been 

recorded. While the amount of water pumped by these stations is small 

(2 percent) when compared to the average flow in the Chowan River, it 

is quite significant (40 percent) when compared with the 7 day, 10 year 

low flow. 

In 1975, the Ci ty of Chesapeake , Virg inia received a permit 

to construct a wate r intake and pump sta t ion on the Northwest River for 

withdrawing up to 10 MGD. Pump ing records from the City of Chesapeake 

indicate that ~ithdrawals in excess of 10 MGD were made during the early 

1980's. Their water plant ha s a t rea tment capacity of 15 MGD. Again, 

there is concern over t he impact of these withdrawals from the Northwest 

River . 
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Impacts on Fish and Wildlife 

The Memorandum of Under~tandjng on Re-regulatlon of Augmentation 

Flows for Fish from John H. Kerr Reservoir, between VEPCO, U.S. Army 

Corps of · Engineers, and the State of North Carolina (Wildl ife Resources 

Commission) attempts to provide for the protection of the striped bass 

in the lower Roanoke Ri ver: when there is suffi.clent .water stored in 

John H. Kerr Reservoir, t he stage at Weldon is maintained atl3 feet, or 

a river discharge of approxi mate ly 6,000 cfs, from early April through 

mid June. According to t he N.C. Wildl i f e Resources Commission, this 

release represents an "absolute minimum" for striped bass spawning 

activity. At a discharge of 6,000 cfs, the area for spawning Is 1 imited 

to the river reach downstream of U.S. Highway 301 bridge. This reduces 

the total available spawning habitat and prevents the fish from util izing 

the higher quality spawning hab ita t from the U.S. 301 bridge upstream to 

Roanoke Rapids Dam. The Wildlife Resources Commission believes that a 

stage of 16 feet at Weldon, or an approximate discharge of 8,500 cfs 

would provide improved conditions for spawning. Th is higher flow would 

allow full use of spawning habitat from Roanoke Rapids Dam downstream. 

Ex i sting-Groundwater 

Although groundwater is an abundan t resource in the study area, 

several factors I imit ing its development shou ld be considered. They a r e : 

Qua Ii ty - Potable groundwaters east of the Chowan River 

are limited to relati vely sha llow aquifer s •. The most produc tive 

aquifers contain brackish or sa line groundwaters. Pumping in 

southeastern Virginia sl owly , but inexorably, causes movement of brackish 

groundwater into aq u i f ers which normally con tain fresh water. 
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Recharge - The geology of t he study area is such that direct 

recharge .is impeded over much of the area by laye r s of poqrly perme~ble 

clays and silts which blanket the principal aqu ifer units and limit 

thei r rep,l e~ i shment to on 1 y a sma 11 percentage of t he tota 1 annua 1 pre

cipitation. 

Although It may not be necessary to limit groundwater with

drawals to an amount equa l to annual recha rge, . overdrafts on water 

resources should be consi dered as conservatively as overdrafts on fiscal 

resources. Sooner or later they must be curtql l ed. 

Direct Effect~ of Regi ona l Pumping 

Heavy, concentra t ed pumping In southeastern Virginia has caused 

a general decline in artes ian head over most of the eas tern half of the 

study area (see Figures 5 and 6 ) . In the wes tern part of the Coastal Plain 

in the study area, whe re the princ j pa l aq u i f e i is relatively shallow, decl ining 

water levels limit the drawdown availa ble to we lls and, therefore, limit 

potential development of individual wells. 

Existing Water Quali ty 

The most damag ing water quality problem ha s been t he eutrophic 

(enriched) conditions in the Chowan River (and to some extent , Albemarle 

Sound). Excessive concentrations of nutrients, combined wit h ~ long 

residence time, have produced extensive algal blooms. These blooms have 

reduced recreation and recreational values, altered food chains, and 

adversely affected bot h sport and commercial fishe r ies. The nutrient 

inputs come from many sou rces: municipal and Industrial sewage trea t ment 

plants; croplands, pasturelands, and fores t lands; animal was t es; 

28 



'-.;I -r(\. \".tf'~' 
\~:-(~,..~. 
,_, ~" tt-~"'~Smithfield 
,~i }2.SMGD 

.... , .> 

N 
\.0 

.. 

I • 

-1 I I ~ IV ---'-"-.+----t 

Source: StatuI Report on Groundwater Conditions In NE North CafoUnaj Report of Grounchnter Inftltlplkla No. •1 
(Draft) G.W. Section DEM NRCD 1982. Virginia State Water Control Board , 1982 . . 

/~ . 

f~ · 
I

: 
I 

I 
\ 

! 
~ 

'--- j---~--, 
' : /~
) / ' 

• 

i 
.' 

'J·,t,. 

-, . 
" "\ ,; ,/ ~/. .

l_ .' 

'-'T!s,.</ ~. 
I -~ --._ .' I

! .i 
! 
! 
I 
j 

t/ 
.IvA 

.. '" Ir..__.....,._._--
He 

_'"'-~ ·T'..;~--'........., 
' .... 

' ~ ' ... 

, 
;!. . 

\. , 
\ 

EXPLANATION 

,,, 

ELEVATION OF POTENTIOMETRIC SURFACE (MSL DA1UM) 
CONTOUR INTERVAL· 20 Feet . 

• ObservatIon Weill 
-12.4 Water Level Elevation 



+30"', , . 
i ; 

Il.ttEM! -. - _ 
i ~ r· ~I·~ ~~ ..' ! 

1 : : .! ~ 
. .- . .. - ~;.. _. . 

: ~ --===j=~.~ :-::=! ~=:..::: ::~.=~-~~!-=::= =.. 
+10'" :-:. f- -. ; ';:;"' ,-"..~:~.- ~~t: 

. . -. . . . '_ " ' 1 ' "'1 '" J _ -·1 . 
-- "- i j . .. ··---t ··- --1• 

-o .~C ~~~'-~1 ~"'~;C- ~ ~- : _I~·I.~ f~~-~-.r=~~-!~"'~e. =" -=~=~~:~ " 

1: ~~~~~~i~2~~;f~ilirf-fC.~, _ ·::~~:::t~=;~0d~~~__ ·: 
Vol 2 
o ti tL- Etj-El= ~ c- .- - ==t-- ~.1-3 - - - I- , . ~I 'II~~~I'-j---~:±- --t--- .~~~:: ~:-:to .~;- -, = - .L . - :==;=~~~ '. -=-:-.. ~~r, 1 _== , ": -~~~;;~~~j~i~-"~~:::-· .-.., 


.. ::"'~smm ' - '-+ -r-!-~ , - l· -! ,.- -=t'- t-. 1-= =t=. .. . . - -r -. r-' .-- . . . - - - . .. 1 . - • - , • . -  1---+--r=-:-I-~~ - -iOIr__ ;.,........ .- -1- ' 1 .- - --. - ~r--.. , .... .. - -- -t-. -- ... . 1.-.  :t==R
~ b=-~I== - - - ~. CIl.I· - ,-,- '- 1 f-l= " ' " -' .: '-_ I '1_ -- - - - ~·r-: :.: =-=t . t---i-~ . -._ 
 t- r ..~I--- - , ::-. r:-,- _.:t .__ _ - ., .f-. t= · t-j-.-··· f- ,1- '-,........... . . . f- . -"' - -f  :.r=:=L ' _4 0., --. f-t- . .- - . I- - 1--'--' - - - . -- . .. .- . ~-. - 1-- ----j----f  :.=...r- ' --f- ' .... \ ~I- - 1--1,..,- -- . . -- - -'- r- -- C--. - r--- - i -.-. '-'- '~F:- :- ' - .:' - :-J2i;E~~ I=:- I--t-· · - - - , - - ~, :,,: ' I-~~~~- ..,-  . 

~ ,;, __~~~-= :=? ..r- ' - -:S ::~ fL-n~__-- I- - ~:=:=: :~ , ~ :. :_:. _ .:::-: r:-:~: _1== :=.:~~~~:-;~=I· nd:- :-~t==t- -1"--=,. 
?':,- 50 "I±tt:tir-:±t± • " . tT-r-' --:-f-I- ' , C'-- __ . - : - - . - - . .. .. ' -c-f-- -- : -~ -~ . :Z:lhlf-r.-:- -- r :I " .. , " , , '-r- -- " " f-l-'-"- . - ~t- --r--- ' w , ., " .--- 

. - - , . - -" , f--i--- ~ 1-- t- - -- t--: : .- - ' I-:-=~I--- . ..:....: . . . 1- t--- - _. __-: _._ 
---:-::- -- t-o r--=-- -- f- f'-f- - : . -._ - ___ - ... , -- t-::o - ::~-t::==r:-I ,. 

10 
==C;::f-f- :. . j- -, f- _f- ' ~ 1--1- _ --f=- c=-. c-=: t:::=:r:--_._- -- 1--- -1--1-- ::~I==t=-:.-':. __ r=-- :': 

--t--:-t- . -: ::. -.=-: -- ___ . · - I~f:::-::-.: I-- I-- t-- --t=-''-'-~: : 

, , ~+__ l!.L.._~1-- . ~ __ t:--t:-":"::~_I--'=f-' , ::t~ 
, . . .- . .... . . f-- -. r-" --. - --I-- --' ..-- ---t-- - . j.-, 

. ..- I- --- -- - - ,. t- ·-1- - . - 1-- ---" I-I-, I-r'- . f- .+ - . 
I'~=t::::::.". 
t;::~p--.-~ ~~:F~~~ ~~I-::; ~~~ ~I:.:,J~~~$~:: ::' - - I ::: ~ --=:l::: . . _" ;' 1 : . ~ : :~i= :=i:-;2:~: ~~~:i"';~--: ;:::L.-- :~: -b=- ·-=i :, 

_-+-=-~~ ::_. ~-- . _~--: t =:-; ~?f.:: _ j~ ~~~·· ::'1~:~ ~.: ' .. -~':1 -l '- ': 1~.:== -.t:·FI-=.. ~ ' :!:-:f~4j=~t~~:::-:~ : 
: i ; ~ ; i ~ ~ ; ~ , ,I ; 1 : ~. : i : :\ : i ! il ; , : .j : , : ,I ; . : Ii i : 'I ; .i ; " : :i ; ,: ; , : -'1; : ,! , ~ i 

19..6l-ll'SS-1196.9-_ 11970 ·_ i19'Z..L.1191L._T19Z£I:3Z<iL tl ?7.5-_i l~76- J1917_j;,7B ;)19. ,0)80 j: :81 '. ' 

FI GURE 6 HYOROGRAPH CF WELLS IN BERTE fJHJ GATES ca.trnES 



wetlands; and rainfall. The Environmental Management Commission 

classified the waters of the Chowan River Basin in North Carol ina as 

Nutrient Sensitive in September 1979. Programs are underway in both 

North Ca~ol . lna and Virginia to reduce the amount of nutrients entering 

surface waters. 

Recently, the concentration of dissolved oxygen in the waters 

of the lower Roanoke River, near Plymouth, has, fallen below State Standards. 

The combination of high flow conditions, followed immediately by low flow 

conditions, is believed to be the cause of these DO depressions. Waters 

drain from the swamp areas and carry a heavy non-resilient biochemical 

oxygen demand. These DO levels negatively impact the aquatic biota of 

this section of the river (which is classified as only "Fair" by the N.C. 

Division of Environmental Management). These low DO levels have also 

forced the Weyerhaeuser Company, the owner and operator of a large paper 

mill near Plymouth, to temporarily adjust their water intake and wastewater 

discharge facil ities. 

Some areas of Albemarle Sound are closed to shell fishing 

because of high levels of bacteria in the water; other tributaries of 

Albemarle Sound (in addition to the Chowan) have shown signs of nutrient 

enrichment. 
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P~ndIMgMaj6tO~t~6f~B~~IMWlthdt~~~ ls 

The City of Virginia Beachproposestodrvert 60 .m(lllon 


gallons of water per day (MGD f rom Lake Gas ton to Tidewater Virginia 


by means of an 8S-mi Ie plpel ine (s ee Figure 7) • . ' This action WQuld cause 


increased lake level drawdownsat Kerr Lake, a reduction of flows in the 


lower Roanoke River, and the extension of low flow periods. 


The magnitude of these impacts will be influenced by how Kerr 


Reservoir is operated, especially during drought periods. In order to · 


. both maximize ene~~y production and mai.ntain a guaranteed generating 

capacity, the Wilmington District Corps of Engineers analyzed flow data 

during the worst drought on record and concluded that the lake level 

WQuld remain above 293-feet mean sea level. (However, exceptions to this 

finding occurred in 1975, 1977, and 1981.) This level guarantees a 

generating capacity of 225,000 kw. 

Modeling studies performed by the Office of Water Resources, 

DNRCD in the fall of 1983 as sumed t hat out f low from Kerr Reservoir would 

be maintained to satisfy the above ment ioned generating capacity and energy 

production when the lake level was be l ow the target rule curve but above 

293-feet mean sea level. The outflow was reduced to the Federal Power 

Commission minimum requ i rement when the lake level dropped below 293-feet. 

(In addition to streamflow, the operati on of Kerr Reservoir is dependent 

on many other factors, includ ing t he energy sale contract between the 

Corps and VEPCO and the demand for powe r in the region.) 
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Results of the computer modeling studies indicate that the 

proposed project would have a considerably greater Impact on lake 

levels at Kerr Lake than that described by the Corps. Table 7 presents 

the results of a computer study which simulated 25 years of record, 

from 1951 through 1975, and shows the additional drawdown caused by the 

withdrawal. 

TABLE 7. ADDITIONAL. KERR ~AKE D.RAWOOWN CAUSED BY.. THE 60 MGD WITHDRAWAL 

Additional Drawdown Recurrence Interval (Years) 

with 60 MGD Withdrawal 2 5 10 20 2S 50 


Inches 1.1 2.6 3.6 4.6 4.9 5.8 

These findings show that a 0.2 foot drawdown caused by the withdrawal 

would occur every four years. They differ significantly from the Corps I 

Environmental Assessment which states that an 0.2 foot (2.4 inch) drawdown 

would be a Ilworst-casell situation. Even during a moderately dry year, 

the increased drawdown could amount to 0.30 feet and, under more severe 

drought conditions, the additional drawdown could be much worse. These 

drawdowns would aggravate conditions already caused by the drought 

itself. 

The impact of the project on downstream flows would, in general, 

be to reduce these flows by 93 cfs (60 MGD) when Kerr Lake is above 

elevation 293. If the lake reaches elevation 293 feet and the lake is 

operated according to the rules used for the model, power generation 

will be cut back and minimum flows wil I be maintained. Table 8 shows 

the lowest average flows that occurred for various durations during the 

25-year simulation. 



TABLE 8. REDUCTION IN MINIMUM OUTfLOW CAUSED BY 60 MGD WITHDRAWAL 

Length of Duration Minimum Average Outflow Minimum Average Outflow 
(days) With No Wi thdlrawa I With 60 MGD Withdrawal 

(cfs) (cfs) 

2110 . 1500 

7 2110 1500 

15 2120 1857 

30 2120 2120 

45 2150 2150 

These findings show that the lowest one-day and the lowest 7-day average 

flows for the 25-year simulation were reduced by nearly 30 percent, 

using the present...operating rules and a 60 MGD withdrawal. In this 

situation, the withdrawal caused the lake level to drop below 293 feet, 

which, in turn, caused power generation to be stopped and minimum flow 

releases to be instituted. If the withdrawal had not been made, the 

release from Kerr would not have been reduced from 2110 cfs to 1500 

cfs. The reduced flow lasted for 7 days, whereas, without the withdrawal, 

the flow would have been 2110 cfs. 
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Bass Fishery Below Roanoke Rapids Dam 

The striped bass spawning season lasts from April 26 through 

June 15.· In order to assure that spawning occurs sufficiently upstream, 

the Wilmington District Corps of Engineers has reserved two feet of 

storage (300 to 302 feet mean sea level) In Kerr Reservoir for fish 

spawning. As long as the lake level is between these two elevations, 

flow releases will be maintained at a minimum of 2,000 cfs or up to 

6,000 cfs at the request of the North Carolina Wildlife Resources 

Comm iss ion. 

Table 9 shows the number of days each year that Kerr Reservoir 

discharged a sufficient quantity of water for the benefit of fish spawning, 

to maintain a stage of 13 feet in the Roanoke River below Weldon (approxi

mately 6,000 cfs) . 

Year 

TABLE 9. 

No. of 

DURATION OF FISH SPAWNING RELEASES FROM JOHN H. KERR 
RESERVOIR, 1955-19S2 
Days Year No. of Days Year No. of Days 

1955 
1956 
1957 
1958 
19S9 
1960 
1961 
1962 
1963 

~ 

22 
22 
29 
50 
35 
40 
49 
50 
45 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

29 
29 
14 
18 
29 
36 
42 
50 
47 

1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

50 
47 
49 
31 
31 
50 
49 
46 

9 
50 

As can be seen from the information presented, in 6 years out 

of 28, spawning flows were released for the entire spawning season. 

During the other years, the spawning flows were released for shorter 

periods during the spawning season. The diversion of 60 MGD of water 

from Lake Gaston would reduce the duration of the spawning flows by at 

least one to two days each year. This would negatively impact the 

striped bass fisheries. 
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Future Surface Water 

There are no restrictions or limitations which would prevent 

Virginia Beach, or some other community, from requesting permission to 
i 

withdraw additional amounts of water from Lake Gaston, over and above 

the 60 MGD already proposed. More water could probably be pumped through 

the proposed pipeline or through additional transmission facil ities 

constructed at some future date. In examining the impacts of this 

possibility, a withdrawal of 127 MGD was analyzed . The impacts of a 

diversion of this magnitude on Kerr Lake and on flows in the lower 

Roanoke would be much more severe. Table 10 presents the results of a 

computer analysis which simulated 25-years of record, from 1951 through 

1975, and shows the additional drawdown caused by a 127 MGD withdrawal. 

TABLE 10. ADDITIONAL DRAWDOWN CAUSED BY A' 127 MGD WITHDRAWAL 

Additional Drawdown 
with 127 MGD Withdrawal 

Inches 

Recurrence Interval (Years) 
2 5 10 20 25 50 

2.6 5.3 6.8 8.4 9.0 10.3 

In general, the additional drawdown caused by this diversion is approxi

mately double that of the 60 MGD withdrawal. Reduced water levels would 

create a hazard to water-based recreation through reduced water depths, 

reduced coverage of unde rwater obstructions, such as stumps, and exposure 

of tree stumps in shallow areas. These conditions would mean an increased 

risk to those engaged in water-skiing, swimming, or sail ing. 
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The impact of diverting 127 MGD on downstream flows would be 

more severe than the impact on lake levels. Table 11 shows the reduction 

in average' low flows of a specified duration, occurring over the 25-year 

period which was modeled in performing the simulation. 

TABLE 11. REDUCTION IN MINIMUM OUTFLOW CAUSED BY 127 MGD WITHDRAWAL 

Length of Duration Minimum Average Outflow Minimum Average Outflow 
(days) With No Withdrawal With 127 MGD Withdrawal 

(cfs) (cfs) 

2110 1000 * 
7 2110 1500 * 

15 2120 1500 * 
30 2120 1915 

y 45 2150 1946 

60 21dS 2002 

75 2339 2121 

90 2471 2288 

105 2566 2410 

120 2638 2501 

135 2694 2572 

150 2738 2628 

,~ FERC minimum 

These findings show that the lowest daily flow for the 25-year simulation 

was reduced from 2110 cfs to 1000 cfs, or nearly 53 percent. The 

minimum average outflow having a duration of 15 days was reduced 29 

percent. Not only are minimum flows of a specified duration reduced, 

but the length of those low flow periods is increased. For example, 

the minimum 30-day average outflow was 2120 cfs with no withdrawal. 

With the 127 MGD withdrawal, the minimum average outflow of 2120 cfs 

was extended to 75 days. 
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. Pending and Future Water Qualfty 

. Scenario -~ The lower port ,lon of the Roanoke River Is a .multiple

use resource • . The rlve~ water Is used for water supply, for assimilation 

of domestic and Industrial waste, for industrial processing, for fisheries 

propagation, and for navigation. By the year 2030, under normal growth, 

surface water withdrawals in the Roanoke Basin below Roanoke Rapids Dam 

are expected to be between 84 and 431 MGD more than current usage. Of 

this projected withdrawal, between 49 and 249MGD of water will be con

sumed and not returned to the Roanoke River system. This consumptive use, 

plus the out-of-basin transfer of up to 60 MGDby Virginia Beach, poses 

a serious threat to water qualfty in the Roanoke River. 

Specific Impacts -- Greater consumptive water use and possible 

out-of-basinwater transfers will adversely affect water qual ity in the 

lower Roanoke River, especially in the May-to-September time period. First, 

lowering flows in the Roanoke River would mean larger and more frequent 

violation of dissolved oxygen standards. The minimum flow release at 

Roanoke Rapids Dam is now set at 2,000 cfs for the May-to-September time 

period, but this can be reduced to 1,600 cfs unde~ certain circumstances. 

Table 12 shows the dissolved oxygen concentration in the Roanoke River 

at different low flows. In addition to impacts on aquatic biota, these 

conditions would force major dischargers to treat to higher levels or 

store some of their wastewaters for release at higher flow periods; 
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TABLE 12. OEM D.O. MODEL PREDICTIONS 

Flow at Dam* D.O. Minimum Degraded Zone** 
(cfs) (mg/l) (miles) 

1800 	 5.0 

1500 4.2 	 6.1 mi. beginning 1.2 mi. 
downstream of Weyerhaeuser 

1200 3.9 	 6.3 mi. segment before entering 
Albemarte ~ Sound beginning 1.1 mi. 
below Weyerhaeuser 

1000 3.3 	 7.7 mi. segment before entering 
Albema~tc Sound beginning D.8 mi. 
below Weyerhaeuser 

Also: 
35 mi. 	 segment beginning 115 mi. 
upstream of Albemarle Sound 	with 
D.O. minimum of 4.6 mg/l 

-;, 	 D.O. concentration of releases from dam assumed to be at saturation 
level (F.8mg/l at2rJ' C). 

** Refers to zone of standard violation (i.e., 0.0.( mg/l) 

Note: 	 This model only roughly calculates the minimum D.O. A more 
refined model needs to be developed to incorporate changes in 
reaction and physical ratios at low flows. 

A second major impact would 	 be a change in the average salinity 

concentrations of Albemarle 	Sound. The Division. of Environmental Management 

in the 	North Carolina Department of Natural Resources and Community Develop

ment developecj a sal inity model relating flows in the Roanoke and Chowan 

Rivers 	to average salinity in Albemarle Sound. Table 13 shows the changes 

in salinity for reduction in flow of ]00 and 250 cfs (these values are used 

just for illustration). 
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TABLE 13. DEM SALINITY MODEL PREDI CTI ONS 


Existing Reduced Net Percent 
Flow (cfs) . . Flow (cfs)

I 
Change Increase 

4000 3900 
3750 

+ .21 ppt 
+ .55 ppt 

6% 
16% 

3500 3400 + .32 ppt 7% 
3250 + .86 ppt 18% 

3000 2900 + .53 ppt 8% 
2750 +1.44 ppt 22% 

The results of this model indicate a strong potential for sub

stantial change in salinity, with the greatest tendency for change at the 

lowest flow rates. 
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· Future-Groundwater 

The groundwater resources of northeastern North Carolina are 

vital to the economic development and general welfare of the area. 

Groundwater use for municipal, agricultural, and indust r"i a ' purposes 

is expected to Increase as the areade~elops •. Groundwater Is the primary 

source of drinkIng water supply for most towns and for indivIdual domestic 

suppl ies. Irrigation is important to agricultural production and ground

water is expected to serve an increa!iing role in providing water for irri

gation. In addition, a strong potential for industri.al growth exists in 

the northeastern North Carolina area because of the proximrty to highly 

industrialized southeastern Virginia. Groundwater will be an attractive 

alternative for future industrial water supply development and expansion 

because of its availability and relatively low treatment cost. 

.ncreasing groundwater use in the northeastern North Carolina area 

will magnify the existing impacts of current groundwater withdrawals from 

the major aquifers. The increased use of groundwater from the Cretaceous 

aquifer system in the study area will cause further water level drawdowns 

(see Figures 5 and 6 for existing drawdowns) and excessive drawdowns could 

cause sal ine water encroachment into fresh groundwater and also land 

subsidence. 

The existing regional cone of depression, centered around Frankl in, 

Virginia, is expected to stabilize if current groundwater rates are kept 

constant. Stabilization will occur when current withdrawal rates are 

approximately equal to recharge to the Cretaceous aquifer system. If 

groundwater withdrawals are increased, the cone of depression will expand, 

and groundwater levels will decline throughout the area influenced by 

the pumping. 
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Saline water encroachment Is thought to be occurring In the 

Cretaceous aquifer, due to the water flow toward the center of the 

existing cones of depression • . The rate at which the encroachment is 

occurring is unknown, due to the lack of adectuate monitoring and ,:;' ! 'i· · ' -. , 

analytical equipment. However, given the existing Information 

about aquifer hydrClul ic conductivity, it has .been estimated that the 

sal ine water encroachment rate is very slow and, where measureClble, 

the magnitude of movement would probably be in inches per day. 

Increased groundwater withdrawals could increase the.magnitude of 

th i s ~a line encroachmen t. 

Land subsidence rates, measured by the U.S. Geological 

Survey in the center of a large well field at Franklin, Virginia, 

have indicated that some land subsidence has occurred near the site. 

Recent measurements indicate, however, that no permanent subsidence 

is now occurring. Increased pumping of groundwater could cause land 

subsidence to o~curagain~ 
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THE WATER USE ACT OF 1967 

(CAPACITY USE AREA DESIGNATION) 

Under the authority of the Water Use Act of 196t(G.S.143-215.1l

22), the Environmental Management Convnisslon may declare and delineate 

capac i ty use areas where J t finds that the use of groundwater, surface 
. 

water, or both require coordination and limited regulation for the pro

tection of interests and rights of residents or property owners or for 

protection of the public interest. A capacrty use area is defined as 

one where " ••• the aggregate uses of groundwater or surface water, or both, 

in or affecting said area (i) have dev,eloped or threaten to develop to a 

degree which requires coordination and regulation, or (ii) exceed or 

threaten to exceed, or otherwise threaten or impair, the renewal or re

plenishment of such waters or any part of them." (G.S. 143-215.13 [b]I). 

The EMC may declare and delineate capacity use areas in accordance with 

a set of seven procedures found in Sectionll(c) of the Act . . The first 

procedure describes the situation under which authorization to proceed 

with a capacity use investigation should be given: 

(I) 	 \~henever the Environmental Management Commission 


bel ieves that a capacity use situation exists or 


may be emerging in any area of the State, it may 


direct the Department to investigate and report 


to the Environmental Management Commission thereon. 


Milton S. Heath, Jr . , A~sociate Director, Institute of Govern

ment, Chapel Hill, discussed the Water Use Act of 1967 in a paper presented 

at a legal conference* at Blacksburg, Virginia in 1978. This excerpt 

*Legal and Administrative Systems for Water Allocation and Management, 
Proceedings of a Regional Conference, April 19-20, 1978, Virgi nia Poly
technic Institute & State University, Blacksburg, Virginia. 
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shquldbe especl~lly useful in,clarlfylng capabilities and limitations 

of the law. Heath's comments areas follows: 

"In 1967, the General Assernbly made a significant modification 

in common law water rights doctrines by enacting legislation that empowers 

EMC to require that large water users in areas of strong water competition 

or water scarcity (so-called 'capacity use areas') secure water use permits 

from the Commission. (G.S. 143~215.13 et seq.) The basic provisions of 

the statute were summarized in the 1967 Legislative Issue of Popular 

Government as follows: 

'A three-step process is contemplated under the Act. First 


the Board (now, the Commission), after studies and hearings, 


must find that a 'capacity use area' should be declared. In 


this phase the Board is specifically directed to pursue all 


alternatives short of regulation. Second, the Board must 


conduct a rule-making proceeding. If it finds, after further 


hearings, that any controls are appropriate, the Board is to 


choose from a specified group of provisions those that it 


considers appropriate to the particular area. Third, permits 


are issued to large water users whose usage is likely to con


tribute substantially to the problems of water-short areas. 


In these permits, conditions may be included that carry for


ward the purposes of the regulations adopted in the second 


phase of the proceedings. No permit conditions can go beyond 


the scope of those regulations. 
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'The range of controls available to the Department in imple

menting the Act includes provisions on timing of water with

drawals; protection against saltwater encroachment and against 

unreasonable adverse effects on water users in the area; well 

spacing controls; limitations on well-pumping rates or levels; 

and reporting requirements. To guide the Board in the 

exercise of these powers, detailed criteria are laid down 

bearing a marked similarity to the factors that have tradi

tionally been evaluated by the courts in resolving water-use 

disputes. 

ITo insure that only the largest users will be brought under 

regulation, the minimum usage for which a permit is required 

is fixed at 100,000 gallons per day. To insure that only 

those users are regulated (even among the 100,000 gpd class) 

who contribute significantly to the problem, the permits with 

conditions are required only for "consumptive users" of water-

those who, as defined by the Act, substan~ially impair water 

quantity or quality. Finally, to insure that fixed invest

ments are not unfairly impaired, the Board is directed to take 

into consideration the reasonable needs of existing and certain 

potential water users, to the extent that their needs do not 

unreasonably damage others •... 

46 




'Consistent with the ultimate unity of the hydrologic cycle, 

the Act treats both surface and ground water in one law that 

applies equally to both. However, in recognition of the better

developed and more equitable rules of law that now govern the 

use of surface water (by comparison with ground water), it ex

presses an intent that the Board operate generally within the 

framework of the concept of riparian rights with regard to 

surface streams. 

liThe original 1967 Act has been actuaTlyappl ied Qrily to the 

problem that was the main motivation for its enactment""-the hazard of 

saltwater contamination of groundwater in the phosphate mining region of 

southeastern North Carolina. In 1976, EMC considered, but finally rejected, 

a proposal to designate as a capacity use area the entire Yadkin River Basin 

downstream from the projected Perkins Nuclear Electric Generating Plant in 

Davie County. Staff proposals concerning other capacity use areas have been 

before the Commission in earl ier years. 

"0ne amendment to the statute should be noted. In 1973, the 

General Assembly added to the original statute a procedure authorizing EMC 

to prohibit new or increased water withdrawals (or wastewater discharges) 

in any area found by the Commission to be facing a generalized condition 

of water depletion (or water pollution). The immediate purpose of this 

amendment was to provide a short-cut procedure, or holding action, to 

temporarily control a problem situation pending the establ ishment of a 

capacity use area. 

lilt is possible that the capacity use procedure could be used 

as a vehicle for arbitrating competing water uses in an area that might be 
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affectedbydlvers10ns. Before declaring a capacity use area for such a 

purpose, EMC would have to find that 
. ' . . 

aggregate uses of groundwater or surface water, or both, 

in or affecting .said area (i) ·havedeveloped or threatened 

to develop to a degree which requires coordination and 

regulation~ or (ii) exceed or threaten to exceed or 

otherwise threaten or impair, the renewal or replenishment 

of such waters or any part of them. 

II Of these two alternative findings, the former would probably 

be easier to make and sustain than the latter.· · In any event, it is 

obvious that EMC does not casually or readily uttliz~this procedure, 

since only one capacity use are has been declared during the 10 years 

since enactment of the statute. 

IIThere is no express authority in the statute for EMC to 

regulate, approve, or deny diversions within a capacity use area. To do 

so, the Commission WQuld probably have to rely on its residual authority 

to adopt regulations and impose permit conditions 'not inconsistent' with 

the Act 'as the Commission finds necessary to implement the purposes' of 

the Act." [G.S. 143-215.14(a) (4) and 143-215.15(c)]. 

A copy of the Water Use Law is in Appendix C. 
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WHY CAPAC tTY USE DESIGNATION IS BE~NG CONSIDERED 

The State of North Carolina has attempted for many years to 

achieve sound management of surface and ground water resources In north

eastern North Carol Ina. Because both surface water and ground water in 

northeastern North Carolina are affected by wat~r use in southeastern 

Virginia, a major element of the State's effort has been an attempt to 

establish principles for the management of Interstate water resources. ' 

Governor Holshouser established a North Carol ina-Virginia Water Resources 

Management Committee by agreement with the Commonwealth of Virginia. 

Governor Hunt and Governor John N. Dalton, of the Commonweal' th of Virginia, 

renewed this existing agreement in April 1978. The ag 'reement establishes 

the North Carolina-Virginia Water Resources Management Committee as a 

forum for discussion of water resources management issues of mutual concern. 

In 1982, concern increased about the growing seriousness of 

interstate water management problems. The primary problems identified 

by Virginia and North Carol ina were the projected water supply shortage 

in Tidewater Virginia, heavy use of ground water and the resulting lower

ing of ground water pressure levels over a wide area in North Carolina 

and Virginia, and the continuing pollution problem and associated algae 

blooms in the Chowan River. The North Carolina-Virginia Water Resources 

Management Committee appointed three technical subcommittees to review 

these issues and make recommendations to the Committee. These technical 

subcommittees met several times between December 1982 and May 1983. 
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TheWaterQ~allty TechnltalSubcommlttee concentrated on the water 

quality problems in the Chowan River. The Subcommittee developed a consensus 

on nutrient reduction targets required to reduce the problem of- excessive algae 

g rowt h. The Subcommi tree was not able to r¥ch agreement on a 11 of the spec! fi c 

steps to be taken. North Carolina has develoPed a five-year Action Plan that 

is being implemented. Virginia is expected to develop a plan by April, 1984. 

The GroundWater TechnltalSubtommlttee reached a consensus 

that the present level of ground water use in the principal artesian 

aquifer is at, or exceeding, the recharge rate and that the cone of 

depression c reated by large withdrawals is still expanding. The Ground 

Water Subcommittee reached agreement on several recommendations, including 

the need for a digital computer model of the aquifer to guide management 

of this valuable resource and the need for statutory changes in Virginia 

to allow fuller authority for ground water management. . The Ground Water 

Subcommittee also recommended that North Carol ina designate northeastern 

North Carol ina as atapatity use area under the Water Use Act of 1967. 

This wou l d g i ve North Carolina better ground water management authority 

in the area affected. 

The Water Supply Technical Subcommittee failed to reach a 

consensus on several impo rtan t points, including the amount of water 

avail abl e to Ti dewater Virginia from its existing sources and the best 

method fo r evaluating the alternative water sources available to mee t 

future needs . Fo l low ing this failure of the Water Supply Technical Su b

committee t o reach an agreement on these key issues, the City of Virgin ia 

Beach proceeded to file an application for a Corps of Engineers permit 

to diver t 60 million ga llons a day of water from Lake Gaston to serve 

Tidewa t e r Vi rg inia. 
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The State of North Carolina attempted to persuade the U.S. 

Army Corps of Engineers to do an environmental impact statement on the 

permit for the Lake Gaston project •. The State believes that an envlron

mental impact statement courd be a good forum for studying other choices 

of water supply sources available to Tidewater Virginia) and evaluating 

the amount of water already aVClilClble to the Tidewater region. The Corps 

of Engineers refused to prepare an environmental impact statement on this 

permit. North Carolina is seeking a court decision to require the prepara

tion of this environmental impact statement. 

During the study of the Roanoke River Basin associated with 

the evaluation of the Lake Gaston project proposal, North Carolina has 

identified several other large potential water uses in the Roanoke Basin. 

These include agricultural irrigation, power plant cqoling, and municipal 

and industrial use. The combination of these potential increases in water 

use in the Roanoke Basin would be major factors in considering the 

declaration of a capacity use area under the Water Use Act of 1967. 
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-  CONFIDENTIAL - FOR DEPARTMENTAL USE ONLY - 
5th DRAFT 10 FEBRUARY 1~84 

POSSIBLE SEQUENCE OF EVENTS AND SCHEDULE FOR 
( 	 NORTHEASTERN NORTH CAROLINA CAPACITY USE AREA STUDIES 


Jan. 12, 1984: EMC Meeting. Study requested on CUA determination. 

Feb. I, 1984- Prepare Draft Report on Water Use in RegIon (G.S. 143-215.13(c)(2) 
Ma r • 30, 1984 : Consult with al l interested••• (Public Notice) 

Consider all factors relevant •• ~ 
Inc I ude the Department IS find i ngs and ,recommendat Ions ••• 

Mar. 2, 1984: Conference with Secretary Summers. 

Mar. 8, 1984: EMC Meeting. 

* 	 Draft Briefing Paper on Water Use mailed to EMC. 

* 	 Briefing Paper on Water Use distributed to publ ic. 

Apr. 12, 1984: EMC Meeting. 
Decision to proceed toward CUA Declaration. 
Hearing Officer Appointed. 
EMC gives Written Notice of Hearing (30 day notice required). 

Apr. 30, 1984: Draft Department Report to EMC on Water Use completed. 

May 17, 1984: Hearing on Declaration of tUA. (Record to be left open 30 days). 

May 24, 1984: Final Department Report to EMC on Water Use completed. 

July 12, 1984: EMC Meeting. 
Decision on Declaration of CUA. 
Staff instructed to prepare regulations. 

Aug. 23, 1984: Regulation preparation completed. 

Sep . 12, 1984: EMC Meeting. 
If requested, EMC issues a Statement of Reasons on CUA Declaration 

(Potential aggrieved person request judicial review) 
EMC gives Notice of a Hearing (30 day notice required). 

Oct. 18, 1984: CUA Regulation Hearing. 

Dec. 13, 1984: EMC Meeting. 
Final action on Regulations. (Record to be left open 30 days). 
(Assuming no judicial review), designation of April 15, 1985 as 

period after which no person can use more than 100,000 gall ons 
of water per day in the CUA for any purpose without permit. 

Jan. 10, 1985: EMC Meeting. If requested, EMC issues a Statement of Reasons. 
(Request can be made within 30 days). 

(Potential aggrieved person request judicial review) 

Oec. 13, 1984- Period of filing for permit. 
May 5, 1985: Notice of receipt by EMC. 

Notice of proposed action by EMC. 
Permits issued, modified, revoked or denied. 

On any permit action: 	 Any aggrieved water user is entitled to a hearing. 
De novo judic ial review available. 

*Date to be set by Top 	 Management. 
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RESOLUTI ON NO. 84-3 OF THE ENV IRONMENTAL MANAGEMENT 
COMMISSION REGARDING THE NEED FOR A CAPACITY USE 
STUDY IN NORTHEASTERN NORTH CAROLINA. 



APPENDIX A 

RESOLUTION NO. 84-3 OF THE 
ENVIRONMENTAL r~ANAGEMENT C()J1ISSION 
REGARDING 	 THE NEED FOR A CAPACITY USE STUDY 
IN NORTHEASTERN NORTH CAROLINA 

WHEREAS, 	 in accordance with the Water Use Act of 1967 
(G. S. l43~2l5.ll, et ~.), the Environmental 
Management Commission (EMC) is authorized to declare 
and delineate capacity use areas in those geographical 
regions 'where the use of groundwater or surface water, 
or both, has developed, or threatens to develop to a 
pOint where usage exceeds or impairs the renewal of 
such waters, and may require coordination and regu
lation to preserve these resources~ 

WHEREAS, 	 present and projected usage and diminution of water 
resources in Northeastern North Carolina, including 
portions of the Roanoke, Chowan, and Pasquotank River 
Basins, are developing at a rate which may exceed and 
impair the renewal and availability of such waters for 
the public's use; and 

WHEREAS, 	 the Environmental ~1anagement Commission, has recognized 
a chronic water resource problem,which continues to 
deplete the quantity of water available for development 
in Northeastern North Carolina. 

NOW, THEREFORE, BE IT RESOLVED THAT the E~vironmental Management 
Commission hereby directs the North Carolina 
Department of Natural Resources a~d Community Development 
to complete its ongoing investigatioQ of the Northeastern 
North Carolina Region, including affected portions of 
the Roanoke, Chowan, and Pasquotank River Basins, utilizing 
all available resources in accordance with the requirements 
of G. S. 143-215.13, to determine the desirability of 
declaring a capacity use area, and report such findings to 
the Commision . 

Thi s the J~ day of January, 
I 

~ \ 
Brad~' ---'lI""--haw, Jr .• 	Chairma~""

; 
i 

J 
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SPECIFIC DELINEATION OF AREA UNDER STUDY 




APPENDIX B 

SPECIFIC DELINEATION OF AREA UNDER STUDY 

SURRY · COUNTY 

Begin with the N.C. ~ VA. line in Surry Courityat Highway 103; proceed 

with 103. 2. I miles southwest to junction with SR1]87: proceed with 1787 

3.2 miles to Hwy NC 89: proceed with NC 89, 2.9 miles southeast to junction 

with SR 1809 at Westfield; go with 1809 southwest 1.1 miles to junction with 

SR 1810; go with SR 1810 .5 miles to Stokes/Sufry County 1ine. 

STOKES COUNTY 

Beginning at the Stokes/Surry County line on SR 1210, go southeast 2.3 miles 

to junction with SR 1199: go with SR 1199 south 2.2 miles to junction with 

NC 268; go .6 mile east with NC 2f>8 to junction with SR 1182: go with 'SR 1182 

.6 mile south to junction with SR 1183; go.3 miles southeast with SR 1183 

to junction with SR 1175; go 1.8 miles south to junction with SR 1173: go 

its full length of 2.5 miles to junction with SR 1136: go 2.2 miles southeast 

to junction with SR 1164; go north 3.2 miles to junction with SR 1166; go 

north 2.6 miles to junction with SR 1168; go north .8 miles to junction with 

SR 1220; go east .2 miles to junction with NC 66; go north 1.0 mile to junction 

with SR 2008; go .8 mile south to junction with SR 2019; go with SR 2019 west 

.8 mile to junction with NC 66; go with NC 66 south to Forsyth/Stokes County 

line, 6.7 mil e s . 

FORSYTH COUNTY 

Beginning at Forsyth/Stokes County line, on NC 66, proceed southeast to 

Kernersville; at Kernersville, leave on NC ISO north 2.8 miles to junction 

with SR 2018; go north 2.2 miles to junction with SR 2017; go east with SR 2017 

.1 mile to Guilford/Forsyth County line. 

GUILFORD COUNTY 

Beginning on the Guilford/Forsyth County line at SR 2028, proceed northeast 

3.0 miles to NC 68, then north with NC 68 3.0 miles to junction with NC 65; 

go north with NC 65 .4 miles to Rockingham/Guilford County line. 
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ROCKINGHAM COUNTY 

Beginning on Rockingham/Guilford County line onNC 65, go to Junction of 

NC 65 and SR 1001; go north on SR 1001 to :Junction wIth NC 87; go east on 

NC 87 to junction with SR 2413; go southeast to rejoin NC 87 and US 158; 

go east to departure of US 158; stay with NC 87 southeast to Willlamsborg; 

at Will iamsborg, leave on SR 2619 east 2.1 miles to junction with SR 2614; 

go northeas t 1.1 miles to junction with NC 87, go 1.7 miles southeast to 

junction with SR 2616; go east .3 miles to County line. 

CASWELL COUNTY 

Begin on the Rockingha~/Caswell County I ine on SR1114; go .5 miles east 

to junction with SR 1133; go 12.6 miles to junction with SR 1001; go east 

with SR 1001,3.2 miles to junction with SRI]64; go east to junction with 

SR 1765; go south .7 miles to County line . 

ALAMANCE COUNTY 

Begin on the Caswell/Alamance County line on SR 1901, go south .6 miles to 

juncti on with SR 1902, go 1.4 miles to County line. 

ORANGE COU NTY 

Beginn ing on the Orange/Alamance County I ine at SR 1367, go east 1.0 miles 

to junct ion with SR 1004, go south on SR 1004, 1.7 miles to junction wi th 

NC 49; go nort~ with NC 49 1.1 miles to junction with SR 1371; go east wi th 

SR 1371 1. 3 miles to junction with NC 86; go north to junction with SR 1502 ; 

go east with SR 1502 0.8 miles to junction with SR 1501, go south 1.0 mi l es 

to junction with SR 1576; go .6 miles to junction with SR 1504; go.7 north 

to junc t ion with SR 1577; go .9 miles east to junction with SR 1506 ; go with 

SR 1506 to j unction with SR 1505; go north .6 miles to County line. 
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PERSON COUNTY 

Begin on the Orange/Person County line at SIR 1100; go north 2.2 miles to 

Junc t ion with SR 1102; go north I mile to Junction with NC 49; go northeast 

7.8 miles to j unction with SR 1152; go east 1.7 ~Iles to junct10n with US 158; 

go south .6 miles to junction with SR 1541; go northeast 2.2 miles to junction 

with SR 1536; go east.6 miles to junction with SR 1544; go 3.1 miles to 

junction with SR 1717; go south .6 miles to junction with SR 1573; go 1.4 

miles east to junction with SR 1571; go 1.3 miles north to junction with 

ST 1536; go .5 miles east to junction with SR 1574; go north 1.3 miles to 

junction with SR 1542; go northeast 1.4 miles to junction with SR 1561; 

go east 1.8 miles to County line. 

GRANVILLE COUNTY 

Beginning at the Granville/Person County line on SR 1317, go east 7.9 miles 

to junction with NC 96; go southeast 3.7 miles to junction with SR 1423; go 

east 3.1 miles to junction with US IS; go north 1.6 miles to junction wi th 

SR 1514; go 2.3 miles to junction with SR 1515; go south .6 miles to junction 

with SR 1519; go east 1.0 miles to junction with SR 1520; go .8 miles to 

junction with Southern Coastl ine RR; go with Southern Coastl ine RR to 

County l ine . 

VANCE COU NTY 

Beginning on the Granville/Vance County I ine at Squthern Coastl ine RR, go 

.3 miles to SR 1304; go 3 miles to junction with SR 1326 at Harris Crossroads; 

go south 3.3 miles to junction with US Bus.158 in Henderson, then northeast 

to junct ion wi t h NC 39 Andrews Avenue; go .25 miles to SR 1518 Vance Street; 

go east .8 miles to junction with US I BYP; go 1.58 miles northeast to j unc t ion 

with SR 1507 ; go 1.4 miles to Southern Coastl ine RR; go 3.3 miles northeast 

to Coun t y li ne. 

WARREN COUNTY 

Beginning at the Warren/Vance County line on Southern Coastl ine RR, go east 

6.1 miles to Norlina; grom Norl ina go east on Southern Coastl ine RR 16 miles 

to Li t tle ton on the County 1ine. 
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HAll FAX COUNTY 

Beginning on t he Warren/Halifax County line at crossing of Southern Coastline 

RR and SR 1001, go 3.3 miles to junctIon with SR1415; go east 4.4 miles 

to j uncti on with NC 48 ; go northeast 1 mile to junction with NC 903; go 5.8 

miles southeast to Pierces Crossroads; go south with SR 1618 3.6 miles to 

junction with NC 561; go 3.1 miles northeast to junction with NC 903/US 301 

combined; go south 9.1 miles to junction with NC481, then 3.6 miles t o 

junction with SR 1114, and staying with this road its full length 5.0 miles 

to rejoin NC 481; go northeast 1 mile to junction with SR 1117; go southeast 

6.9 miles to junction with US 258; go through Scotland Neck 1. 9 mi les south 

to junction with NC 125; go south to Hobgood and Martin County line, 8.J mi les. 

MARTIN COUNTY 

Beginning on the Hal ifax/Martin County line at NC 125, go southwest wi th 

the Martin County 1 ine 3.4 miles to junction of Edgecombe and Martin Coun ty; 

go southeast with t he Martin County line; go 7.8 miles to SR 1318; go east 

1.0 miles to junction of NC 42; go 6.5 miles east to Junction with NC 125 

and NC 903; go southeast .8 miles to junction with SR 1315; go southeast 

4.4 miles to junction wi th SR 1407; go southwest 1.2 miles to Everetts; 

leave Everetts on US 6413 East for.3 miles to junction of SR 1139; go 

south 1.8 mil es to junc t ion with SR 11 06; go south .4 miles to junction with 

SR 1130; go east .7 mi les to junction with SR 1131; go south .1 miles to 

junc ti on wit h SR 1129; go eas t .2 miles to junctio~ with SR 1132; go south 

.5 miles to ju nct ion wi t h SR 1133; go east .6 miles to j unc t ion with SR 1001; 

go sout hwest .6 mil es to Bea r Grass. At Bear Grass leave on SR 1106 southeast 

1.1 miles to junction with SR 1104, go southwest 1.8 miles to juncti on with 

SR 1100 southeast 1.0 mil es to county 1ine; go southeast and then northeast 

with the county 1ine; s top at Washington County 1 ine. 

WASH IN GTON CO UNTY 

Beginning at the Martin/Beaufor t/Washington County 1ine, go east 3.0 miles 

to NC 32; go 13.1 miles north to junction with SR 1111; go east 2.5 mi l es 

to junction with US 64; go east 1.9 miles to junction with SR 1329; go north 

2.4 miles to junct ion with Nor folk Southern RR; go 8.0 mi les to County l ine 

in Albemarle Sound; thence with County lines of Wash ing t on Tyrre ll Dare 

Chowan Perquima ns Pasquotank Camden Currituck east to Atlantic Ocean. 
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APPENDIX C 

GENERAL STATUTE S OF NORTH CAROLINA-C HAPTER 143, ARTICLE 21 


Part 2. Rerulation of U•• of Water Resources. 


....... ot Put. - nua Part is repesJeJ. pI'OInIM and !unctIona of etch lueft aeeney aad 
( 	 ,fftCti.,. J uly 1. 1981, by Setaion Lawl 197'T. C. "'1110"' to G."neral AaMmbly whethlt' the 
112, I . S. Th, 197'T let &lao NPlaia. with rrotnm or function in qu_don lhould be 
~q,ontd IftlCti.. dates. nUlMroUol odI., l..-minated, rec:onatituted. rlllcablilhed or 
CllaptftS I.ftd Ardelel erutiD, licMlAinr UICl COIldn"td. The Commiuioa will 10 ChIt of
NfIIlator)' I pncia. and .... 1111 a Goftnuneftt uiI&eDce JIUM SO. 1983. The 1m let ia codiftId 
E'f"IluatloD Commiuioft whaM tuctian iI to u I 141-14.10 It Mq• 
• aduct • performance rrsluaUoa 	 of the 

• 143-%15.11. Short tJtle. - This Part .hanbe known and may be cited u 
the Water Use Act of 1967. (1967, Co 933, s. 1.) 

• 1~·215.1%. DeclaratJon of PurpoH. - It is henby declared that the 
general welfare and public interest require that the water resourees of the State 
De put to ben~ficiaJ use to the tuUeat extent to which they are capable, .ubject 
to reasonable regulation in order to cocaerve these resoureea and to provide and 
maintain conditions which are conducive to the development and use of water 
resourees. (1967, Co 933, s. 2.) " 

I 143-215.13. Declaration of capacity un tUUL - <a) The Environmental 
Management Commission may declare and delineate tram time to time, and maY' 
modifY', capacity use areas of the State where it finds that the use of 
rroundwater or surface water or both ~uire coordination and limited 
regulation for protection of the interests and rirhta of residents or' property 
owners of such areas or of the public interest. 

(b) Within the meaning of this Part "a capacity use area" is one where the 
Environmental Management Commission finds that the ag~gate usel of 
groundwater or surface water. or both, in or affectin~ saId area (i) have 
developed or threatened to develop to a de~ which reqUIreS coordination and 
regulation, or (ii) exceed or threaten to exceed, or otherwise threaten or impair, 
the renewal or replenishment of such waters or any part of them. 

(c) The Environmental Management Commission may declare and delineate 
capacity use areas in accordance with the foUowing procedures: 

(1) Whenever the Environmental Management Cornmiasion believes that a 
capacity use situation exists or may be eme~g in any area of the 
State, It may dinct the De~ent to inve5agate and report to the 
Environmental Management Commission thereon. 

(2) 	 In conducting its investigation the Department shall .consult with all 
interested persons, groups and agencies; may retain consultants; and 
shall consider all factors relevant to the conservation and use of water 
in the area, includinl1 established or pending water classifications under 
the Stream Sanitation Law and the criteria for such classifications. 
Following ita investigation the Department shall render- a· written 
report to the Environmental Management Commission" This report 
shall include the Department's findings and recommendations as to 
whether the water use problema of the area involve surface waters, 
groundwaters or both; whether effective measures can be employea 
limited to surface water or to groWldwater; and whether timely action 
by any agency or person may pre.c1ude the need for additional 
regulation at that time. The rejlort shall also include such other fmdings 
and recommendations as the Department deems appropria te, inc:luding 
recommended boundaries for any capacity use area that may be 
proposed. 

(3) 	 If the Environmental Management Commission finds, following its 
review of the departmental report (or tbere&f'ter following ita 
evaluation of measures taken falling short of regulation) that a capacity 
use area should be declared, it may adopt an order declaring saia 
capacity use area. Prior to adopting such an order the Environmental 
.Management Commission shall give notice of its proposed action and 
shaU conduct one or more public hearings with respect to such proposed 
actiOD. 

(4) 	Such notice shall be given not less than 30 days before the date of such 
hearing and shall state the date. time, and p lace ot hearing. the subject 
of the hearing. and the action which the Environmentai Management 
Commiaaion proposes to take. The notice shall either include details of 
such proposed action. or where such proposed action is too lengthy tor 
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publication the notice lhall specify that copies of such detaiJedpro~ 
action shall be obtained on ~uest from the Department of Natural 
Resources and Community Development in sufficient quantity to 
satisfy the requests of all mterested pel"lODI. 

(5) 	Any such notice shall be published at leut once in one neWlp.r of 
general cireulatioD circulated in each county of the State in which the 
water area affected is located. and a copy ofsuch notice shall be mailed 
to each person on the mailing'list required to be kept by the Department 
of Natural Resources and Community Development pursuant to the 
provisions of G.S. 143-215.15. 

(6) 	Any person who desires to be heard at any such public hearing shall give 
notice thereof in writing to the Environmental Management 
Commission on or before the first date set for the hearing. The 
Environmental Management Commission is authorized to set 
reasonable time limits for the oral presentation of views by anyone 
~rson at any such public hearing. The Environmental Management 
Commission shall permit anyone who so desires to file a written 
argument or other statement with the Environmental Management 
Commission in relation to any proposed action of the Environmental 
Management Commission any time within 30 days following the 
conclusion of any public hearing or within any such additional time a.s 
the Environmental Management Commission may allow by notice given 
as prescribed in this section. 

(7) 	Upon completion of hearing! and consideration of submitted evidence 
and arguments with respect to any proposed action by the 
Environmental Management Commission pursuant to this paragraph, 
the Environmental Management Commission shall adopt its fmal acoon 
with respect thereto and shall publish such fmal action as part of its 
official regulations. The Environmental Management Commission is 
empowered to mC?dify or revoke from time to time any final action 
previously taken by It pursuant to the provisions of this section, any 
such modification or revocation, however, to be subject to the 
procedural requirements of this Part, including notice and hearing. .If 
the Environmental Management Commission fmds and -orders that a 
capacity use area shall be declared, its order shall include a delineation 
of the boundary of said area, and the Department of Natural Resources 
and Community Development shall instruct the Secretary of the 
Department to prepare proposed regulations consistent-- with the 
provisions of this Part and commensurate with the degree of control 
needeq from among the classes of permissible regulations set forth 4t 
G.S. 	143-215.14. 

(d) The Environmental Management Commission may conduct a ~ublic 
hearing purs~nt to the provisions of G.S. 143-215.4 in any area of the State, 
whether or not a capacity use area has been declared, when it has reason to 
believe that the witharawal of water from or the discharge of water pollutants 
to the waters ~ such area is having an unreasonably adverse effect upon such 
waters. It the Environmental Management Commission determines, pursuant 
to hearing, that withdrawals of water from or clli!charte of water pollutanta to 
the waters within such area has resulted or probablY' wll1 result in a generalized 
condition of water depletion or water pollution withm the area to the extent that 
the availability or fitness for use of such water has been impaired for existing 
or proposed WIeS and that injury to the public health, safety or welfare wiD result 
if mc:reaaed or additional withdnW1l.Ia or discharges occur, the Environmental 
Management CommisaioD may iuue an order: 
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(1) 	Prohibiting any persOD withdrawing waters in excess of 100,000 gallon. 
per day from mereuin( the amount of the withdrawal above sueb limit 
as may be established m the order. 

(2) Prohibiting any person from coaatruc:ting, instul1inc or operating any 
, Dew well or withdrawal facilities bavinC a CDJ::1city m exceu of a rate 

established in the order; but such prohIbition shall not extend to any 
Dew well or facility having a eapacity of leu than 10,000 gallona per
day. 

(3) 	Prohibitini any person discharging water pollutants to the waters from 
increasing fhe rate of discharge in excess of the rate established in the 
order. 

(4) 	Prohibiting any person from constructing, installing or operating any 
facility that will or may result in the dia~e of water pollutants to 
the waters in excess of the rate established In the order. 

(5) 	Prohibitin( any agency or political subdivision of the State from isauing 
any permit or siinilar document for the construction, installation, or 
operation of any new or existing facilities for withdrawing water from 
or discharging water ~llutanbl to the waters in such area in excess 
of the rates established in the order. 

The determination of the Environmental Management Commission shall be 
suppor ted by detailed findin~s of fact and conclusions set forth in the order and 
based upon competent eVloence of reeord. The order shall describe the 
geograpnical area of the State affected thereby with yarticularity and shall 
provide that the prohibitions set forth therein shal continue pending a 
determination by the Environmental Management Commission that the 
generalized condition of water depletion or water pollution within the area has 
ceased. 

Notice setting forth the time, place and purpose of the hearing and a 
description by geographical or political boundaries of the area affected shall be 
given: 

(1) 	By publication at least once a week for two successive weeks in a 
newspaper or newspapers having general circulation within the area. 
the dite of the fLr'St publication to be at least 20 days prior to the date 
of hearing; 

(2) 	 By mailing copies of the notice by registered or certified mail at least 
20 days in advance of hearinlf to the governing body of every county, 

. . 	 city. town, and affected political subdivision lying in whole or in part 
within the area and to every &ffeeted or interested State and federal 
agency; and 

(3) By poating a copy of the notice at the courthouse in every ~tr 1yinii' 
in whole or in part, within the areL . 

The Environmental Management Commiuion is also authorized, in the exercile 
of iu di8cretign. to mail copietl of notice by flrSt-clasl mail ,to any penoD who 
it believes will or may b. interested in or &fleeted oy the heannr. 

Upon illuance ot any order by the Environmental Management Commiuion 
pursuant to this subsection. a certified copy of such order shall be mailed by 
registered or certified mail to the {Overning body of every county, city, town 
and afleeted politicalaubdiviaion Iymg, in whole or in part, within the area and 
to every atfec~d or interested State and federal agency. A certified copy of the 
order shall be posted at the courthouse in every county lying, in whole or in part, 
within the area and a notice setting forth the substantive proviaionl- and 
effective date of the order shall be published once a week for two sueeesaive 
weeD in a newspaper or newspapers having general circulation within the area. 
After publication of notice ia completed. any person violating &D1 provision of 
such order after the eHeeti .. date thereof shall be subject to the penalties &Dd 
proceedings set forth in G.S. 143-215.17. 
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Any person who is adversely affected by an order of the Environmental 
Management Commission isaueCi pursuant to this subsection may seek judicial 
review of the order pursuant to the proviaioDl of G.S. 143-215.5; and the order 
shaD not be stayed 6y the appeal. (1967, Co 933, s. 3; 1973, Co 698, s. 14; Co 1262, 
I. 23; 1977, Co 771, s. 4.) 

1WltGr'. Note. - The 19'77 unencbMnt Session La.. 19'77. e. 771. I. Z2. contain. a 
lIlt.tituteci "Nabuai Resources Uld Community MYerability clallle, 
[)e,relopment" for "NaWn1 UIci Ecooomic: 
a.ou.rees" i. lahdiYilionl (.), (S), IDCi m of 
IIlbMetion (c). 

Commillaion to ~erve the rUMtion of a l:.neraiI"formal Rule-~a"in, Prondun I. Not 
information ptherinr tool to inject publicSubject to Re¥iew under! lSOA43 ....... 
participation at :a sta"e: of deeision·makinr .'n 	 in(ormlll hO!lInnK cumluct~. ~>: the 
Ilenerally reserved to staff .partlclpa~on. wu anCommisl ion to con~idl!r whether to IRltlate a 
informal stlliCe o( the: dtellllOn.~aking. proceuproceedini \.0 dO!Clare th~ Yadkin Rh'er Basin a 
with respect to thill seelion', conslderatlo~. aadcapacity use area WlLII no more tha~ the 
the use of evidenc\! IJre!l~nted at that ~eann, torule-mak.ing type procl:dure under subsecuon Ir) 
eonsider whether to initiate a proceeding UDder of this section. and thull the plaintiffll were not 
this section Willi purely within the discretion of entitled to judicial rt'vi~w under § 150A-43. ct 
the Commission. Since no orde. was issued by aeq. High Rock La.k~ As~ 'n v. North Carohna 
the 	 Commission which in tum could have:En~ironmcntal ~I:t. Comm' n, 39 N.C. App. 699, 
a.iVllZUIy airec~ th.e p~ tha~were!* .~2 S.E.2d 109 n9'i91 , 
entilll!d to judicial rev iew under thIS seetlon.Subaection ld l uC lhill !lftlion openl" as a 
H'ilCh Rock Lake: Ad 'n v. North Carolinal&atulory limitilalion on the Itandin, 01 
En\'ironmental Mitt. Comm'n, 39 N.C. App. 699, partin inltTeMh:d in IIr a'!nted by lhe actio," 
252 S.E.2d lOS (1979).to well jadlc:ial reyie .... HI"h Rock Lake A:;~ n 


~ . North Carolina En\'irllnmental MirT- Comm n, 

39 N.C. App. ti99. :!5:! ~ . E.2c1 1O!J (l979). 


Where So Order W1III 1~lIued Wlllc:h Could 

.\dYefllely "crect Ph,inliff:"/ .. Judi("ial Re:view 

w.. POlIIIible, - .\ hl'urinjl ht:ld bv thl! 


§ 143-215.14. Repl.tiona within capacity UN areal; scope and procedures. 
- (a) Following the declaration of a capacity use area by the Environmental 
Management Commission. it shall prepare proposed regulations to be apolied 
in said area, containing such of the foUowing provisions as the Environmental 
Management Commission fmds appropriate concerning the use of surface 
waters or groundwaters or both: ' 

(1) Provisions requiring water users within the area to submit reports not 
more frequently than at 30-day intervals concerning quantity of water 

. . used or withctrawn, sources of water and the nature of the use thereof, 
(2) 	With respect to surface waters, groundwaters. or both: provisions 

concerning the timing of withdrawals; ,Provisions to pro~t against a!' 
abate salt water encroachment; proviSIons to protect against or abate 
unreasonable adverse ef fects on other water users WIthin the area, 
including but not limited to adverse effects on public use. 

(3) 	With respect to groundwaters: provisions concerning well·spacing 
controls; and provisions establishmg a range of prescribed pumping 
levels (elevations below which water may not be pumped) or maximum 
pumping rates, or both, in wells or for the aquifer or for any part 
thereof based on the capacities and characteristics of the aquifer. 

(4) Such other provisions not inconsistent with this Part as the 
. 	 Environmental Management Commission fmds necessary to implement 

the purposes of this Part. 
(b) The Environmental Management Commission sha ll conduct one or more 

bearings upon the pro~sed regulations, upon notice, in ac:eordance with the 
requirements of suDdiVlsions (4)-(6) of G.S. 143-21S.13(c). Upon completion of the 
hearings and consideration of submitted evidence and arguments with respect 
tD any proposed regulation, the Environmental Management Commission shall 
adopt ita fmal action with respect thereto, and ~hall Ilublisb such final action 
IS part of its official regulations. The Environmental Management Commission 
is empowered to modify or revoke from time to time any fmal action previously 
taken by it pursuant to the provisions of this section, any such modifications or 
revoc:abons, however, to be subjeet to the procedural requirements of this Part, 
including notice and heuin,. (1967, Co 933, s. 4; 1973, Co 1262, s. 23.) 

A....IMI ill High Rock. Lake AM'n v. ~nrth 

CuoIiaa EAvironmet\tal ~I(t. Comm'n. 39 ~ .C, 


App. •• ZS2 S.E.2.d UI'J /l!l791. 
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who is a party to the proceedings with respeet to whieh IUch hearinr 
is to be held. unless a I horter notice is agreed upon by all luch partiee. 

(2) 	All hearings under this Part shall be before the Environmental 
~ement Commiasion, or before one or more of ita own members 
or before one or more qualified employees of the Department, and shall 
be open to the publie. AIly member of the Commission or employee of 
the Department of Natur.U Resourees and Community Develo~ent to 
whom a delegation of ,P.Ower is made to conduct a hearing sh&ll report
the hearing with its eVlaence and record to the Commiuion for deciSion. 

(3) 	A full and eomplete record of all proceedings at any hearing under this 
Part shall be taken by a reporter designated by ttie Department or by 
other method approved by the Attorney General. &1y party to a 
proceeding shall be entitled to a copy of such reeord upon the payment 
of the reasonable cost thereof u detennined by the Department of 
Natural Resources and Community Development. 

(4) 	The Environmental Management Commisaion and its -duly authorized 
&genta shall follow generally the procedures applicable in civil actions 
in the superior court insofar as practicable l including ·rules and 
procedures with regard to the taking and use of aepositions, the making 
and use of stipulations, and the entering into of agreed settlements and 
consent orders. . 

(5) 	The Environmental Management Commiasion, or the dulr authorized 
agent . of such Environmental Management .Comm188ion, ma)' 
administer oaths and mar issue subpoenas for the attendance · of 
witnesses and the production of boob, papers, and other documents 
belonging to the said person. . 

(6) 	 Subpoenas issued by the Environmental Management Commission, in 
connection with any hearing under this Part shall be directed to any 
officer authorized by law to sene process, and the further procedures 
and rules of law allplic:able with repec:t thereto shall be prescribed in 
connection with sutipoenaa to the same extent u if issued by a court 
of record. In case of a refusal to obey a subpoena issued by the 
Environmental Management Commiasion, application may be made to 
the superior court of the appropriate county for enforcement thereof. 

(7) The burden of Ilroof at any hearing under this Part shall be upon the 
person or the Environmental Management· Commission, aa the c:aae 

. . may be, at whose instance the hearing is being held. 
(8) 	 No decision or order of the Environmental Management Commission 

shall be made in any proceedin~ unlese the same is supported by 
competen~ material and substanbal evidence upon conaideraQQn 9f the 
whole record. 

(9) 	Followln_g any hearin" the Environmental Management Commission 
shall afford the partles thereto a reasonable opportunity to submit 
within 30 days or within such additional time aa prescribed by the 
Environlllental Management Commission. proposed fmdings of fact 
and conclusions of law and any brief in connection therewith. 

(10) All orders and decisioD.l of the Environmental Management 
CommiMoion shall set forth separately the Environmental Management 
Commission's findings of fact and conclusions of" law and shall, 
wherever neeessary, cite the appropriate provision of law or other 
source of authonty on which auf action or deeision of the 
Environmental Management CommisSion. is baaed. 

(11) 	The Department of Natural Resources and Community Development 
shall have the authority to adopt a seal which lhall be the seal of said 
Environmental Management CCJmmilaion and which shall be judicially 
Doticed by the courts of the State. AzJy document, proceeding, order, 
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• 143·215.15. Permit. (or water 11M within eapacity .... ana _ 
~ur:a- - (a) In . are.. declared by the Environmental Manqement
Co~mis810n t:o be capaclty ~ areu no person shall (after the expiration of such 
~nod,. ~ot In ex~ of SIX ~ontha, as the Environmental Management
CoIIUlU5Slon may designate) WIthdraw obtain, or utilize surfac:e waters or 
rroundwaters or both, aa the case may bt;, in excess of 100,000 gallons per day 
for ~y purpoae unless such ~rson shall fll'lt obtain a pennit therefor from the 
En'lll'Onmental Management Commission. 

,<b) When sufficient evidence is provided by the applic:ant that the water 
WIthdrawn or used from a stream or the pound is not consumptively uaed, a 
permit therefor shall be issued by the EnVU'Onntental Management Commission 
without a hearin~ and without tbe conditions prcmCled In subMction (c) of uu. 
aec:tion. Applications for such permita Ihall let forth IUch faeta u the 
Environmental Management Commialion shall deem nec:esaarrto enable it to 
establish and maintain adequate recorda of all water uses within the capacity 
use area. 

(c) In all cues in which sufficient evidence of a nonconswnptive use is not 
presented the Department of Natural Resourees and Community Development 
shall notify eacli person required by t!Ua Part to aeeure a permit of the 
Environmental Management Commission's proposed action eonc:eminr such 
permit, and shall transmit with such notice a copy of any 28nni~ it proposes to 
118ue to such persona, which permit will become final unless a request for a 
hearing is made within 15 da-,"s from the date of aervic:e of such notic:e. The 
Environmental Management Commission shall have the power: (i) to ~t IUch 
permit with conditiona as the Environmental Management CommisSIOn deema 
necessary to implement the refU1!.tions adopted pursuant to G.S.-I43-215.1~; (ii) 
to grant any tempo~ pemut for such period of time as the Environmental 
Management CommisSion shall specify wtiere conditions make such temporary 
permit essential, even though the action allowed by such pennit may not be 
consistent with the Environmental Management Commission's regulations 
applicable to such capacity u.se area; (iii) to modify or revoke any permit upon 
not less than 60 days' written notice to any ~rson atfeeted; and (iv) to deny such 
permit if the a~plieation therefor or the effect of the water use proposed or 
described therem upon the water resources of the area is found to be contrary 
to public interest. Any water u.ser wishing to contest the proposed action shaD 
be entitled to a hearing upon request therefor. 

(d) In any proceeding pursuant to this sec:tion or G.s. 143-215.16 the 
Environmental Management Commission shall give notice with respect to all 
steps of the proceeding only to each person directly affected 1>.y such proceeding 
who shall be made a party thereto. In all proceedings pursuant to G.S. 143-215.13 
or 143·215.14 the Environmental Management Couunission shall give notice as 
provided by these sectiona, and it shall alao give notic:e of all its offiCial acts (Iuch 
as the adoption of regulations or rules of prOcedure) which have, Dr are intended 
to have, g~nera.l application and effect, to all persons on its mailing list on fbe 
date when such action is taken. It shall be the duty of the Department of Natural 
ResoW'Ci!s and Community Development to keep such a mailing list on which 
it .hall record the name ana address of each p81'!on who requests listing thereon, 
together with the date of reeeJpt of such request. Any person may, by written 
request to the Department of Natural Resources and COmmunity Development 
ask to be permanently recorded on such mailing list. 

(e) All notices which are ~uired to be given by the Environmental 
Management Commisaion or the De~ent or by any party to a proeeeding 
l ball be given by registered or certified mail to all persODll entitled thereto, . 
including the Environmental Management Commislion. 'The date of receipt or . 
refusal for such reptered or c:ertified mail shall be. the date when such notice 
is deemed to bave been given. Notice by the Environmental Management 
Commission or the Department may be given to an., person upon whom a 
lummona may be served in accordance with the prQv1slona of law covering c:ml 
aetiona in the superior courta of this State. The Environmental Management 
Commission may prescribe the form and content of any particular notic:e. 

(t) The foUowing provisions shall be applicable in connection with hearinp 
pursuant to this PUt 

m Ally heariDg held pursuant to tbia aectioa or G.s. 143-215.16, whether 
called at the instaDce of the ED"firoamental Management CommialioD 
or of any person, sball be heldMJ:~:::e:Ia than 30 days' written notU:e
liven by the Eaviroameatal eat Commission to any penon 
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decree, special order, ~l rell'Ulation, rule of procedurE vI' any other 
officia act or recorda of tne EnYiroamental Management Conunialion 
or ita minutes may be c:ertitied by the Sec:retary of the ~partment 
under his band and the seal of the Department of Natural Resoarees 
and Community Development and when so certified shall be reeeiTed 
in evidence in all acQoDS or .p,roc:eedings in the courts of the State 
without further proof of the lCientity of the same if such recorda are 
competent. relevant and material in aD"luch action or proceedia,. The 
EnVIrOnmental MJUSqement CommissIOn shall have the right to take 
judicial nOQc6 of all i tudies, reports. statistical data or anr other offICial 
reports or records of the federal ,overnment or of any sJater state and 
alI such records, reports and data mar be placed in evidence by the 
Environmental Management Commission or by any other person or 
interested party where material. relevant and competent. 

<I), Ally person agajnat whom any final order or decision haa been made except 
where no appeal is allowed aa provided by G.s. 143.215.2(J) shall have a ri,ht 
of appeal to the Superior Court of Wake County or of the county where the order 
or decision is effeetive within 30 days after such order or decision has become 
final. Upon such arpeal the Department of Natural Resources and ·Community 
Development shal send a certified transcript of all testimony and exhibits 
introduced before the Environmental Management Commission, the order or 
decision, and the notice of appeal to the superior court. The matter on appeal 

. shall be heard and determined de novo on the transcript certified to the court 
and any evidence or additional evidence as shall be competent UDder rules of 
evidence then applicable to trials in the superior court without a j1lrY upon any 
question of fact; I'rovided. the court shall allow any party to introduce evidence 
or additional eviiience upon any ~uestion of fact. At the conclusion of the 
hearing, the judge shall make fmdings of fact and enter his decision thereto. 
Appea ls from the iudgment and orders of the su~erior court shall lie to the 
~pellate division. No Dond shall be required of the Environmental Management 
Commission to the appellate division. 

(1) 	 Upon appeal filed by any party. the Department of Natural Resourea 
and C.ommunity Development shall forthwith furnish each party to the 
proceeding with a co~r of the certified transcript and exhibits flIed with 
the Environmental Management Commission. A reasonable c:harge 
shall be paid the Department of Natural Resources ~d Comm~ty 
Development for said copies. 

(2) 	Within 15 days after receipt of copy of certified transcript and exhibia . 
any party may file with the court exceptions to the accuracy or 
omissions of any evidence or exh.ibibs included in or excluded from said 
transcript. - -: 

(h) In adopting any regulations tlursuant to the provisions of G.S. 143-215.14, 
and in considering pernut ap~licat:lons. revocations or modifications UDder this 
section; the Environmental Management Commission s~l consider: 

(1) The number of persona using an aquifer or stream and the object, extent 
and necessity of their respeetive withdrawals or uses; 

(2) The nature and size of the stream or aquifer; 
(3) 	The physical and chemical nature of anr. impairment of the aquifer or 

stream, adversely affecting its availability or fitness for other water 
uses (including public use); 

(4) 	The probable severity and duration of such impairment under 
foreseeable conditions; 

(5) 	The injury to public health, safety or welfare which would result if such 
impairment were Dot prevented or abated; 

(6) The kinds of buainesses or activities to which the varioua uses are 
rel~ted; 
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(7) 	The importance and neeesaity ot the UHI claimed by permit applic:anta 
(under this Hetion), or of the water 111ft of the area (under G.S. 
143-215.14) and the extent of any injury or detriment caused or expec:tad 
~ be ?lused to other W'!lter uses (in,cluding public use); 

(8) 	DiversIon fro~ or reduction of flowl m other watercourses or aquifers;
and 

(9) Any other relevant faetars. (1967, Co 983, I. 5; 1973, Co 108, '0 89; e. 698, 
I. 15; c. 1262, s. 23; 1977, e. 771, s.•.) 

~Itor'. Note. - The 1m amn dment Seuion La.. 1m. eo 771. I. 22. eontaiu a 
aubltituted "Natural Resourea and Community ...,trability c:1auae. 
o..eIopment" for "Natural and Economic: The refennee in I UbHction CI) to I 
Rnourcea" in !ubseetiona (c:) aid (d). 143-2115.2(J1 is to that section .. it st.ood before 
l ubdiviaions (2), (3) aad (11) ohubHc:dOD tn. and it. amendmnt in 1973. Present I 143-215,2 
in the iDtz'OGuctory paracraph and l ubdinaion contains no lubMc:tion (j).
(1) ofsubMetion ,,), 

,,",,10M ill RiCh Rock Lake Au'n ~. North 
Carolina Environmental' Mit. Comm'n. 39 N.C, 
App. 699. 252 S.E.2d 109 (1979). 

• 143-215.1S. Permit. Cor ..a ter uae within capacity uae ...... - duration, 
trans~er, reporting. measurement. ~resent UH. rea and ~nalties. ;.... <a) No 
permit under G.S. 143-215.15 shall be ISlued for a longer penod than the longest 
of the following: (i) 10 years, or (ii) the duration of the existence of a capacity 
use area, or (iii) the period found by the Environmental Management 
Commission to be nec~ssary for reasonable amortization of the applicant's 
water-withdrawal and water-using facilities. Permit.! may be renewed following 
their expiration upon compliance with the provisions of G.S. 143-215.15. 

(b) Permits shall not be transferred except with the approval of the 
Environmental Management Commission. 

(c) Every person in a capacity use area who is required by this Part to secure 
a permit shall file with the Environmental Management Commission in the 
manner prescribed by the Environmental Management Commission a certified 
statement of quantities of water used and withdrawn. sources of water. and the 
nature of the Ilse thereof not more frequently than 30-day intervals. Such 
statements shall be ri1ed on forms furnished by the Department of Natural 
Resourees and Community Development within 90 days after the adoption of 
an order ~ the Environmental Management Commission declaring a capacity 
use areL· Water users in a capacity use area not required to secure a permit shall 
comply with procedures established to protect and manage the wtlter resources. 
o{ the area. Such procedures shall be aaapted to the s~ific needs Ql the area, 
shall be within the provision. of this and other North Carolina water resource 
acts. and sh~ll be adopted after public bearing in the areL The requirement. 
embodied in the two preceding sentences shall not apply to individual domestic 
water use. 

(d) It any penon who is required to secure a permit under this Part is unable 
to furnish accurate information concerning amounts of water being withdrawn 
or used or it there is evidence that his certified statement is {alae or inaccurate 
or that he is withdrawing or uling a larKer quantity of water or under different 
conditions tflan has been authorizecf by the Environmental Management 
Commie. ion. the Environmental Management Commuulion shall have the 
authority to require such person to install water meters, or 80me other more 
economical means for measuring water use ~ptable to the Environmental 
Management Commi!sion. In determining the amount of water being withdrawn 
or used by a permit holder or applicant the Environmental Management 

.Commission may use the rated c:apaoty of his pumps, the rated c:apacity of his 
cooling system, data furnished by the applicant, ·or the standards or methocb 
employed by the United States Geological Survey in detennining such quantities 
or by any other accepted method. 
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(e) In any ease where a permit applicant can prove to the Envirenmental 
Management Commiuion's satisfaction that the &l'plieant was witbdrawinr or 
using water prior to the date of declaration of a eapacity use area, the 
Enviromental Management Commission shall take into consideration the extent 
to which such prior use or withdrawal waa reasonably nec:eaaary in the judgment 
of the Environmentar Management Commiaaion to meet its needs, and shall 
If&Dt a pennit which shall meet thoee reuonable needs. Provided, however, that 
the grantinr of IUch pennit shall not bave unreuonably advene effecta upon 
other water uses in the area, including public uae, and including potential aa well 
II present use. 

(0 The Environmental Management Commiaaion shall also take into 
consideration in the granting of any': permit the prior investments of any penon
in lands, and plans for the usage of water in connection with such lands which 
plans have been submitted to the Environmental Management CommiSsion 
within a reuonable time after June 27, 1967. Provided, however, that the 
cranting of such permit shall not have unreaaonably advene effects upon other 
water uses in the area, including public use, and including potential as well II 
present use. . 

(g) It is the intention of the General Aaaembly that if the provisions of 
lubsection (e) or subseetion (f) of this seetion are neld invalid as a I!'&Dt of an 
exclusive or separate emolument or privilege, within the meaninLof Article I, 
Sec. 7 of the North Carolina Constitution, the remainder of this Part shall be 
riven effect without the invalid provision or provisions. .. 

(h) Pending the issuance or denw of a permit pursuant to subsection (e) or 
(f) of this section, the applicant may continue the same withdrawal or use which 
existed prior to the date of declaration of the capacity use area. (1967, Co 933, 
s. 6; 1973, c. 1262, s. 23; 1977, c. 771, s. 4.) 	 . 

£cIltor'. Not&. - The 197'T amendment The Ntennee to the Conatitutioa ill 
.ul»tituted "Satura! Resouren and CommUDity IUbeection (,) II to the Conatitution adopc.d ill 
Development" for "Natural and EcoIlOlftic: 1888, aa amended. See now N.C. ConaL, Art. I, 
Rnourtetl" in the second sentence ot subMction t32. 
(e). 

Seaaioa Lan 1m, Co 7'71. I. Z2. containa a 
M'I-uility eIauae. . 

AtIP'''' ill Hiel! Rock Lalte AN'n 't. North 
Carolina EnYiroamental Mrt- Comm'n. 39 N.C:· 
App. 699, 252 S.£.2d 109 (1979). 

• 143-215.17. Enforcement proceduna. - (a) CrimiDaI Penalties. - M Y 
person who shall be adjudged to have violated any provision of thiS Part shaU· 
be guilty of a misdemeanor and shall be liable to a penalty of not lesa than one 
hundred dollan ($100.00) nor more than one thousand doilars ($1,000) for each 
violation. In addition, if any penon is adjudged to have committed such violation 
willfully, the court may determine that eaCh day during which such viola tion 
continued constitutes a separate violation subject to the foregoing penalty. 

(b) Civil Penalties. 
(1) 	The En~nmental Management Commiaaion may assess a civil penalty 

of not less than one hundred dollars ($100.00) nor more than two 
hundred fifty dollan ($250.00) against any person who viola tes any 
provisions of, or any order issued pursuant to this Part, or who violates 
any duly adopted regulations of the Commission implementing the 
provisions of this Part. 

(2) If any action or failure to act tor which a penalty may be assessed under 
this Part is willful, the Commission m:lY assess a penalty not to exceed 
two hundred fifty dollars ($250.00) per day lor each day of violation. 

(3) In determining the amount of the penalty the Commission shall consider 
the de~ and extent of harm eauaed by the violation and the coat of 
rectifyin g the damage. 
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(4) 	 Any penon aaaesaed shall be notified ot the u ...ment by &egjatered 
or certified mail, and the notice shall .pecify the reuons for the 
uaesament. If the penon assessed fails to pay the amount of the 
assessment to the Depar:tment of Natural ReSources and Community 
Development within 30 days after receipt ot notice, the Commiaaion 
may request the Attorney General to matitute a civil action in the 
luperior court of the county or counties in which the penon assessed 
resides or baa his or ita principal place of business, to recover the 
amount of the assessment. In any such civil action, the scope of the 
court's re'IMw of the Commission's action (which shall include a review 
of the amount of the aaaessment) shall be as provided in G.S. 1SOA-51. 

(c) Injunctive Relief. - Upon violation of any of the {lroviaions of, or any order 
iaaued pursuant to this Part, or duly adopted regulation of the Commission or 
its predecessor implementing the proviaionl of this Part, the Secretary of the 
Department of Natural Resources and Community Development may, either 
before or after the institution of proc:eedings for the collection of the penalty 
imposed by this Part for such violations, request the Attorney General to 
institute a civil action in the superior court of tne county or c:ountielJ where the 
violation occurred in the name of the State upon the re1ation of the Department 
of Natural Resources and Communitf Development for injunctive relief to 
restrain the violation or require corrective action, and for such other or further 
relief in the premises. aa s&id court shall deem pro~r. Neither the institution 

. ot the action nor any of the proceedings thereon sh&ll relieve any party to such 
~roc:eedings from the penalty prescribed bJ this Part for any violation of same. 
(1967, c. 933, s. 7; 1973, c. 698, s. 16; c:. 1262, s. 23; 1975, c. 842, s. 2; 1977, c.771, 
~~ 	 I 

• 

/
"-/ 


Edltor'l N... - The 1975 amendment ''Natunl aDd Economic ReIoW'l:eS" in 
lubatituted "Criminal Penalti .... tor "Penaltia aubdiviaion (b)(4) aDd in two places in lubHction 
for Violatioaa" at the beginniDr of lubMc:tion (c). 
(a), rtWl'Ot.e subMetion (b) aDd added lublec:tion Session Laws 1m. c. 771. I. 22, contains & 

(c). wlUc:il is limilar to IlIbMction (b) u it wu ...erability claUH. 
before the amendment. 

TIle 1m amendment slIbltituted "Nawral 
a-urees aDd Community OeYelopment" for 

f 143·215.18. Map or description of boundaries of capacity· use are..: 
(a) The Environmental Management Commission in desijPlating and the 
Department in recommending the boundaries of any cap&c:lty use area may 
derme such boundaries by shoWing them on a map or drawings, by a written 
description, or by any combination thereot, to be designated appropi1ately and 
filed pennanently with the Department. Alterations in these lines shall be 
indicated by appropriate entries upon or additions to such map or description. 
Such entries shall be made under the direction of the Secretary of Natunl 
Resources and Community Development. Photographic, typed or other copies 
of such map or description. certified by the Sec:ret;az:y of Natural Resourees and 
Community Development, shall be admitted in evidence in .all courts and shall 
have the same foree and effect as would the original map or description. If the 
boundaries are chan,ed pursuant to other provisions of this Part. the 
Department may proVlde for the redrawing of any such mal? A redrawn map 
shall supenede for all purposes the earlier map or all maps which it is designated 
to replace. 

(b) The Department shall file with the Sec:re~ of State a certified copy of 
the map, cira..,.mgs, description or combination thereof, showing the boundaries 
of any capacity use area designated by the Environmental Management 
Commisaion; ana a certified copy of anr redraW'll or altered map or drawing, and 
of any amendments or additions to written desc:riptions, sho'll1ng alterations to 
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aid boundaries. The filinp required by this .Iubaec:tion shall eoDititute 
compliance with the requirementa of Article 18 of ChaPter 143 of the General 
Statutes. (1967, e. 933, I. 8; 1973, e. 1262, I. 23; 1977, e. 771, s. 4.) 

u .... Note. - The 1m amendmeai Seuion La.. urn, e. 7'fl••. 22. cont&ina a 
.u.citated ''Natural RaoIU"l:a uci CommllDity ...vabi1Ity dallM. 
IWNJopm...," for "N.wn1 ud Economic 
J.ourees" iJt the second and third Mntencu of 
aailMctiaD (a). 

f 143-215.19. ru,hta of investigation. entry, aeceu and iMpaction. - The 
Environmental Management Commission shall have the right to direct the 
conduct of such investi~tiona as may reasonably be necessary to carry out its 
duties prescribed in thia part, and for thia purpose to enter at reasonable times 
upon any property, rublic: or private, for the purpose of investigating the 
condition, withdrawa or use of any waters, investigating water sources, or 
investigating the "' installation or operation of any well or surfac:e water 
withdrawal or use facility, and to require written statements Or the filing of 
reports under oath, with respec:t to pertinent questions relating to the 
installation or operation of any well or surfac:e water withdrawal or use facility; 
provided, that no ~rson shall be required to disc:loae any secret fonnula. 
procelles or methods used in any manufac:turing operation or any confidential 
infonnation concerning business ac:tivitiea carried on by him 'or under his 
lupervision. No person shall refuse entry or ac:c:ess to any authorized 
representative of the Environmental Management Commission or Department 
who requests entry for purposes of a laWful inspection, and who presents 
appropnate credentials, nor shall any person obstruc:t, hamper or interfere with 
any IUch representative while in the proc:esa of ~g out his offic:ial duties 
coDiistent with the provisions of this Part. (1967, e. 933, s. 9; 1973, c. 1262, s. 
23.) 

• 143-215.20. Rulu and replationa. - The Environmental Management 
Commission may adopt and modify from time to time rules and regulations 
couistent with the provisions of this Part to implement the provisions of this 
Part. All such rules and regulations, and modifications thereof, shall be filed 
with the Attorney General as required by Chapter lSOA of the General Statutes. 
(1967, e. 933, s. ·10; 1973, e. 1262, s. 23; 1975, 2nd' SeSI., c. 983, s. 72.) -

LUtor'. Note. - The 1975. 2nd Sen., of the General Statutes" for ''S«re1My of SUIAt 
lmeJIdmnt IUb.tituc.d. in the seconci Mntence, u required by Article 18 of Chapter 143 of the 
..Attorney General u requireci by Chapter 150A Gneral Stetutea." 

• 143-215.%1. Detlnitiona. - Unless the context otherwiae requires, the 
following terms as used in this Part are defmed as follows: 

(1) 	"Area of the State" means any municipality or eounty or portionthereoi 
or other substantial Jeographica1 area of the State as may be 
4esignated by the EnVU'Onmental Management Commission. 

(2) 	 "Commission" means the Environmental Management Commission, or 
ita suc:ceslor. 

(3) 	 "Consumptive use" means anr use of water withdrawn from a stream 
or the ground other than a • nonc:onsumptive use," as defined in this 
Part. 

(4) 	 "Department" means the Department of Natural Resources and 
Community Develog.ment or ita successor. " 

(5) 	 "Nonconsumptive use" meanl (i) the U¥ of water withdrawn from a 
stream in IUch a manner that it ia returned to the stream without 
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IUbatantial diminution in quanti9 at or near the .point trom which it 
wu taken; or, it the UH!' owna Doth aides of the Itream at the point 
ot withdrawal, the water ia returned to the atream upatream of the nut 
property below the point of diversion on either lide of the Itream; (ii) 
the uae of water withdrawn from a lfOundwater l)'Item or aquifer in 
IUch a manner that it ia returned to the rroundwater _IYltem or aquifer
from which it 'AI withdrawn without lubitaDtial diminution in 
quantity or lubltantial imp'airment in !tuallty at or near the point from 
which it waa withdrawn· (iii) provided, however, that (in determining 
whether a ua. of rroundwater ia noncoDiumptive) the Environmental 
Manaiement Commilaion ma)' take into colllideration whether any 
material injury or detriment to other water Ulan of the area by l'ftIOn 
of reduction of water presaun in the &q,uifer or Iystem baa not been 
-.dequately compenaated by the ~t aJ)plicant who caused or 

. . lubltantially contributed to IUch inJury or aetriment. 
(6) 	"Person" shan mean any and all persons, including individuall, firma, 

partnershirs, associations, public or private institutions, municipalities 
or politica subdivisions, governmental agencies, or private or public 
corporations organized under the laws ot this State or any other state 
or country. 

(7) 	"Waters" shall mean any stream, river, brook, lwamp, lake, so~ndl tidal 
estuary, bay, creek, reservoir, waterway or any other DOOy or 
aeeumulation of water, surface or underground, public or private, 
natural or artificial, which ia contained within flows through, or 
borders upon this State or any portion thereotl including those portions 
ot the Atlantic Ocean over wtUeh this State naa jurisdiction. (1967, c. 
933, s. 11; 1973, c. 1262, I. 23; 1977, c. 771, I. 4.) 

141..,'1 No&&. - The 1977 amendment Seuion La.. 1977, c. 771, •. 22, eontaina a 
lut.dtuted "Natural ResoW"Cei and Community Mnrability clauae. 
DenlopmeDt" for "Natural and Ec:onomie
a.ourca" in lubdiviaion (4). 

• 143-%15.22. Law of riparian riChu not ehanred. - Nothing contained in 
thla Part shall change or modify existing common or statutory law with respeet 
to the relative rights of riparian ownen concerning the use of surface water 
in thia State. (1967, c. 933, s. 12.) 

• 
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APPENDIX D 

CURRENT RESERVOIR OPERATING RULES 

Hydroelectric generation from Kerr Re se rvo ir has been guided 

gene ral ly by rule curves which depend on ; lake e levat ion and, In some 

ca ses, the ti me time of year. Flow releases throug h the turbines are 

modifi e d as the lake level crosses these curves. The rule curves 

• 	 (see Figure 1) were developed under the jurisdiction of the Corps of 

Engineers and have been modified twice since 1956, when they were first 

used. Some of the changes were made to be t t e r se rve the recreation 

users of the lake and to improve the min imum instantaneous flows below 

Roanoke Rapids Reservoir during striped ba ss spawning season. 

Wa t e r use s below Roanoke Rapids Dam include maintaining an 

instream flow for f ish propagation, wastewa ter assimIlation and naviga

ti on , and providing an adequate quantity for irrigation, self-supplied 

indust ri a l and municipal needs. The Federal Energy Regulatory Commission 

(FERC) has issued license 2009 to Virginia Elect r i c Power Company for the 

Roanoke Rapids and Gaston hydroelectric projects. Ar ti c le 25 of this 

license specifies the minimum instantaneous fl ows and pounds of oxygen 

that a re to be provided in the Roanoke River be low t he Roanoke Rapids 

Reservoir. (See Article 25 of License 2009 be low .) 
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ARTICLE 25 OF LICENSE 2009 

"Arti cle 25. Effective wi th Jcomnencement of operati on of 
the Gaston development, the Licensee shall release sufficient water 
from the Roanoke Rapi ds Reservoir to maintain mi nimum fl ows and pounds 
of oxygen in the Roanoke River as measured at the point of project 
discharge to meet the following requirements: 

• Requirement A: Minimum Instantaneous Flows 

Cub ic feet 
Month per second 

January, February, March - - - - - - - 1,000 
April - - - - - - - - - - - - - - 1.500 
May, June, July, August, September 2,000 
October - - - - - - - - - - - .1,500 
November, December - - - - - 1,000 

The above fl ows are subject to t he following special provi
sions: 

(1) These flows may be reduced on weekdays, 
Monday through Friday, during off-peak hours 
by not more than 20 percent, but such reduc
tion shall not dispense with compli ance with 
Requirement B. 

(2) The average flow for any day shal l equal 
or exceed the minimum instantaneous flow spec
ified for that mon t h . 

(3) A mi nimum instantaneous f low of 2,000 
cub ic feet per second will be furni shed by 
the Licensee for the period reque s ted by 
the Nort h Carol ina Wildli fe Resou rces Com
mi ss i on , to begin as early as Ap ri l 1, but 
not la t er t han Ap r i l 15, and to contine for 

. at least 60 days , but not longer tha n 75 days 
in anyone year, in accommodat ion to annual 
var iations in the time and duration of spawn• 
Ing activities of the striped bas s . 

(4) The reducti on in instantaneous f lows 
permi tted above shall not app ly when specia l 
spawning flows are being passed for the bene
fit of str i ped bass. 

~ -------------=~ 
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Requirement B: Minimum Oxygen 

Discharge from the Roanoke Rapids developmen t 
shall be ma.lnta ined to prov ide disso lved oxygen 
at an Instan taneous rate of not less than 78, 000 
pounds per calendar day during the months May 
through October, except as is per~ ltted under 
the fo ll ow ing conditions: 

(1) A reduc t ion not in excess of 34 percent 
of t he instantaneous ra t e of 78 ,000 pounds per 
day will be permitted for pe riods not exceeding 
14 consecutive hours. 

(2) Any oxygen deficit so created shall be 
offset by greater discharges so that a cumu
lative average rate of discharge of 78,000 
pounds per day will be a t tai ned within a 
period up to but not exceeding 16 hours from 
the beginning of the oxygen defictent flows, 
and th is condition (2) shall aga i n begIn to 
operate as soon as the Instantaneous rate 
again fal l s below 78,000 pounds per day. 

The Licensee sha l l not be requi red to compensate 
through increased flows or o'ther changes in opera
tions fo r any lesseni ng i n the quality of wa te r 
entering t he Gaston devel opment which may af ter 
the effect ive date of this ar t icle be crea ted by 
Acts of God, or through ac ts of others than t he 
Licensee, and beyond its reasonable control. 

Requirement C: 

In the event of temporary emergency conditions 
ar is ing in performance of Requirements A and B, 
the Licensee wIll cooperate In good faith with 
the Nor th Carolina State. Departmen t of Conserva
ti on and Development, North Carolina State Stream 
Sanitation Committee, and/or North Carolina Wild
l ife Resources Commission to take such reasonable 
s teps in regard to the reductions permitted by 
i tem (1) under Requirement B as may be proper to 
mee t the emergency conditions and in the interest 
of maintaining during such emergency conditions 
water quality in keeping with the standards re
quired of class "C" waters by order of the North 
Carol ina State Stream Sanitation Committee effec· 
tive September I, 1957. But nothing herein is 
intended to compeJ the Licensee to correct condi
tions whIch it has not created, and no permanent 
change of operations ~hall be made without the 
approval of the Federal Power Commission. 11 


