
 

DEPARTMENT OF THE ARMY 
WILMINGTON DISTRICT. CORPS OF ENGINEERS 

P. 0. BOX 1880 
WILMINGTON. NORTH CAROLINA 28402 

IN IICl"I.V Af.:l"tll TO 

SAWC077-N-073-006-03ll 30 October 1978 

Mr. M.A. Mc.Duffie, Senior Vice President 
Engineering and Construction 
Carolina Power and Light Company 
PO Box 1551 
Raleigh, NC 27602 

Dear Mr. McDuffie: 

In accordance with the written request of 6 April 1977 and subsequent 
modifications indicated in the final EIS for Carolina Power and Light 
Company, Mayo Electric Generating Plant, dated September 1978; there 
is inclosed a perm.it authorizing you to discharge fill materials into 
waters of the United States, May~~ Creek and adjacent wetlands, for 
the construction of a main reservoir dam and cofferdam and relocation 
of a road in connection with the proposed 1440 MW coal-fired Mayo 
Electric Generating Pl.ant near Roxboro, Person County, North Carolina. 

If any change in the authorized work is required because of unforeseen 
or altered conditions or for any other reason, plans revised to show 
the change must be sent promptly to this office. Such action is 
necessary as revised plans must be reviewed and the permit modified. 

Please carefully read your permit. The general and special conditions 
ara important. Your failure to comply with these conditions could result 
in a violation of Federal law. Certain significant general conditions 
require that: 

l. You must begin your work on or before 30 November 1979 and 
complete construction before 31 December 1981. 

2. You must notify this office in advance as to when you intend 
to commence and complete work. 

3. You must allow representatives from this office to make 
periodic visits to your work.site as deemed necessary to assure 
compliance with pemit plans and conditions. 
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SAWC077-N-073-006-0311 30 October 1978 
Mr. M.A. McDuffie, Senior Vice President 

The inclosed Notice of Authorization, ENG Form 4336, must be conspicuously 
displayed at your worksite. 

2 Incl 
1. Permit 
2. ENG Form 4336 

Sincerely yours, 

Ottt.:/~(;,J,l :ti 
ADoLPWi. RIGHT ~ 
Colonel, Corps of Engineers 
DistTict Engineer 
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. . 
Application No. __ S_a_w_c_o_7_7-_N_-_0_7_3_-_0_0_6_-_0_31_1 ________ _ 

Name ot Applicant ___ c_a_r_o_l_i_na __ P_o_w_e_r_an_d_L_i.:g;...h_t_C_o_m-=p_an-.::y;....._ 

Effective Date _____ (S_e_e ___ p __ a __ g_e_4_) ___________ _ 

expiration Date (If applicable) ___ 3_l_D_e_c_em_b_e_r_l_9_8_1 _____ _ 

DEPARTMENT OF THE ARMY 
PERMIT 

R1ferring to written taQUat dlttd 6 April 1977 for• 011rmi1 to: 

I J Pufonn work in or affa:tlng navigable w■tlf'I of the Unitlld Statn, upon the r1CGmmendatlon of 1h1 Chief of Engineers, pum.ant 
to S«tion 10 of the R'-a and Harbors Act of Man:113, 1899 133 U.S.C. -4031: 

( XX Olacharg9 dr9dged or fill materiM inlO navigable Wllarl upon thl iauenc, of a permit trom th1 Stctel!NV of lh• Army ICting 
lhrough the Chief of Engineen punuam to Ser:ilon 404 of thl Fldlnl Water PoMutlon Controf Act (86 StaL 818, P.L 92·5001: 

J ) Transport dradgad material for the pc,rposa of dun,i:,ing it into ocnn waters upon the iuua11C11 of a plffl'lh from th1 Secratary of 
th• Army acting throuoh the Chief of En11inNr1 pursuant to Section 103 of the Marine Protection, R ... rcn and Sanctuariel Act of 
1972 188 StaL 1052; P.L 92•532J: 
Carolina Power and Light Company 
PO Box 1551 
Raleigh, NC 27602 

la hereby autboriud by Lb• S.cntarF of uae Army: 
1o discharge fill materials inco waters 
of the U.S. for the construction of a 
main reservoir dam and cofferdam and 
relocation of a road 

1a Mayo Creek 

at NEAR Roxboro, Person County, 
Norch Carolina 

... IHere insen th• full name and llddreu af th1 permitteel 

◄ <H•n dHC:nbe th• propOMd nrucmn or acclvltr, uacl l&a 
ba&ellded uae. la the cue of a.o applli:aU011 for a all 
penail, deleribe th• tUUctuns. It ILDY. prop-cl to be 
encwd 011 &be till. la &be CAN of aa appUeaeloa for the 
d1acbarp of dnd11d or 1W asa'8rial lato aawiubl• waitn 
or iii• tr11111rponaclo11 for cllachaqe ID oceaa wains af 
dndaed mallrial. descdb• Ula &ypa and quaolic,, of 
naa&eti&I &o be cliadlupcL) 

◄ (Hen to be aamad \be ac.u, mu, harbor, or w1&arw11y 
coiacuDecL) 

◄ (Hnw to be D&Dlld Ula oellftrt wda♦lmawa local.ltr­
pnferably I to- or cicY..._d &he dbsaace IA mLIN and 
tan.Ila !ram -• deflm'8 pola& IA &he -•• statmc 
wbe&bu llbo"9 or below or llriac dincliOll by point■ of 
compa&) 

IA ac:cord.&nee with the Plaas Uld dnwiau anac:bed llan&o which an IIM:orpoiaa.ad IA and made a pan of &AUi pemu& {OD dn.tap: sin 
ale mambe:r or ouan deflm&• ldeUJlcaUo11 muu): 

tubiec& to the followlna coodiUom: 

I. Glf!eral Co11dition11 

a. That ail activities idantlfied and 1uthorizlld heraln shall be consinant with the tarms and conditions of this oerm,t: and that any 
activities not speciflcally id1ntifilld and authorized h1r1in shill connitutt a violation of the terms and conditions of this p1rmit which 
may result in the modification, su"'en,ion or rwoc:ation of this P•mlt, in whole or in part, 11 sat forth mor1 specifically in General 
Conditions j or k hereto, and In th• institution of nich legal proc11din91 as the United Slates GOY1r1Vn■nt may con1ider 1pproprl11■, 
whethar or no1 this permit ha1 been prtviously modified, suspended or revoked in whole or in p1r1. 

ENG t~:: 7" 1721 EDITION OF JUNE IHI IS 08501.tTlt. (ER 1145-Z-J0Jl 
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b. That all activities authoriad herein shall, if thr( involve a ditcNrge or deposit into nallipblt wann or ocean Witt~, bt at all 
times consist~nt with applicable watat Qu■litV standards, efflu■nt limitations and mndards of performance, prohibitions, and 

-~■tment nandards est1bllshad pursuant to Sections 301, 302, 306 and 307 of the Federal Water Pollution Contr0I Act of 19n 
2-500: 86 Stat. 8161, or punu■m to appiiclbl1 State and l0c:11I i.w. 

c. That wnen th■ activity authorized herein im,olws I dis:harga or deposit of d,-dged or fm ffllltll'ial Imo mrvi;imle waters, th9 
authorlud .ctivity sti.11, if 1pplicabl1 Wlter quality mndards art reviltd or modlfl■d during the tarm of thb permit, be modified, If 
MC■aary , to conform with Nch r1111ised or madifild _,er quality nandard1 within 6 monthl of the eff■c:tiw date of any r■vilion or 
modlfic.-tion of water quality 1111ndards, or as direc:11d by an implementation plan contained in NCh revised or modified standards, or 
within 1uch longer period of time as the District Engineer, in consultation with the Regional Admlninrator of the Environmental 
Prot■ction Agency, may detarmlne to bt reasonable under th■ circumstances. 

d. That the permln11 agrees to make every ru10nabl1 affon to pr011CUt1 the work tuthorized hanln in I mmn• 10 at to mlnlmin 
■ny adverse Impact of the work on fish, wildlife and natural environmental values. 

• · That the perminn agrees to proacuta me work authoriud herein In a manner 10 as to minimize any degradation of wat• quality. 

f. That the perminee shall permit th■ District Engineer or his ■uthorlnd reonisentatiw(s} or designeetsl to make periodic ll'IIC)IC:tiOftl 
at any time deemed necessary In order to aaurs that th■ activity being performed under authority of thil permit Is in accordance with 
th■ t■rms and conditions pr11erlbed her■ln. 

g. That the permlnn shall maintain the struc:turt or -k authoriz■d h■raln In good condition ind In -=ord■l,ca with the plans ■nd 
dnwinta ■nachad hereto. 

h . That thi1 o-:mlt don not com,wy any propeny rights, either In r•I estate or material, or any ■-elusive prhlil91111: and that It don 
not authorize any injury to property or invasion of rights or any infringement of Fed■ral, State, or local ,_, or r■gulationa, nor don It 
obviat■ the reQuirement to obtain Statt or l0c:11I nsmt required by law for th■ activity euthorlzed h•■ln. 

I. That thl1 parmlt d011 not authorize the interference with any axlnlng or propol■d Fadaral project and that th■ parmlnn 1hall not 
be ■ntltlad to compensation for d■m■III or Injury to tht structures or work authorized herein which m■v be caused bf or r■IUlt from 
exi1tlng or future oper■tion1 undeneken by the United Stites in the public interest. 

( 
That this permit may be summarHy ~. In whole or in pan, upon a finding by th■ Ol1trlct Engin- thet Immediate 
.,, ion of the activity authorizad herein would bt In the ga,-al public Interest. Such IUIPINion shall be effectlft upon rK■lpt by 
ermlnae of a wrlnen notice mer.of which shall Indicate 111 the ■xtent of th■ susp■ftlion, (21 the raasona for this action, and (31 

any corrective or p,..,.,,iativ■ ~res to be taken by th■ permlnn which ■r ■ deaned ™'f by the Diltrict Engl,-, to ■baw 
Imminent hazards to th■ o■n■nll public lm■rflt. Th■ o■rmitt• shall 11k■ immadlatt action to comply with th• pnwlsions of this notic:9. 
Within tan day1 following recltipt of this notice of ~Ion, th■ parmlnn may request • h■ •lnt in order to pr■-nc lnfonn■tion 
,et-nt to e decision a to wh1tth• his p■rmit should be r■inmt■d, modlfild or revokacl. If • h•ring is rlqUISted, It shall be conductad 
pursu1m to procadUras prescribed by th■ Chief of Engin■en. After completion of th■ hnrlng, or within• r■a10nabl■ time after issuance 
of th• suspension notice to the permin• it no hArlng is r■questad, the permit will elt~r bl reiMtatad, modlfiad or rllYOkad. 

k. That this parmlt may be either modlflad, suspendad or r■vokad in whole or In pan If the Secretary of the Army or hit authorlad 
f11Pr•1ntativ1 detannlnm that there has bNn • violation of any of the tll'fflS or condltlon1 of this permit or th■t sud1 ec:tion would 
oth-ise be in tht public lnt■r■st. Any such modification, suspension, or revocation shall become effecth,• 30 d1y1 aft• r-=-ipt by th■ 
permlttN of written notice of such action which shall sp■c:lfy the facu or conduct w■rr■nting same unlea ( 11 within th• 3D-day period 
th■ perminN Is ■bl• to •tidactorily demonnrat■ that (al the ■llagad violation of th■ t■nns and the 'conditions of thla permit did not, In 
fact, ocr::ur or (bl the •lleold violation was accldant■I, and the permlnn has b■en op1rating in c:ompllanca with th■ terms and conditions 
of tht pennit and i1 ■bit to provide satisfactory aauranc:n that tutu,. ap■n11lon1 shall be In full compliance with th■ terms and 
conditions of thh permit: or 12) within the afo,-id 30-my period, th■ o■rmitt■e raquesu that • public h•ering be haid to prts■nt oral 
and -inan ■vidanc:e concerning the proposed modification, au11?9nsion or rawc:atlon. The conduct of this hnrlng and th• procadurn 
for m,king ■ final decision ■ith■r to modify, IUIPlnd °' revoke this permit in whol■ or In part shall be pul"IUllnt to proc:edum prucribad 
t,y the Chitf of Engin.,L 

I. That In issulno this permit, the Gowrnmant h• rlll■d on the Information and dl111 whidl th■ permlnN hat~ In connection 
with his permit epplic:lltian. If, sublaQuent ta th■ iauanc. ol this permit, such Information and data prOYe to be false. lncompl1tt1 or 
lnaccvntt■• this permit may be modified, susp■ndad or r■vakad, In wholf'or In pan, and/or th• Government may, In ■ddltion, innltut■ 
■AK"Opn■II legal procaadingl. 

m. That any modiflcation, swp■nsion, or ,-vocatian of this permit shall not bl the basit for any claim for dam199 against th■ Unltad 
Statll. 
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n. That the p•minN lhell norify the Dinrict Er,g1nNr at what time the activity 1uthotl:zed herein will be commenced, ~1 far in 
adwnce of the time al commencement II the Olstric:t EngiMII' may sgecify, and of any suspension of work, if for I period of more than 
one week, nm,mption of work and iu co~l•tion. 

o. That If th• activity authorized h•ein i1 not started on or before 30th day of November 19-1.i_, (one 
var from the dan of issuance of thi1 permit unlea otherwite apec:ifiedJ and 11 not completed on or before 31st day 
of December. 19 !!__ hhr11 v•t1 from th• date of lm1ance of mb permit uni .. oth.-wi• specified) this permit, if not 
prtvioully ravoked Of' apeclficalty ellUnded, shalt 1u1omatlcally e,ipir-. 

p. That no mampt $hall be medl by me 1)9'fflin• to prwent the full end fr• use by the public of 1/1 navigable wateB at or adjacent 
to the activity audlorizld by this l)«fflit. 

q. That If the displly of lights and lignal1 on any suuc:nire o, warlc authorized henin i1 not otherwi• provided for by law, 1uch li;htl 
end ...,_. • may be pr-=ribad by m. United Satt• Coni Guard shall be lnatalled and maintained by and at the expense of d'le 
parmina. 

r. That mil permit d011 not authorize or ICKlfOW the COIISlruction of pertic:uler nrucn,,..., the euthorizadon or apptoval of which 
nw, ,..,1,. authorization by me Coni,u1 or ocher eganci• of the Federal Government. 

1. That If and when the penmnN delir11 to abandon d'I• activity authorized herein, unlesa such abandonment i, part al I tnn1f1r 
i,rocedure by which the perminee 11 1r1nsferring his interesu herein ta • third party punuant to G1ner1l Condicion v hereof, he must 
renore the .,.. to • condition atilfactorv to the District EnginNf', 

t. Thet If the recording of this permit 11 poaible und• applicable State or local IIIVV, th■ permittee lhlll take such action II mey be 
nec-.ry to record this permit with th• RIQ!st• of Owct. or other appropriate official charged with th• responaibillty for melntalning 
raconn of title to and lntwffll in reel propeny, 

"- That there lh1II be no unr•.nilbie lnterf•ence with naviption by th• exinence or ua of tha activity 1uthociZlld herein. 

v. That thl1 permit rnev not be transferred to • third l)lrtV without prior -1n1n notice to th• Dlnrlct Enginwr, either by th• 
tn1nd1r••• written egr..nent to comply with ,11 terms and condition of this permit or by the trensferH autncribing to d'li1 permit In 
,tie IPKlt provided below ■nd th•eby agrNing to comply with •ii t1rm1 and conditions of thl1 permit. In addition, if the permlnee 
tnnlfers th• lntll'esa 1uthorl111d h■rein by conwv1nc:11 of re■ltv. th• dNd a'leil r1fer■nc:t1 rhis permit •nd the tll'ml and condltlo111 
apecifl9d h .. ln end thit permit lhaH be r■cordld along with the deed with the Reglsur of Deedl or othar IIPPropriet• official, 

The following Spadal Condldon1 wilt be appllcabll when approp,ietr. 

STRUCTURES FOR SMALL BOATS: Thet permlnH hlf'lt,v recagnln1 th• possibility that the urucn,re permlned herein may be 

aubfect to darn■ae by - Wllh from pealng --■11. The lauence of thl1 pennlt don not rell.w the permlnee from taking all proper 
~ to lnlUl'I the lntevrltV of the nrvc:zure permln9d h•eln -,d the sefny of boen moored thereto from damage by w...,. -• and th• 
parmin. lhell not hold the United S11-■ li■ble for any IUch damage. 

DIS04ARGE OF DREDGED MATERIAL INTO OCEAN WATERS: Thee the permlttN lhell place I copy at thlt pennit in I 

oo,-picuoua pl■ce in th•,,._, to be WIid fo, di• nnaporutlon end/or dumping of 1he dred9ld matarlal II authorized h•eln. 

ERECTION OF STRUCTURE IN OR OVER NAVIGABLE WATEAS: Thet the perrninN, upon, recaipt of I notice of m,ocnion 

of this permit or upon In expiration before mmpletlon of the euthorlzld stru~r• or work, shall, without expensa to th• United States 
end In such time and menna- n the Sen_., of th• Anny ot hla autflorlZlld r-,r111nt1tiw may direct, rntore th• watarwey to lis 
former condition&. If the pennln• fei/1 ea comply with the direction af the Secretary of the Army or hi• euthorlud '"'"•natlw, the 
s.cnu,y or hla dltl~• may rwcorw the ~ to lu fomw condition, by contract or atherwiw, and recovs the eo&t th11'90f frcm 
the psnnlttN, 
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MAINTENANCE DREDGING . 111 That when the work ~utt\Of1ll"'• herein mc1uoe1 oenod1c main111Nnc:e dredging, it m1v be per1anned 
r undeT this oerrNt 1or __ years 1rom Che d11e of is.suance of rhis permit hen years unlNS omerwwise indicated): end 121 That the 

pnffllttft will advise tt,e Oi1tnc:t EnginNr in -it•nv 1t la11t two _. ... beta~ he 1nt11nds to undertake any ma1nten1nce dttldging. 

11. Specifl Conditions !Here tisl conditions relating specllicallv to the proposed structure or work authorized by this permitl: 

ne project must be constructed in accordance With the plans, descriptions, 
and commitments included in the Final EIS, Carolina Power and Light Company, 
Mayo Electric Generating Plant, September 1978. 

This permit ahaU become 1lf ectiwt on lh• date of the Oiru'lct EngiNer'a aJtnature. 

Plffl'linN hereby ec:cepu ind•- to comply with the t1m11 end conditions of this psrmlt. 
CAROLINA POWER AND LIGHT COMPANY 

By: ?Q B 2'2· a,/(., October 30, 1978 
PERMITTEE DATE 

Senior Vice President, Engineering and Construction 
Tit.le 

BY AUTHORITY OF THE SECRETARY OF THE ARMY: 

(),£~12.L o 1J.1'j it 
ADOLPH A. I HIGHT t COLONEL I 

30 October 1978 

DATE 

DISTRIC"T ENGINEER, 
U.S. ARMY, CORPS OF ENGINEERS 

Tr1lllf.,N he,■by agtHS 10 comply with N wma Ind con-' ·ions of thil p«miL 

TRANSFEREE DATE 
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PERSON GAME LAND 
Carolin■ Power Ii Ught Co., ConUnent■ I HopeweU Woodlands Inc., Champion lnlern■Uon■I, Person County (9,254 ecru) 
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Summary 

Mayo Electric Generating Plant 

() Draft Environmental Statement (X) Final Environmental Statement 

Responsible Office: 

1. Name of Action: 

U.S. Army Engineer District 
PO Box 1890 
Wilmington, NC 28402 
Telephone (919) 343-4640 
FTS 671-4640 

(X) Administrative () Legislative 

2. Description of Action: The proposed action concerns an application 
by Carolina Power and Light Company for a permit to discharge fill 
materials into waters of the United States in connection with the proposed 
1440 megawatt (MW) Mayo Electric Generating Plant. This permitting 
authority is administered by the Corps of Engineers under authority of 
Section 404 of the Clean Water Act. The aspects of the project that 
require a permit are the discharge of fill into waters of the United States, 
Mayo Creek and adjacent wetlands, for construction of a main reservoir 
dam and associated cofferdam, and the relocation of a road. The reservoir 
is to impound approximately 2,800 acres. The purpose of the reservoir 
is for cooling and makeup water for the proposed coal-fired generating 
plant. All aspects of the project except the transmission corridors are 
to be located in the Mayo Creek drainage basin in Person County, northeast 
of Roxboro, North Carolina. 

Other aspects of the proposed project not requiring permits such as ash 
ponds, transmission corridors, plant construction, etc., are all discussed 
in detail. 

3.a. Environmental Impacts: If the project is completed as proposed, 
CP&L projects that it will be able to meet the estimated loads of CP&L's 
wholesale and retail customers and maintain a margin of reserve capacity. 
Without the plant, CP&L indicates it will be unable to meet its customers 
demands in the 1980's. The plant would employ an average of 500 individuals 
during construction and 150 during operation. Also the completed facility 
could provide by 1985 over $3 million of tax revenue aMually to Person 
County. Finally, the proposed 2,800 acre reservoir would provide 
recreational opportunities for the general public • 

.. 

1 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 17 of 565



• 
f 
; 

b. Adverse Env1.ronmental Effects: Approrlmately 5,000 acres of the 
total of 7,986 acres of terrestrial habitat would be altered by the 
reservoir, plant site and transmission corridors. This includes the 
displacement of 23 families and a loss of a total of 700 acres of cropland 
and pastureland. The flow below the main reservoir dam and ash pond dam 
will be reduced and aquatic habitat altered. Air quality will be impacted 
by stack emission and vater quality impacted by waste water discharges. 
Finally, the aesthetics of the area will be altered. 

4. Alternatives to the Proposed Action: Several types of alternatives 
were considered. These included different site locations, types of 
fuels, waste disposal and transmission corridors. Also the no action 
alternative which includes a discussion of energy conservation, was 
considered. 

5. Comments Requested: 
j • 

• 

Enviromnental Protection Agency, Region IV 
Porest Service, USDA 
Clearinghouse and Information Center 
Greensboro Area Office, RUD 
ECOS, Inc. 
U.S. Department of Commerce 
Federal Energy Administration 
U.S. Department of the Interior 
Fifth Coast Guard District 
Depart11ent of HEY 
Environmental Defense Fund, Inc. 
Conservation Council of North Carolina 
Federal Highway Administration 
League of Women Voters 
National Audubon Society 
NC Wildlife Federation 
National Wildlife Federation 
Soil Conservation Service, USDA 
N.C. Conservation Chairman, Sierra Club 
Board of Person County Commissioners 
Mayor, City of Roxboro 
Mayo Area Conservationists 
Mrs. Mary M. Winstead 
Mr. Dovle T. Peed 
Mr. and Mrs. Travis W. Peed 
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Mr. John H. Merritt . 
Mr. and Mrs. G. W. Kane 
Mr. John W. Merritt 
Mr. Marvin Stewart 
Mr. Alan Johnson 
Mr. Robert P. Wheeler 
Mr. Victors. Bryant 
Mr. Thomas Erwin 
Mr. T. Mdodana Ringer, J'r. 
Mrs. Rama J. Williams 
Mr. and Mrs. Buck Street 
Mr. and Mrs. Edwin M. Robertson, Jr. 

6. Draft Statement to EPA ____ S_Ma_y_l9_7_8 ______ • 

7. Final Statement to EPA _____ s .. E ... P__...2 ... 2.....,.19 __ 78 ____ • 
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GLOSSARY 

These terms have been selected in the hope that this document would be 
comprehensible to a reader not totally familiar with the operation of a 
coal fired steam electric generating plant. 

Air Beater - An air heater is utilized to reclaim heat from the flue-gas 
that would otherwise be lost and to add that heat to the air required for 
the combustion of the fuel. 

Ash Pond - Collection pond to which solid residue ash resulting from 
combustion of coal is transported and allowed to settle. 

Bottom Ash - The solid residue which remains in the combustion chamber 
following coal cOlllbustion. 

Coal Pile Drainage - Rainfall runoff from coal pile. 

Concentration Factor - The ratio of the concentrations of corrosive 
or fouling chemicals (e.g., silica or total dissolved solids) to ambient 
water quality. 

Cooling Tower Blowdown - A release of cooling tower water designed to 
help maintain circulating water quality and minimize the accumulation 
effects of dissolved solids, scale formation, corrosion, and biological 
fouling. 

Cooling Tower Make-Up - As cooling towers operate on a closed cycle 
basis, water losses resulting from evaporation and blowdown are replenished 
via make-up water from the reservoir. 

Cooling Tower Plume - A visible plume which may form from a cooling tower 
when warm moist air from a cooling tower mixes with cooler surrounding air 
resulting in the condensation of vater vapor. 

Drift-eliminator - Process by which mechanically entrained water droplets 
generated inside the cooling tower are controlled to prevent being 
exhausted into the atmosphere. 

Electrostatic Precipitator - An ash control device placed between the com­
bustion chamber and the exhaust stack to reduce ash emissions by a 
screening and ionization attraction process. 

Entrainment - A movement of organisms from the intake water canal through 
the plant cooling water systems. .. 
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r·-. Fly Ash - The ash collected by the electrostatic precipttators and deposited 
in hoppera. 

Rovell-Bunger Valve - A fixed-cone valve regulating water discharge in 
a widely dispersed (cone-shaped) jet that freely aerates the water. 

Impingement - The trapping of organisms against the cooling water intake 
screening system. 

Oily Wastes - Any waste stream containing visible amounts of oil and/or 
grease. 

Precipitator Rapper - A cleaning procedure designed to remove the accumulated 
ash from the precipitator collecting plates to maintain good collection 
efficiency. 

Precipitator Rectifier An electrical component which converts high 
voltage alternating current to direct current which is essential for 
the operation of the precipitator. 

Seiche - An oscillation of the surface of a lake intake that varies in 
period from a few mi~utes to several hours. 

Wastewater Collection Pond - A holding pond where wastewater strealllB 
resulting from numerous activities of power plant operation are collected 
and treated prior to discharge. 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 33 of 565



( 

C 

C 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 34 of 565



• 

b Sect~on 1 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 35 of 565



. 

t 

C 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 36 of 565



e 

( 

1.0 PROJECT DESCRIPTION 

1.1 PtJllPOSE 

The purpose of this Final Environmental Impact Statement (FEIS) is to 
comply with Section 102(2)(c) of the National Environmental Policy Act 
of 1969 (Pub. L. 91-190), and the Council on Environmental Quality 
Guidelines for Statements oo Proposed Federal Action Affecting the 
EnviroD11ent, dated 1 August 1973. Thie statement provides detailed 
information on the permit application by Carolina Power and Light Company 
for the Mayo Electric Generating Plant nea~ Roxboro in Person County, 
North Carolina. The permit application is being considered under 
Section 404 of the Clean Water Act as administered by the Deparnaent of 
the Army through the Corps of Engineers. The FEIS is being circulated 
to all interested persons, groups, organizations and local, State, and 
Federal governments in order to obtain comments on the proposed action. 
These comments will aid the District Engineer, Wilmington District, U.S. 
Army Corps of Engineers, in c0111piling his statement of findings regarding 
the proposed action. 

The specific activities of the proposed project that require a 404 
permit are those that require the placement of fill materials in Mayo 
Creek and associated wetlands. These activities are the placement of 
fill for the main reservoir dam. cofferdam. and the relocation of NC 49 
on Mayo Creek. All significant aspects of the entire project are 
discussed in this EIS and will be considered when a decision on the 
project is made. 

The DEIS indicated that a 404 permit was required for coal ash discharge 
into Crutchfield Branch and construction of the ash pond dam. Thie activity 
would normally have been covered by a Section 404 nationwide permit 
(33 CPR 323-2(a)(l)] since the project site is above the 5 CFS flow point. 
However, this nationwide permit does not apply if the discharge of toxic 
pollutants is involved [33 CFR 323-2(b)(1)(2)]. We considered coal ash 
toxic pollutant, but recently the determination was made that the ash 
discharge was not a 404 matter but rather covered. under Section 402 of 
the Clean Water Act which ia administered by the N.C. Division of 
Environmental Management under the NPDES permit program. Therefore, 
since the ash pond construction would not invovle the discharge of toxic 
pollutants covered by Section 404 9 the dam is permitted by the nationwide 
permit. 

Prior to the issuance of this FEIS, CP&L undertook several activities at 
the site that did not require Department of the Army permits. In the 
spring of 1977, CP&L diverted Mayo Creek at the site of the proposed 
dam. The "S" shaped diversion canal is approximately 732 m (2.400 ft) 
long. This diversion was performed prior to the effective date of the 
Corps 404 permitting authority in the area. The effective date of 
permitting authority was l July 1977. The diversion canal intersects 
the creek approximately 152 m (500 ft) upstream of the dam site. crosses 
the creek perpendicular to the proposed dam aligmaent and connects back 
to the creek some 152 m (500 ft) downstream on the dam alignment. 
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The canal is deeper than the creek bed and under normal conditions the 
stream bed is dry between the canal intersections. The water is also 
diverted from the old creek bed by dikes which are present at the canal 
and stream bed intersections. Since flow has been diverted out of the 
old stream bed, the stream bed is no longer considered waters of the 
United States. 

Other activities not requiring a Department of the Army permit such as 
clearing and logging of the plant site, reservoir area and road relocation 
right-of-ways have been going on since the fall of 1977. At the time of 
this printing the reservoir clearing is 72% complete with all material 
either burned or buried. 

Four roads which cross the proposed reservoir require relocation. On NC 
49 the foundations for two interior piers have been excavated and the 
concrete has been placed. On secondary road 1512 all foundations have 
been excavated and placed with concrete stems and caps in place. The 
approach embankment has been constructed on the east and west sides of 
the proposed reservoir. On secondary road 1556, the temporary detour is 
completed along with the placement of a permanent embanlcnient. On secondary 
road 1504, the clearing and placement of the embankment is underway and 
is approximately 10% complete. 

Overall construction of the main dam is approximately 30% complete. 
Excavation of foundations and spillway is 80% complete. Presently, the 
installation and encasement of the reservoir drain is approximately 70% 
complete. Approximately 2% of the rock and earthen embankment material 
has been replaced with 100% of the borrow area cleared. 

No wetlands have been filled in this process; however, any wetlands 
adjacent to the diverted creek have been removed by excavation. 
If a pennit is issued for the closing of the main dam into Mayo Creek, 
CP&L plans to initiate this work immediately. The closing of the dam 
would initially consist of the installation of diversion pipes and 
associated fill. 

Representatives of CP&L have been informed that any work that is or has 
been performed at the site in anticipation of obtaining a Department of 
the Arr.iy 404 permit is done at their own risk. CP&L has acknowledged 
this risk. 

The proposed generating plant was previously advertised by the public 
notices of 28 April 1977, 23 June 1977, 8 December 1977, and 5 May 1978. 
The 28 April 1977 public notice announced the application, the 23 June 
1977 notice indicated the availability of an Environmental Assessment 
prepared by the applicant and notified additional people of the application. 
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The 8 December 1977 notice announced the Corps of Enginee~s• decision 
to prepare an Environmental Impact Statement (EIS) pursuant to 
Section 102 (2)(c) of the National Environmental Policy Act of 1969. 
the 5 Hay 1978 public notice informed the general public of the avail­
ability of the Draft EIS (DEIS) and of a public hearing on the project 
in Roxboro on 6 June 1978. 

1.2 INTRODUCTION 

Carolina Power and Light Company is an electric utility which serves 
approximately a 78,000 1tm2 (30,000 m12) area in North Carolina and South 
Carolina. This area includes a substantial portion of the Coastal Plain 
and lover Piedmont regions of North Carolina and South Carolina and an 
area of western North Carolina in and around the City of Asheville. 
Electric service is rendered to over 200 communities with populations of 
over 500 persons. In addition, CP&L provides wholesale service to 24 
municipal electric systems, 18 rural electric cooperatives and 2 privately­
owned utilities. The estimated total population in the territory served 
by CP&L is in excess of 2,800,000 persona. 

The purpose of the Mayo Electric Generating Plant is to provide the 
additional generating capacity to meet the estimated loads of CP&L's 
wholesale and retail customers and to maintain a margin of reserve 
capacity for the system. 

CP&L's total power resources, load, and reserve as projected for the 
period during which the two 720 MW coal-fired Mayo Units are scheduled 
to be in commercial operation (1982-1985), are shown on Table 1.2-1, 
both with and without the Mayo Plant. Table 1.2-2 shows the resources, 
load, and reserve for the Virginia-Carolinas (VACAR) Reliability Subregion 
of the Southeastern Electric Reliability Council in the 1982-1985 period 
with and without the Mayo Units. Table 1.2-3 shows the VACAR resources, 
load, and reserve with all fossil-fired steam units delayed one year. 
Table 1.2-4 shows rasources, load, and reserve for the VACAR Subregion 
vith all fossil-fired steam units having commercial operation dates 
after January 1, 1982, including the Mayo Units cancelled. 

CP&L indicates that the Mayo Plant would constitute 8% of its total 
power resources in 1982, when unit No. 1 is operational and slightly 
over 13.5% in 1985 if the second unit is in commercial operation. As 
indicated in Table 1.2-1, CP&L pLojects that the installation of these 
two units would h~lp to relieve a reserve capacity shortage situation 
during these years, .and would approach the 15-20% reserve level which the 

N.C. Utilities Commission considers reasonable. The plant will operate 
as base load generation during this period. 
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According to CP&L, the Mayo Plant would add approximately 3.5% to the 
VACAR Subregion reserves if the second unit is installed in 1985. 

1.3 LOCATION 

The Mayo Electric Generating Plant site is located on Mayo (also known 
as Maho) Creek in Person County, North Carolina, about 16 km (10 mi) 
northeast of Roxboro. The site is about 16 km (10 mi) east of the CP&L 
Roxboro Steam Electric Plant (Hyco Reservoir) and 80 km (50 mi) north­
northwest of Raleigh, the State capitol (Figure 1.3-1). The Norfolk and 
Western Railway and U.S. 501 run north and south about 6.5 km (4 mi) and 
0.8 km (0.5 mi) respectively, west of the site. North Carolina Highway 
49 runs in a southwest-northeast direction, crossing the reservoir near 
its upper end. Several county roads traverse the site, crossing the 
reservoir at various places (Figures 1.3-2, and 1.3-3). 

The proposed site development involves construction of a dam on Mayo 
Creek approximately 610 • (2,000 ft) south of the Virginia-North Carolina 
State line, impounding a 1,135 ha (2,800 ac) reservoir with a normal 
water level approximately 132 m (434 ft) above mean sea level. 

1.4 LAND UTILIZATION 

t 

Land requirements for the Mayo project would involve a total of 3,222 
ha (7,986 ac), with more than half of this total associated with the 
reservoir (Table 1.4-1). Included in the category called "Other" would C 
be railroads, service roads, onsite transmission lines, plant administrative 
and service buildings, and surrounding company-owned lands. 

1.5 PROPOSED FACILITIES 

1.5.1 Power Plant 

The power plant would be located about 1.6 km (1 mi) south of the Virginia 
State line and would be between US 501 and the proposed reservoir, as 
shown on Figure 1.3-2. It would consist of power plant structures, 
cooling towers, coal storage area, railroad siding, an ash pond, and 
other treatment facilities. Prominent plant features are shown on 
Figure 1.5-1. 

Each unit would consist of one turbine-generator and two coal-fired 
steam generators with an output capability of 720 MW. The plant would 
be an outdoor type with enclosures provided for the control room, sanitary 
facilities, control centers, aachine shop, and other facilities as 
required. The turbine-generators would be in line and oriented in a 
general north-south direction. Other plant structures include precipitators, 
chimneys, coal handling equipment, switchyard, and the administration 
building. 

1-4 C 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 40 of 565



The coal storage area would be located west of the plant site and would 
consist of the coal . pile; a coal unloader, · a conveyor system, and railroad 
facilities for delivery of coal. According to a representative of the 
State Utilities Commission, the coal contract for the plant was approved 
by the Commission and the coal will come from eastern Kentucky. The coal 
is high quality and contains low concentrations of sulfur. The plant will 
use an average of 10,000 tons of coal per day. Thia is approximately 
100 coal cars per day. 

This plant would have four mechanical draft cooling towers, two for each 
unit. These towers would be located east of the plant and parallel to 
the turbine-generators. The circulating water pipe would run from the 
plant to the cooling tower area; each cooling tower would handle one­
half of the flow from each generating unit. 

The ash disposal area would be located northwest of the plant site on 
Crutchfield Branch (Figure 1.3-2). The ash pond at Crutchfield Branch 
would be constructed with a normal operating water level at approximate 
elevation 146 m (480 ft) msl. The dam for this impoundment would be 
approximately 760 m (2500 ft) long, the maximum height would be approxi­
mately 29 m (95 ft), and the crest would be about 3 m (10 ft) above the 
normal pond operating level. 'nle borrow area for the dam would be within ✓ 
the ash pond limits. The surface area of the ash pond would be approximately 
65 ha (160 ac) and the storage would be about 5.5 mn3 (4500 ac-ft). 

CP&L has acquired over 87~ acres of land west of US 501 for possible 
auxiliary ash pond site (see Figure 1.3-2). If_ all the bottom and fly 
ash generated at the plant durins its life must be disposed of at or 
near the site. this auxiliary ash pond will be required. However, this 
area may not be used if CP&L is abie to sell its fly ash. No detail 
design specifications have been done on the auxiliary ash pond due to the 
uncertainty of its use but the ash pond could incorporate approximately 
130 acres of the area. 

1.5.2 Reservoir 

A reservoir would be constructed on Mayo Creek to create a dependable 
supply of water to replace water loss from evaporation and blow down 
from the plant's cooling towers. The proposed dam and reservoir would 
be located in the Roanoke River basin as shown on Figure 1.5-2. Mayo 
Creek is a tributary of the Hyco River which empties into the U.S. Army 
Corps of Engineers' John a. Kerr reservoir. The drainage area of Mayo 
Creek at the proposed dam site is l35 1tm2 (52 mi2). There are no 
impoundments between this project and Kerr Reservoir • 
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An embankment dam would be constructed on Mayo Creek about 610 m (2,000 ft) 
south of the Virginia State line to create the impoundment as shown on 
Figure 1.3-2. This reservoir would have a surface area of 1,135 ha (2,800 ac) 
at a normal water level of elevation 132 m (434 ft) msl. The reservoir 
would be approximately 13 km (8 mi) long, about 0.8 km (0.5 mi) wide, 
and would have a shoreline of about 137 km {85 mi). The average depth 
would be about 9 m (30 ft). At the normal water level, the reservoir 
would have a total storage of 105 bm3 (85,000 ac-ft), of which 60 hm3 
, (49,000 ac-ft) would be reserved for cooling tower make-up and plant 

✓service water requirements during periods of insufficient creek flow. 
The proposed Mayo reservoir would take approximately 2-1/2 years to fill 
to normal pool elevation. However, during 10-year drought periods, 
approximately 4 years would be required to reach normal pool elevation. 

The daill on Mayo Creek would be a zoned embankment; the impervious core 
would be supported by a pervious shell structure. A typical embankment 
section is shown on Figure 1.5-3. The dam would be about 30 m {100 ft) 
high, 855 m (2,800 ft) long, and have a crest width of about 5 m (15 ft). 

In order for the main reservoir dam to be constructed, a cofferdam will 
be constructed in Mayo Creek just upstream of the centerline of the 
proposed dam. This will allow the main dam to be constructed "in the 
dry." The water impounded by the cofferdam would be diverted by pipes 
out of the creek bed and under the main dam. The cofferdam would be 
constructed essentially along the alignment of the main dam and much of 
this cofferdam would be incorporated as part of the main dam when 
construction is complete. Therefore, the impacts of these two structures 
will be considered as one throughout the rest of this EIS. The borrow area 
for these structures would be within the reservoir limits (the construction 
techniques and impact discussions will be the same for the ash pond, see 
Section 1.5.1). 

The storage capacity in the reservoir is designed for use during annual 
low-flow periods as well as for long-term droughts. The reservoir is 
designed to supply water for plant use based on the occurrence of a 100-
year frequency drought. If this drought condition occurs, the minimum 
water level in the reservoir is expected to be at elevation 125 m (410 ft) 
which corresponds to about 7 m (24 ft) of drawdown. However, the reservoir 
drawdown during an average flow year would not exceed 0.6 m (2 ft). 

Average Year Drawdown 
10-Year Drawdovn 

20-Year Drawdown 

100-Year Drawdown 
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0.6 m (2 ft) 
1.2 m (4 ft) 

3. 7 m (12 ft) 
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The average annual natural flow of Mayo Creek is estimated to be about 
1416 1/s (50 cfs); however. there is a significant variability of flow. 

,-.. The natural stream flow is estimated to range from about 565 m3/s 
(20,000 cfs) durin~ a 100-year flood to 0.1 CFS on a once in 10 years 
frequency (the 7-day, 10-year low flow). 

According to CP&L, the dam, reservoir, and spillway have been designed 
to safely pass the probable maximum flood. In order to pass the antic­
ipated maximum flood without damage to the embankment, there would be a 
normal spillway with an uncontrolled crest of elevation 132 m (434 ft) 
and a second spillway with an uncontrolled crest at elevation 134 m (439 ft) 
ul. The combined spillway system would have a maximum reservoir level 
at elevation 136 m (445 ft) for the largest naturally occurring flood 
which could occur at this site. The dam and project boundary is 5 feet 
higher than this elevation in order to provide for wave runup, seiche, 
and backwater effects. The maximum stream flow during this design basis 
flood would be approximately 2,158 m3/s (76,000 cfs). 

In addition, there would be a low-level minimum release system with two ) 
intake locations in order to allow release flows of about 57 1/s (2 cfs) / 
when the main reservoir is below the normal spillway crest. This releas~ / 
would be discharged through a Bowell-Bunger valve in order to provide / · 
aeration. However, this release will be held to 0.1 CFS during severe 
droughts. Ho water is to be released during reservoir filling. 

At the request of the N.C. Utilities Commission, the N.C. Department of 
Natural Resources and Community Development reviewed the design drawings 
and acc0111panying specifications for the proposed Mayo Creek Dam from a 
dam safety standpoint. The details of this review are included in 
Section 4.5. 

1.5.3 Cooling Towers, Circulating Water System and Water Budget 

The Mayo plant would use mechanical draft cooling towers with net make­
up water withdrawal for replacement of water loss due to evaporation and 
blow down; the make-up would be supplied by the reservoir. Each unit 
would utilize two cooling towers and would circulate about 16 ml/s 
(260,000 gpm) of water to remove a maximum of 3.8 x 1012 J/hr (3.6 x 109 
Btu/hr) of unusable heat from the condensers. The cooling towers would ... 
be reinforced concrete structures with asbestos-cement fill. A sketch 
of a typical cross-flow cooling tower is shown on Figure 1.5-4. 

1-7 

.. 

I 

I 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 43 of 565



.. 

I 

Each tower would consist·of a series of eight cells and would handle 
one-half of the circulating water flow for each unit. Each cell has one 
fan and one-eighth of the fill. Approximate dimensions of the cooling 
tower structure are 91 m (300 ft) long, 21 m (70 ft) wide, and 15 m 
(50 ft) high. Three pumps would circulate water through the condensers 
and cooling towers; the pumps would be located between parallel towers. 

Expected cooling tower parameters include a design vet bulb temperature 
of 26.l•c (79.F), a design hot water temperature of 41.s•c (118.F) with 
a range of 15.7•c (2s•r) and an approach to the design vet bulb of 7.3°C 
(13.F). The towers would be equipped with drift eliminators which will 
limit drift losses to about 0.01% of the circulating water flow rate. 
Average evaporative losses from the four towers are estimated to be 
about 425 1/s (15 cfs) for the plant. 

Blowdown would be accomplished from the cold water collecting basin and 
is projected to have the following average monthly outlet temperatures: 

Jan Peb Mar Apr May June 
75• 75• 77• s1• as• as• •F 
23.9• 23.9• 25• 21.2• 29.4• 31.1• •c 

July Aug Sep Oct Nov Dec 
90° 90• sr s2• 75• 75• •p 
32.2• 32.2° 30.6° 21.s• 23.9° 23.9° •c 

The present design for the Mayo E.G. Plant is to use cooling tower 
blowdown as the water source for ash sluicing purposes. Should ash 
sluice water needs be less than the cooling tower blowdown discharge 
(e.g., during summer months) then some portion of the cooling tower 
blowdown would be conveyed directly to the Mayo Impoundment and would 
reflect the above expected temperatures. The water discharged from the 
ash pond to the reservoir should be close to ambient reservoir tempera­
tures due to retention time. 

The ash sluice system requires an average flow of 20 CFS. Coupled with 
the average evaporation lose of 15 CFS from the cooling towers, approxi­
mately 35 CFS of make-up water will be drawn from the reservoir. The 
make-up water intake would be a concrete structure on the reservoir 
shoreline with the floor at elevation 119 m (390 ft) msl at a depth 
sufficient to reduce removal of fishes and other aquatic organisms from 
the lake. Intake velocities will be limited to 0.15 m/s (0.5 ft/s). 
Concrete or similar smooth material would be used around the intake in 
order to minimize the attractiveness of the area to fish. For more 
details of design of the intake structure see Appendix I. 

Corrosion inhibitors are no longer planned to be used in the circulating 
water system. The circulating watl:?r system would be chlorinated to 
control algae growth. Chloride residuals as well as other chemicals in 
the cooling tower blowdown are to be held within the limitations provided 
for in the National Pollutant Discharge Elimination System (NPDES) ( 
permit for the plant (see Section 1.5.5.1). Cooling tower blowdown is 
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,- expected to be continuous during plant operation. The blowdown vol ume 
is expected to be typical for units of this size and should be withln 
the range of 50 million to 80 million 1/day (13 million to 21 million 
gallons per day (mgd)J. 

CP&L conducted reservoir modeling on the proposed reservoir to determine 
water quality in the proposed reservoir (Appendix G). The predicted 
levels of total dissolved ■olida (TDS) indicated in this model were used 
in part to establish a concentration factor range compatible to the 
closed cycle cooling tower system. This factor is to range from 2 to 4. 
A factor of 2 would probably be used when the TDS is high such as during 
critical drawdown periods. A factor of 4 will probably be used during 
normal operation. 

The effects of these and other systems on the water budget are indicated 
in Tables 1.5-1 and 1.5-2. 

1.5.4 Ash Handling System 

CP&L's ash handling system would consist of bottom ash hoppers, clinker 
grinders. electrostatic precipitator hoppers, a pneumatic conveying 
system, and silos. The bottom ash would be collected in bottom ash 
hoppers; from this point, it would be sluiced to the ash pond (Figure 
1.5-5) for sedimentation, pH adjustment treatment, and secondary oil 
removal. The water would be routed back to the reservoir by an open 
channel. 

The fly ash would be removed fr011 the electrostatic precipitators by a 
pneumatic conveyi~g system and vould be sluiced to the ash pond. Upon 
reaching the ash pond, the fly ash handling cycle would be identical to 
the bottom ash cycle, where treatment would be achieved through 
sedimentation, pH adjustment, and oil removal. It is possible that some 
ash would be sold, and this will affect the life oi the ash pond. 
Depending on possible sales and on the ash content of the coal, the ash 
pond could last from about 20 years to about 36 years. 

Some typical ash pond effluent parameters and average concentrations are 
sulfate, 46 ppm; silica, 4.8 ppm; iron 0.75 ppm; and selenium, C.03 ppm. 
There would also be small amounts of suspended ash materials in the 
effluent. CP&L projects that the highest concentration of sel~r.iun in the 
reservo~yer .a 20-year period w!lT_tie-:Of3p pm as a result of the ash 
pond discharge of 0.03 ppm. This concentration would occur under drought 
condi~~~ns_(Appendix G). The average daily water flow from the ~sh pond 
would be approximately 50 million 1/day (13 mgd) (20 cfsl 
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1.5.5 Discharge Treatment System 

1.5.5.1 Liquid Waste Standards 

Wastewater treatment for the plant is to consist of an oily/water 
treatment system, boiler acid cleaning treatment system, metal cleaning 
treatment system, low-volume waste treatment system, sanitary waste 
treatment system, and oil spill prevention facilities. 

Wastewater discharges resulting from the operation of the Mayo Plant 
would be subject to effluent limit concentrations required by the 
National Pollutant Discharge Elimination System (NPDES) permit. CP&L 
has not received this permit as of printing of this statement. The 
company has requested a legal definition from the N. C. Division of 
Environmental Management (DEM) as to whether the Mayo units are 5ubject 
to "existing source" or "new source" limitations. The DEM has found the 
Mayo Plant to be a "new source" and consequently the following discharge 
categories and limitations indicated in Table 1.5-3 are applicable. 

1.5.5.2 Liquid Waste Disposal Areas 

Oily waste would be collected in the oily wastewater collector and then 
routed to the oil/water separator system (Figure 1.5-5). The water, 
separated from the oil, would be routed to the main reservoir, and the 
oil would be routed to the fuel oil containment system. The overflow 
water from the oily wastewater collector would be routed to a wastewater 
transfer sump. Fr0111 the transfer sump, the water will be routed to 
the ash pond for sedimentation, pH adjustment treatment, and secondary 
oil removal. 

To promote natural yard drainage of rainwater, the plant area would be 
filled to grade elevation with select excavation 111aterial. The site 
would be graded so that natural runoff to the reservoir is allowed and 
rainwater collection in the yard drainage system is prevented. 

Runoff from the coal pile would be collected in the ash pond. Too 
control coal dust emissions in the area of the coal handling facility, 
CP&L is planning to install bag filters on the coal crusher and conveyor 
towers. Additionally the coal arriving at the plant site will have been 
washed. Residual moisture will help to control coal dust. 

Wastewater from boiler acid cleaning would be routed to the metal cleaning 
waste retention pond by the ash sluice system. The metal cleaning waste 
pond would be located adjacent to the ash pond for chemical precipitation 
and pH adjustment. ~ 
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"No Discharging" wastewater permits have been issued by DEM for concrete 
aggregate and batching operations. These facilities have no discharge 
to surface waters. CP&L "will be allowed to conduct an equivalency 
demonstration as a condition of the NPDES perm.it to show that treatment 
in the ash pond will precipitate iron and copper compounds present in 
the metal cleaning wastes. If the ash pond equivalency demonstrations 

are unsuccessful the c011pany proposes to treat metal cleaning wastes 
in a retention basin by adjusting the pH of the wastes to produce a 
precipitate. All precipitants fr011 the metal cleaning waste will either 
be permanently retained in the waste pond or ash pond. 

✓ 

The low-volume plant waste (plant drains, water treatment wastes, etc.) 
would be routed to the ash pond for sedimentation, pB adjustment, and 
secondary oil removal treatment. The low-volume waste will be permanently 
retained in the ash pond. 

All sanitary waste would receive secondary treatment and chlorination. 
The treated effluent would be discharged to the main reservoir. 

The plant systems would be designed to contain oil spills. Fuel unloading,,,,,,,.. 
facilities used for unloading light-off oil from rail tankers would be 
provided with collection pans to collect any spilled fuel during unloading ' 
operation. The fuel unloading facilities for truck tankers would include 
a curbed unlo·ading pad and an impervious underground oil spill containment 
pit. The trucks are to be unloaded within the curbed area; the pit 
would hold the capacity of the tanker. Other potential oil spill areas 
would be curbed. All spills from these oil spill prevention facilities 
would be routed to the oily wastewater collection system. 

1.5.5.3 Air Quality Control System 

An electrostatic precipitator containing two units for each boiler would 
be installed to collect the flue gas stream between the economizer and 
air heater. It would be designed to handle the.flue gas emitted from 
the boiler at a temperature range of 260•c.(500°F) to 371•c (700°F) and 
is commonly known as a hotside precipitator. The precipitator would be 
designed to allow a particulate (aah) emission rate no greater than 45 g,1 / 

(0.10 lb) of particulate per 1.05 x to9J (million Btu) of heat input .,_,,,,,,,.. 
from coal with the highest expected ash content of 25%. The precipitator 
would have a weatherproof deck, and enclosure for outdoor installation, 
rectifiers, rapper system, and all required accessories. 

Both the collector plates and high. voltage discharge electrode system are 
rapped automatically on a programmed schedule for frequency and cycle to 
cause precipitated dust to settle into the hopper.s for storage and 
removal. 

.. 1-11 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 47 of 565



/o~ coal sampling is to be composited on a weekly interval and will be 
\ ~aed ~o test compliance vi.th 502 emission limits. 

'~ Transmission Facilities 

CP&L maintains direct interconnections with Duke Power Company, Virginia 
Electric and Power Company, South Carolina Electric and Gas Company, and 
South Carolina Public Service Authority as a member of the Virginia­
Carolinas Reliability Subregion of the Southeastern Electric Reliability 
Council. CP&L indicates that in order to connect the Mayo genera~ing 
capacity to this existing transmission system requires the construction 
of a 500 kV svitchyard at Mayo Plant, a 500/230 kV substation adjacent 
to the existing Roxboro Plant, a 500 kV transmission line from Mayo 
Plant to the Roxboro 500/230 kV substation, and a 500 kV transndssion 
line from the Mayo plant to the existing Wake 500/230 kV substation by 
way of the future Durham 500 kV substation. In addition, a 230 kV 
circuit for plant start-up is to be run to the Mayo plant as a tap from 
the existing Roxboro-Henderson 230 kV line. 

1.5,6.1 Switchyard 

The Mayo 500 kV switchyard is to be located directly across the main 
access road from the plant and would occupy an area of approximately 
244 m (800 ft) by 305 m (1,000 ft) (Figure 1.5-1). The major components 
of the switchyard are two 500 kV line terminals, six 500 kV circuit 
breakers, a 500 kV bus system, and a switchyard relay house containing 
control and protective equipment for the switchyard and transmission 
lines. The switchyard is connected to the plant generators by means of 
a 500 kV tie line to each generator. These tie lines are connected 
to the generator main transformers, which consist of three 265 MVA, 
500/19.5 kV single-phase transformers for each generator. 

1.5.6.2 Transmission Corridors 

The locations of the proposed transmission lines associated with the 
Mayo Electric Generating Plant are illustrated in Figures 1.5-6 and 
1.5.7. Each of the three proposed transmission lines are described 
below. 

1.5.6.2.l Mayo-Wake 500 kV 

The proposed Mayo-Wake 500 kV line begins at the Mayo Electric Generating 
Plant Switchyard in Person County, extends through portions of Granville, 
and Durham Counties via the future Durham Substation (Section 6.2.4.2.1), 
and terminates at the existing Wa]q! Substation in Wake County (Figure 
1.5-6). The total length of the line is approximately 113 1cm (70 mi). 
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Tentative plans cal~ for ~he line to be constructed on steel lattice 
towers utilizing 2-2515 MCM bundled ACSR conductors per phase. Structure 
heights would range from 27 m (90 ft) to 48 m (160 ft) above ground, and 
span lengths would average about 330 m (1,100 ft). The right-of-way 
would be 54 m (180 ft) wide. The actual width to be cleared for the 
right-of-way would depend on economic considerations, electrical constraints, 
and minimal environmental impact. The construction of this line would 
require a total of approximately 607 ha (1,500 ac) of right-of-way. 

The Mayo-Wake line crosses the following number of highways and streams: 

28 North Carolina secondary roads 

1 North Carolina primary road (N.C. 49) 

2 U.S. highways (U.S. 158 and U.S. 15) 

1 Interstate highway (1-85) 

*15 Streams and/or rivers 

*This includes two crossings of the proposed Falls Lake Reservoir. 

At the existing Wake Substation, additional capacity would be provided 
by installing transformers, circuit breakers, and buswork to accommodate 
the new 500 kV line. No additional land would be required at the Wake 
Substation. See figure 1.5-6. 

1.5.6.2.2 Mayo-Roxboro 500 kV 

The proposed Mayo-Roxboro 500 kV Line begins at the proposed Mayo Electric 
Generating Plant Switchyard and extends to the proposed Person 500/230 kV 
Substation, all within Person County, North Carolina. The total length 
of the line is approximately 14.7 km (9.1 mi). See figure 1.5-7. 

Tentative plans call for the Mayo-Roxboro line to be constructed on 
steel lattice towers utilizing 3-1590 MCM ACSR conductors for each of 
the three phases. The same structure specifications for the Mayo-Wake 
Line will be used for the Mayo-Roxboro Line. The construction of this 
line will require a total right-of-way easement area of 80 ha (199 ac). 

The proposed Mayo-Roxboro Line will cross the following number of highways 
and streams: 

5 North ~arolina secondary roads 

1 U.S. Highway (U.S. 501) 

4 Streams 
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To accOIIIDlodate the Mayo-Roxboro Line, the proposed Person 500/230 kV 
Substation will be built just west of SR 1336. Thia substation will 
be co11Dected to the existing Roxboro Plant 230 kV Switchyard by.two 
short 230 kV lines which will be constructed totally on CP&L property 
associated with the Roxboro Plant. 

1.5.6.2,3 Mayo 230 kV Tap 

The Mayo 230 kV Tap Line would tap CP&L's existing Roxboro-Henderson 
North 230 kV line and extend north approximately 5 km (3 mi) to the Mayo 
Electric Generating Plant {Figure 1.5-6). The tap line would be located 
in the same corridor with the proposed Mayo-Wake 500 kV line with a 38 m 
(125 ft) separation between the center lines of the two lines. This 
entire construction would take place within Person County. 

The 230 kV tap line would be constructed on low-profile wood H-frame 
structures with one 795 MCM ACSR conductor per phase. The total right­
of-way width (including the Mayo-Wake 500 kV line) would be 80 m (265 ft). 
This right-of-way wi.dth includes 15 m (50 ft) west of the 230 kV centerline, 
38 m (125 ft) separation between centerlines, and 27 m (90 ft) east of 
the 500 kV centerline. The construction of this line would require 
approximately 12 ha (30 ac) of right-of-way. 

This line would cross four North Carolina secondary roads and no major 
streams. 

There are no substations associated with the construction of this line. 
The Mayo 230 kV tap line would connect directly to the two 230 kV start­
up transformers at the Mayo Electric Generating Plant and would not 
connect to the Mayo 500 kV switchyard, See figure 1.5-6. 

1.5.6.2.4 Maintenance 

Right-of-way maintenance would occur every 3-5 years and would involve 
mowing and selective cutting of trees near the lines. 

1.5.7 Relationship to Other Water Resources Projects 

The main reservoir that would serve the Mayo Electric Generating Plant 
would be located on Mayo Creek in Person County. North Carolina. Mayo 
Creek is a tertiary tributary in the Roanoke River Basin. The main 
reservoir dam would control a drainage area of appronmately 13.520 ha 
(52 mi2) of the Mayo Creek watershed and is to be located approximately 
6.4 km (4 mi) upstreaa of the confluence of Mayo Creek and Hyco River. 
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Hyco River is a tributary to the John H. Kerr Reservoir on the Roanoke 
River. Hyco River .drained into the Dan River which drained into the 
Roanoke River prior to the creation of Kerr Reservoir. Mayo Creek makes 
up about 21.4% of the average annual Hyco River flow. 

The Kerr Reservoir was constructed and is operated by the U.S. Army 
Corps of Engineers. Operation of the Kerr Reservoir provides flood 
control, recreation, electric power generation. low flow augmentation. 
and water supply benefits. The Mayo Creek Reservoir will control 
approximately 0.7% of the total drainage area of 2,020,200 ha (7,800 m12) 
of the Kerr Reservoir. 

1.5.8 CP&L Proposed Mitigation of Adverse Environmental Effects 

According to CP&L, in the selection of this site and in the design of 
the plant, minimization of environmental impact was an important 
consideration. Section 6.1 indicates the environmental studies 
conducted in plant site selection. 

The design of the plant incorporates features that will minimize impact 
to the biological resources. The plant will uae closed cycle cooling 

l 
! 

instead of once-through, thereby reducing the volume of water withdrawn 1 

from the impoundment for plant operation. The make-up water intake \ 
structure will be concrete with the basin floor at elevation 119 m (390 ft) l 
mal. Intake velocities will be limited to 0.15 m/sec (0,5 ft/sec). I 
Concrete or similar smooth material will be used around the intake in 1 
order to minimize the attractiveness of the area to small fish. The \ 
intake point will be as deep as possible to reduce the removal of fish 
and other aquatic organisms from the lake. 

Particulate emissions to the atmosphere from the combustion of coal will 
be controlled by the installation and operation of electrostatic precipitators 
that are designed to remove 99.6% of particulate matter from the flue 
gas stream. Emissions of oxides of sulfur and nitrogen will be controlled 
by burning low sulfur coal and by bailer design, respectively. Wastewaters 
that will originate as a result of plant operations will be treated in 
accordance with best available technology and the discharge will be 
consistent with the limitations established in the NPDES permit for the 
plant. 

Maintenance of a minimum stream flow during drought conditions will be 
accomplished by discharge of 2 CFS through Hovell-Bunger valves, which i 
will also aerate the water. However, during drought periods the discharge ; 
may be reduced to 0.1 CFS - the 7-day, 10-year low flow. No water will 
be released during reservoir filling. - ---- - - - ... ~ -

1-15 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 51 of 565



CP&L indicates that facilities installed at the Mayo plant to minimize 
adverse enviroomental effects will cost about $87,000,000 and include 
such equipment as the mechanical draft cooling towers, electrostatic 
precipitators and wastewater treatment systems. 

The creation of a potential sport fishery (Section 4.2.2.1.1.1 and 
4.3.2.1.2) in the Mayo reservoir will constitute a partial mitigation 
for the loss of creek and terrestrial habitat within the reservoir 
boundaries. To the extent practicable and consistent with the primary 
purpose of the Mayo Electric Generating Plant site, the lands and 
impounded waters associated with the project will be made available to 
the public in those areas determined by the company to be compatible 
with the operation of the plant. Property around the lake or plant area 
will not be sold or leased by CP&L for private development. Also, no 
private construction of piers, docks, moorings, or similar facilities 
will be permitted adjacent to the lake. 

Cooperative discussions for the mitigation of wildlife and fish resources 
have been conducted between CP&L, the N.C. Wildlife Resources Commission, 
(NCWRC) and the U.S. Fish aod Wildlife Service (USFWS). These discussions 
have included the following topics concerning wildlife management: 
providing (1) wildlife access areas, (2) boat ramp facilities, and (3) 
game lands program. For fishery management, the stocking of appropriate 
game species and joint management by the N.c. Wildlife Resources ColDPlission 
and CP&L have been discussed. In accordance with the requests from the 
N.C. Wildlife Resources Commission and the U. s. Fish and Wildlife 
Service, CP&L will leave approximately 20 acres of standing timber which 
will be partially inundated upon filling of the reservoir. This area of 
flooded timber will be an attractive habitat for utilization by waterfowl 
and fish: This area should not cause mosquito problems since the NC 
Department of Buman Resources has regulatory control over the impounded 
water (Section 1.8). This control includes reviewing design techniques 
to prevent stagnant water and other habitats which would encourage breeding 
populations of mosquitoes. 

The company has proposed certain lands for wildlife habitat management 
in cooperation with the N.C. Wildlife Resources Commission. As the 
project is presently planned, a west auxiliary ash pond area is included 
to provide additional ash storage capacity if eventually needed. Until 
such time as it may be required for ash disposal, CP&L anticipates this 
area being available for involvement in wildlife management programs in 
cooperation with the N.C. Wildlife Resources Commission. This auxiliary 
ash pond area is west of US Highway 501 and is approximately 875 acres in 
size (Figure 1.3-2). The entire area not specifically utilized by plant 
and related facilities on Mayo project lands east of US 501 will be made 
available to NCWRC. These lands total approximately 710 acres. 

' 
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"· The land• required for thia project which will surround the Mayo reservoir 
aa a provision for long term floods is between elevation ~34 feet and 
elevation 450 feet. The area between these two contours is about 1,300 
acres. Thua a total of 2,90S acres of wildlife habitat will be protected 
from private development and this land together with the 2,800-acre Mayo 
reservoir vill be managed in cooperation with the N.C. Wildlife Resources 
Commission, consistent with the primary purpose of generating electric 
power. Appendix F contains the entire mitigation plan agreed to between 
CP6L and the Wildlife Resources Commission and the U.S. Fish and Wildlife 
Service. 

1.6 PROJECT CONSTRUCTION SCHEDULE 

Onaite construction activities started in .January 1978. Other activities, 
such as logging and clearing of land, started prior to this date and are 
essentially complete except for the ash pond area. 

However, none of these activities required a Department of the Army 
permit. The first year will be primarily utilized in preparing the site 
and 1n construction of the main dam. This is to allow adequate time for 
filling the reservoir. Unit fl is planned to be in commercial operation 
by 1982. Installation of the Unit #2 boiler and pressure parts will 
follow consecutively for commercial operation in March 198S. An overall 
project construction schedule is shown in Figure 1.6-1. 

1.6.1 Plant Site Preparation 

To provide the necessary requirements of the project, approximately 
3,288,000 m3 (4,300,000 yd3) of earth and rock will be excavated in a 
balanced cut and fill operation. Approximately 1,146,900 m3 (1,500,000 yd3) 
of fill material will be excavated from within the coal storage area to 
obtain the elevation requirements of the project. All excavating 
operations will be performed strictly in accordance with State regulations 
for sedimentation, erosion control, and dust abatement. See Appendix B. 

1.6.1.1 Site Clearing 

For the total project, approximately 1,296 ha (3,200 ac) will require 
stripping of vegetation. Thia work is to be acccmpliahed for three 
basic areas, and each of these areas will necessitate a different 
criteria for clearing. 

., 
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1.6.1.1.1 Plant Area 

Timber, logs, brush, rubbish, and vegetation that interfered with the 
grading operation or affect the planned stability of fill areas was 
removed. Most logging operations have been completed. This material 
was disposed of onsite by either burning in strict accordance with State 
regulations or disposal in landfill cells complying with State regulations. 

1.6.1.1.2 Dam Area 

Clearing of the area required for construction of the du structure was 
limited to the area immediately around the dam and the borrow area which 
is located within the reservoir. These areas were stripped of all above 
and below ground portions of vegetation and disposed of in accordance 
with State regulations for burning and landfill operation. 

1.6.1.1.3 Reservoir Area 

In the area to be occupied by the impounded water, all trees and other 
growth shall be cut. Most of the logging activities have been completed. 
Below ground elevation 128 m (421 ft), stump height does not exceed 
45 cm (18 in) above average grade; all stumps above ground elevation 
128 m (421 ft) are being flush cut with the surrounding grade. 

The debris is being disposed of in accordance with regulations by either 
burning or placing in landfill cells within the reservoir area. 

1.6. 1. 2 Structures 

Vacated and abandoned structures within the project boundaries which 
interfered with construction, operation, and 11aintenance are being 
demolished. The debris is being disposed of in compliance with State 
regulations for solid materials. 

1.6.1.2.1 Railroads 

The exact route for the railroad line to the Mayo Plant from the main 
line is now being determined by the Norfolk and Western (N&W) Railway 
but it is expected that the proposed rail spur from the N&W main line 
will pass north of the west auxiliary ash pond. cross under US 501, and 
approach the plant from the southwest as shown on Figure 1.6-2. This 
rail spur is being designed and constructed by the N&W • 

... 
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1.6.1.2.2 Roads 

Baaed on investigations involving road counts and school bus routes 
acquired from local authorities, four traffic corridors crossing the 
reservoir will be adjusted as necessary to maintain traffic flow. The 
secondary roads that terminate on property acquired for this project are 
to be abandoned. Roads crossing the floodplain boundary of the reservoir 
are being modified as indicated below. The Person County Board of 
Commissioners approved or required that the following relocations be 
made {Figure 1.6-J): SR 1501 is being relocated downstream of the dam. 
The ezact location has not been established as of the date of this 
impact statement. However, if the road would require filling in a 
wetlands area, CP&L would apply for construction of this road under 
separate application. 

A portion of SR 1512 is being realigned northward along SR 1582 and 
should then proceed across the creek. SR 1504 is being realigned just 
east of its present location beginning approximately 200' south of the 
1501 intersection and proceeding southward for 2,500'. SR 1556 and NC 
49 are being reconstructed to cross the project area approximately in 
their existing location. As proposed, only the relocation of NC 49 
would require a Department of the Army permit. 

In the relocation of NC 49, Mayo Creek and moat of the adjacent wetlands 
will be bridged. Approximately 1 acre of wetlands will be filled by the 
approach causeway. The other location will either bridge all signi­
ficant wetlands or the filling of the areas are permitted by regulations 
(33 CPR 323.4-2 (a)(i)). All borrow materials for the roads . are to be 
obtained within the reservoir boundary. 

The sections of roads to be abandoned in the project site are also 
indicated in Figure 1.6-3. 

l.6.1.3 Site Power 

A 23 kV, three-phase overhead circuit has been constructed fr011 Roxboro 
North 138/23 kV Substation to the Mayo plant site. The line follows 
the routing indicated in Figure 1.6-4. The line is approximately 16 km 
(10 mi) in length. Approximately 11 km (7 mi) of the line will is 
overbuilt along CP&L's existing distribution lines that serve the area. 

The substation and the portion of the 23 kV circuit situated on the Mayo 
plant site will be removed upon completion of construction at the Mayo 
plant. 'lbe remainder of the 23 kV circuit will remain in place and will 
be used to serve distribution customers. 
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1.6.2 Transmission Facilities 

The construction procedures for the transmission lines associated with 
the Mayo Electric Generating Plant are separated into three sections: 
right-of-way preparation, 500 kV line construction, and 230 kV line 
construction. 

1.6.2.1 Right-of-Way Preparation 

In the portion of the right-of-way that is to be totally cleared, all 
woody vegetation is to be cut to a height not to exceed 10 cm (4 in) 
above the surface of the ground. All cut debris would be removed and 
piled on each side of and completely within the right-of-way boundaries, 
leaving an unobstructed strip for construction. A vista screen would be 
left and maintained where feasible at all major road crossings. In the 
vista screens, only selective clearing and trimming are to be done. At 
stream crossings, a buffer zone of selective clearing of not less than 
3 m (10 ft) each side of the stream would be maintained. Also, manual 
clearing would be done on all steep slopes where the possibility of soil 
erosion is considered significant. Outside the right-of-way, all trees 
that, upon falling, vould threaten the integrity of the line are to be 
considered danger trees and would be cut to fall parallel with the 
corridor. The right-of-way is to be maintained in accordance with the 
above specifications with a danger tree and moving cycle occurring 
approximately every three to five years. 

A clearing plan specifying the clearing techniques to be employed for 
the entire length of the line will be prepared by CP&L prior to construction 
for all corridors. This plan vill mainly emphasize sensitive areas such 
as streams and swamps so that the clearing contractor would avoid excessive 
environmental damage like sedimentation and altering asthetics. 

An Erosion Control Plan vill be filed vith the State of North Carolina 
in accordance with the rules and regulations of the Sedimentation 
Pollution Control Act of 1973. This plan will specify all protective 
measures to be taken in areas where significant soil erosion is a possibility. 
If significant soil erosion does occur, the soil will be stabilized by 
applying a suitable ground cover in accordance with recommendations of 
the U.S.D.A. Soil Conservation Service. 
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1.6.2.2 500 kV Line Construction 

Tentative plans call for the 500 kV lines to be built using steel lattice 
tower structures ranging from 27 m to 48 m (90 ft to 160 ft) in height. 
S0111.e blasting may be required if rock is encountered in digging the 
foundations. 

1.6.2.J 230 kV Line Construction 

The 230 kV line will be built using wood H-frame structures ranging in 
height from 15 m to 23 m (50 ft to 75 ft). The previously described 
general clearing practices will take place at all structure locations. 

1.7 FUTURE PLANS 

Because the designed capacity of the Kayo Electric Generating Plant 
utilizes the available Mayo Creek water resource, CP&L has no plans for 
the expansion of this plant. 

1.8 PERMITS REQUIRED FOR THE CONSTRUCTION AND OPERATION OF THE MAYO PLANT 

Construction and operation of the proposed Mayo Electric Generating Plant 
will require approvals from both State and Federal regulatory agencies. 

The N. C. Utilities C0111111ission issued a Certificate of Public Convenience 
and Necessity to CP&L, in March 1977, for the Mayo Plant. This certificate 
was issued after having public hearings considering the need for additional 
electric power and the overall public need including impacts on the local 
citizens. In addition, the commission evaluated the projected load 
and reserve figures presented by CP&L. Then the commission projected 
their own figures prior to issuing the certificate. CP&L filed applications 
for permits to impound water with the N. c. Depart111ent of Buman Resources 
in September 1974, for the Mayo Creek reservoir and the ash-settling 
pond. A representative from the local health department in Roxboro will 
make an inspection of the site prior to issuing any construction permits 
for the reservoir and the ash-settling pond. After the ponds have been 
constructed a permit is required from the Department of Human Resources 
for impounding and maintenance of impounded water. These permits will 
remain in force as long as maintenance of the impoundments is consistent 
with the preservation of public health. 

In the event CP&L proposes to landfill construction debris, they have 
indicated that all necessary approvals for solid waste disposal will be 
obtained from the N. C. Department of Human Resources. 
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CP&L has obtained engineering data from the N. c. Department of Trans­
portation relative to the existing highways and bridges subject to State 
jurisdiction in the vicinity of the Mayo site. Conceptual modifications 
have been presented to the N. C. Department of Transportation for approval. 
The highway and bridge relocations, as approved by the Department of 
Transportation, are being constructed in accordance with applicable 
State specifications. In addition, CP&L has obtained all necessary 
approvals from the U. S. Department of Transportation and local officials. 

In Karch 1974, CP&L filed application for and received a permit from the 
N. C. Office of Water and Air Resources (now the Division of Environ­
mental Management) authorizing subsurface investigations at the Mayo 
site. This permit has been amended several times to include authorization 
for additional fouudation borings and observation wells. In addition, 
CP&L is to file an application for a well construction permit with the 
Division of Environmental Management for a potable water supply well. 

Prior to commencing any land-disturbing activities in areas exceeding 
one contiguous acre a Sediment and Erosion Control Plan must be approved 
by the Land Quality Section with the N. C. Department of Natural Resources 
and Community Development. CP&L's plan for the plant site, reservoir 
and ash pond area was approved in December 1977 (See Appendix H). CP&L 
has not as yet submitted a plan fo~ the transmission corridors. 

On 10 August 1977 the N. C. Division of Environmental Managment issued 
permits .for the "Discharge of Air Contaminants into the Atmosphere" for 
Mayo units one and two (Appendix B, permit B-2). These permits are 
subject to the "New Source Performance Standards" as promulgated in 
40 CFR. 60. The Environmental Protection Agency (EPA) has reviewed the 
permits issued by the State and reviewed the "Preliminary Construction 
Review and Preliminary Determination of the Mayo Creek Electric Generation 
Facility of Carolina Power and Light Company to be constructed near 
Roxboro, North Carolina" prepared by the State (Appendix B, permit B-2). 
EPA confirmed by letter of 28 October 1977 that the State's permits 
conform to the 11Prevention of Significant Deterioration" (PSD) 40 CFR 
52.21 and 52.1778 criteria and that CP&L's proposal is consistent with 
the Clean Air Act Amendments of 1977 (P.L. 95-95, 7 Aug 1977). EPA's 28 
October 1977 letter also included an "Authority to Construct" subject to 
the conditions of the State permits. See Section 4.3.1 and tables B-5 
and B-6 for an explanation of New Source and PSD Standards. 

CP&L filed an application for a National Pollutant Discharge Elimination 
System (NPDES) permit for the Mayo plant with the N. C. Division of 
Environmental Management in May 1977. The NPDES permit controls the 
wastewater discharges subject to State/Federal effluent limitations and 
specifies effluent monitoring requirements. In May 1977, the Division 
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of EnVironaeatal Kanagmaent iaeued Certification Ho. 1187 for the Mayo 
plant pursuant to Section 401 of the Federal Water Pollution Control Act 
Amendment■ of 1972 (Appendix E). Thia certification requires discharges 
of wastewater from the proposed plant be conducted in accordance vith 
the terms and conditions to be imposed in the State-NPDES Discharge 
perndt. 

CP&L hae filed applications with the u. s. Federal Aviation Administration 
for pend.ta to ob1truct navigable airspace for the chimneys to be built 
at the Kayo plant. These atructurea are to be obatructioua marked in 
accordance with the Federal Aviation Administration when these structures 
are ccapleted. 

An application bu been submitted to the U. s. Army Corps of Engineers 
by CP&L for a Section 404 pendt under the Cleo Water Act (CWA). Under 
thia authority, a permit is required for the placement of dredged or 
fill material into atremu vith a flow greater than S CPS and associated 
wetlands. Project■ above the S CPS point are generally permitted by 
regulation except when the project vill involve the discharge of material 
that 1• not free of tone sub■tanc••• Regulatory authority for dredge 
and fill projects in areu hydrologically ■imilar to the Mayo site 
becmaa effective 1 July 1977. Thia F!IS vaa published as a result of 
the Corps' permitting authority (Sectiou 1.1). Aapecta of the project 
that required Corp■ pend.ta are the placement of fill for the uin 
reservoir dam, cofferclu. and road relocation on Mayo Creek • 
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Table 1.2-1: CP&L Pover Resources. Load. and Reserves With and · 
Without Mayo Electric Generating Pl.Ant, 1982-1985 
(Summer) 

' With Maio Plant on Schedule 
1982 1983 1984 1985 - -

Resources (MW) 9,008 9,008 9,908 10,628 

Load (MW) 7,480 7.929 8,427 8,914 

Reserve (MW) 1,528 1,079 1,481 1,714 

Reserve (%) 20.4 · 13.6 17.6 19.2 

Without Maio Plant 
1982 1983 1984 1985 -

Resources (MW) 8,288 8,288 9,188 9.188 
Load (MW) 7.480 7,929 8,427 8,914 

Reserve (MW) 808 359 761 214 

Reserve (%) 10.8 4.5 9:0 3.1 

Table 1.2-2: Virginia-Carolinas Subregion Reserves With and Without 
Mayo Electric . Generating Plant, 1982-1985 (Summer)Cl) . . . 

With All Units On Schedule 
1982 1983 1984 1985 -

Resources (MW) 42,612* 45,992 47,303 50,980 

Load <2> (MW) 34,831 36,589 38,770 41,053 

Reserve (MW) 7,781 9,403 8,533 9,927 

Reserves(%) 22.3 25.7 22.0 24.2 

liithout Malo Plant 
1982 1983 ~ 1985 - -

Resources (MW) 41,892* 45,272 46,583 49,540 
Load ( 2) (MW) 34,831 36.589 38,770 41,053 

Reserve (MW) 7,061 8,683 7,813 8,487 

Reserves (%) 20.3 23.7 20.2 20.7 

(l)Based on March, 1978 response to FPC Order 383-4 

<2>Non-interruptible 
*Adjusted for 1330 MW of scheduled capacity outages • 

... 
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Table l.2-3: Virginia-Carolinas Subregion Reserves for 1982-1985 
Summers With All Fossil-Fired Steam Turblne Units Planned 
For Installation Puring This Period nelayeJ One Year{l) 

1982 1983 1984 .!.2!!i -
Resnurces (MW) 41,892* 45,592 4 7. 303 49. 360 
Load (l) (HW) 34,831 36,589 38,770 41,053 

Reserve (MW) 7,061 9,003 8, Sll 8,307 

Reserve(%) 20.3 24.6 22.0 20. 2 

(1) 
Ba,md on March, \978 responso to FPC Ordt!r 183~ 

{Z)Non-lnterruptlhle 

Table 1.2-4 Virginia-Carolinas Subregion Reserv~H For 1982-1985 
Suuer,ii With All Foesil-Fiffd Steam Turhine Unit,; After 
January 1, 1982 Cancelled ) 

1982 1983 1984 - - -
Resources (MW) 41 ,892* 44,872 46,583 
Load (Z) (MW) 34,831 36,S89 38,170 

Reserve (HW) 7,061 8,283 7,813 

Reserve(%) 20.3 22.6 20.? 

*Adjusted for 1330 MW of scheduled capacity outH~es. 

(1) 
Based on March, 1978 response to FPC Order 183-4 

<2>Non-interruptihle 

.. 

1-25 

1985 -
48,640 

41,053 

7,587 

18.S 
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Table 1.4-1 Land Use for !:fa.yo Electric Generating Plant 

Category Hectares Acres % of Total 

Plant and Related Facilities 40 100 1.3 

Ash Pond and Dam 81 200 2.5 

Transmission Corridors 726 1793 22.4 

Reservoir (includes area up to 
137 m [450 ft] contour) 1660 4100 51.4 

Other (auxillary ash pond, and buffer 726 1793 22.4 
land around ash ponds and plant) 

Total Required Land 3233 7986 100.0 

.. 

1-26 
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0 

.~- T:ahl•• 1.':t-1 M.ty11 Plant Wat,H flRc AVl!ragc Streamflow nml Plant Op~ratlons 

1. Average Btreamflow at dam site 

2. Average reservoir inflow 

3. Average annual lake evaporation 

4. Average annual precipitation 

5. Net natural evaporation 

6. Average annual tower evaporation 

41 11 

42" 

7. Total seepage (including ash pond and reservoir) 

8. Hini~um release 

9. Estimated maximum plant use* 

10. Plant use: lS + 3 + 4 • 22 CFS 

ll. Downstream flow; 46 - 22 • 24 CPS 

CFS 

46 

0 

15 

3 

2 

4 

22 

24 

*Include■ plant u■e for boiler makeup and other small tosses Buch 
as thosl! fr011 tht! heat of ash. cooling tower blo11do..,n furccJ 
evaporation. and coolins tower drift • 

.. 
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Table 1.5-2 Mayo Plant Water Use Maximum Values* 

1. Forced evaporation (plant) 

2. Net natural evaporation 

3. Seepage main reservoir 

4. Seepage ash pond 

s. Estimated plant use 

6. Blowdowu evaporation 

7. Ash pond evaporation 

Storage available 

for two years 

for two years 

Streamflow 100 yr. drought 

Total flow available 

*Instantaneous maximums for worst case analysis 

, 1-28 

CFS -
26.5 

s.s 
2.5 

o.s 

4.0 

0.5 

o.s 
40.0 

60,000 AC-FT 

30,000 AC-FT/Yr 

41.5 CFS 

14.0 CFS 

55.5 CFS 

C.. 
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Table 1.5-3 U.S. Envirormental Protectloo Agency Standard• of Parforuace for Rav lourcee: 
Haxlaua Allowable Dlech•r1• Concentr•tl0119 by V.•t• Source l,l 

Effluent -aiaracterlatlc• 

Total Su•pended OU and Gre■■e pH ,ca4 Copper,Total lran,Total 

Vaate Source 
., 

Solids 
Delly 0.lly Daily Dally Allowbla Dally DIIUJ Daily Daily 
KHl AH] Halt Ave laqe Has 4Ye Ha• Ave 

1. 411 dllcharge• 6.o-,.o a 
2. Lav voluae 

11a•tea1 100.,11 )Oag/1 20.1/l 15ag/1 

J. lotto• ••h trans-
port vaterB lOOag/1 30.1/l 20.a/l 15mg/l 

... 
I 4. Ply aah trueport .... 
'° water ND6,9 KD6,9 KD6,9 HD6,9 

5. Metal clearnln1 
vaatea and 
holler blovdown 100.g/1 30.g/l 20ag/l 15■g/l l.0.g/1 l.O.g/1 l.hg/1 1.0.g/l 

6. Cooling tower 
blovdownlO 

1. Halli condenaer 

8. Material etorage 
nmoffl2 50.&/ l 50mg/1 

9. Construction 
runofflZ 6.0-9.0 

free Available 
Chlorlne5 

Chlorlna-
Hax. tlcm 
Inaun- Period 
taneoua A•• 

O.S1-g/l 0.2111/l 

\ 
J 

I 

Zinc 1 Chro11lu■, 
Phosphoroue end 
Other Coi-rallon 
lnhlbltora · Heat 
Daily Delly 
Max Ave 
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Tahle 1.5-3 U.S. Elrn.rcnmental Prot«t.ioo Ageacy Stalldarda cf Perforaaoce 
for x .. Sources: Kaz1IIIIII Al.lovable Di■charge Coacentration■ 
by Vut• Sourcel,2 (Ccmt.) • 

1 '!he quantity of pollututa d.i■charged fraa vute ■ource■ 11 ■hall not 
••c■ed the quutity deterained by •ltiplyiag the flov froa. the vaate 
90Urce timl■ th■ COGCutratioa 1D the tahle. 

2 In the eveat that -.te ■treaa froa variou■ ■aurce■ are coabi.ned 
for U'Mtmallt of d.i■cbarge, the quaatity of each pollutaat or polluted 
proputy attriln,table to each cootroll■d va■te ■ource ■ball aot uceed 
th■ •cified 11111tatioo for that -•t• 90Urce. 

3 Daily Kanau.1 ~ 24-bOIU' value; D&U1 Averag■: A•erqe value for 
30 c=aecutive day■• 

4 PO: Polychloriaated bi.phenyl coapouad■• 
5 Reither free available chlorine nor total rHidual chlorine_,. be 

clischaraed fro. aay uait for -,re th■a tvo hour■ in ■ny OIMI day ■ad 
not aore than 011e un:it 111 ay plant_, diach■rae free available or 
total ruidu■l chlori.De at ay one tiM uDles■ the utility cu 
daoutrate to the Resioul Adld.Distrator that the WU.ts in a 
particular location caonot operate at or be.lov the level of chlorination. 

6 NDAz Ro det■ctahle ■-ount aad HD: Ro di■charge. 
7 Include, but are not liaited to vaate water■ fr011 -t ■crubber air 

pollution c:aotrol ■y•t-, ioo exchange nter tre■t-ot eyateu, irater 
trutaeat evaporator blovdovn, laboratory and ■-plina str .... , floor 
draiula, cooliq t-r buia cleaning vast••• and blovdOVD fraa 
recirculating hoase service water ■yst .... 

8 the quaatity of pollutant■ cli■charged in bott09 uh trauport weer 
ahall aot a.ceed the qwmtity deterained by aultiplyiq the flov of 
botta. ah tranaport wter tt.e. the abo•• conceatratioa■ and. dividiag 
tbe product by 20. 

9 Ltaiutiou remaaded and ■et Mide by the Ullited Statu C-r~ of Appeal■ 
for the Poutth Circuit OD 16 July 1976. · 

lO llowdova ■hall aeu the wtn1w1• di■char9e of redri:alatiag coolina -ter 
for the purpo■e of .u..chaqi11g teriale contain■d 1n the proce■-, the 
further buildup of 11hich voald uuae coa.centiratiou or DOUllta aceediq 
Uait• eatabliabed bJ best ang1Daartq prac:Uce. 

11 there ■hall be 'DD cluc:harae of h .. t froa the -1n coaduaer■ except 
but..,. be cliKh•raed 1D blawdova fraa recirculated cooliag Rter 
•1•t-- prori.ded the te■perature at 11111.&:b the 'blovdova i■ d.i■charged 
dou not exceed at &DJ u.- the 1-.t temper■tura of reci.rculatd 
cooliag -ter prior to the add.it1011 af the aakaup vatar. 

1% Any Ulltr-ted o,,erflov fraa facilitie■, coutncted, &1MI operated 
to treat the YOluae of •terial ■torage ru'DOff and c:oo■tnJCtioa 
naaoff llhich re:■ult■ fraa a 10-year, 24-bour rainfall neat ahall not 
be subject to the pB and total n■ptlllded ■olida liaitati011& atipalated 
for thi• vaate ■ource. 

pB aeuured in ■tandard mlit■ 
q/1 - llilli&r- per liter 

Source: D.S. lonronaeatal Protection Agency •st ... Electric Power 
Generating Point Sourc■ Catqory: lffluect CuldelinH and Standard■." 
Federal le1i•tar1 Vol. 39 0 Ro. 196, 8 October 1974. 40 en Part 423. 
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Figure 1.3-2 MAYO ELECTRIC GENERATING PLANT SITE 
I - 31 
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2. 0 f._NV I R_O_NHJ~.N~r.M~ S_W~1T~.9. JH1Jf.Q!JT. J .llli_~RO_JJ.£! 

2.1 INTRODUCTION 

Prior to the alteration indicated in Section 1.1, Person County in the 
vicinity of the proposed Mayo Electric Generating Plant typified the 
northern Piedmont area of North Carolina. The rolling, hilly terrain, 
interspersed with cultivated fields, planted pine stands, and second­
growth hardwoods, reflected the largely agricultural nature of the area. 

Mayo Creek, like many other small Piedmont streams, had good water 
quality capable of supporting diverse populations of aquatic life. 
However, because it was a small stream, it was subject to large flow 
variations reaching essentially no flow under drought conditions. Also, 
recent landing clearing has increased turbidity and probably reduced 
diversity. 

Prior to alteration, good diversification of fishes existed in the area, 
but fishery populations in the lower reaches were reduced by heavy 
siltation. Those sport fish species present in the proposed impoundment 
area either occurred in low numbers or were too small to normally 
interest fishermen. No significant numbers of big game were present, 
except for a fair population of deer, but small game was fairly abundant. 
Hunting pressure on the site was relatively lPW. The vegetative 
communities of the site especially the bottom land hardwoods provided 
habitat for a wide variety of wildlife. Essentially all of this 
vegetation and associated fauna has been eliminate4 from the reservoir 
area. 

2.2 Physical Features 

2.2.l Physiography and Geology 

2.2.l.1 Physiography 

2.2.l.l.l Relief 

The site is located in the Piedmont Physiographic Province of North 
Carolina near the North Carolina-Virginia state line. The general 
terrain is rolling to moderately steep, typical of the Piedmont 
Province. Topographic lows near 106 m above mean sea level (msl) 
(350 ft) occu~ in the vicinity of the proposed main dam with higher 
elevations of 183 m msl (600 ft) along the drainage divides. 

2.2.1.1.2 Drainage 

The Mayo Creek watershed (Fi'gure 2.2-1) encompasses an area of approxi­
mately 155 km2 (60 mi2) and drains north along an elongated north-south 
path. T~e watershed extends from the confluence of Mayo Creek and the 

2-1 
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Hyco River, about 3 1cm (2 mi) north of Mayo, Virginia, to its headwaters 
in an area about 5 km (3 mi) east of Roxboro, North Carolina, a distance 
of about 29 km (18 mi) • The width of the drainage area is from 1. 6 to 
8 km (1 to 5 mi). 

On 20 June 1975 the U.S. Geological Survey constructed a temporary 
stream gage on Mayo Creek at the SR 1501 bridge near Woodsdale, North 
Carolina, just upstream of the proposed dam site. The records are 
indicated in Table 2.2-1. A permanent stream gage location bas been 
constructed downstream of the proposed dam site to record flow downstream 
of the dam if the proposed construction is completed. Based on the 
SR 1501 bridge gage and other miscellaneous data, the predicted 7-day 
10-year low flow for Mayo Creek at the permanent gage is 2.8 1/s (0.1 
cfs) Based on additional USGS data, the average flow of Mayo Creek 
is estimated to be approximately 50 cfs (Riggsbee, 1978). 

The drainage area of Crutchfield Branch at the site of the ash pond 
dam is approximately 194 ha (0.75 m12). The stream at this point is 
intermittent but probably has au average annual flow of less than 
28.2 1/s (1 cfs). 

The stream in the vicinity of the possible auxillary ash pond dam is 
also intermittent and has a drainage area of less than 518 ha (2 m.12). 
The average annual flow would be less than 56.5 1/s (2 cfs). 

2.2.1.2 Geology 

2.2.1.2.1 Regional Geology 

Th~ site is within the Piedmont Geologic Province, a northeast trending, 
maturely dissected plateau between the Blue Ridge and Coastal Plain 
Geologic Provinces (Figure 2.2-2). The region is underlain primarily by 
metamorphic and igneous rocks of Precambrian to early Paleozoic Age, 
most of which have been extensively folded and faulted. No faulting 
since Triassic time (±180 million years before present) has been 
documented. The Piedmont Province of the southeastern United States 
has been divided into several northeast trending lithologic-structural 
belts. The Mayo site lies at the western edge of the Carolina Slate 
Belt near the eastern boundary of the Charlotte Belt. The Carolina Slate 
Belt is characterized by a thick sequence of volcanic tuffs and flows 
that have been metamorphosed to the green schist metamorphic facies; most 
rocks are fine grained and are slaty to phyllitic. The Charlotte Belt 
is characterized by a high degree of anatexis and metamorphism to higher 
levels of the amphibolite facies. The rocks are mostly coarse grained 
gneisses, schists, and amphibolite~. 

2-2 
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2.2.1.2.2.1 Structure 

The site lies on the western flank of the overturned Virgilina 
clinorium and the east flank of the Charlotte Belt auticlinorium 
(Figure 2.2-2). The foliation of site rocks trends northeast and dips 
steeply southeast reflecting the regional structural conditions of the 
Virgilina Synclinorium which trends northeast and is overturned to the 
northwest. Second order folds superimposed on the larger fold axis 
produce northwestward dippina structures in localized areas. Drainage 
patterns suggest that the predominant joint sets trend+ NS, N+J0°E and 
N+60°W. A major fault enters the central part of the site area. This 
fault is one of several faults which occurred in this region 670 to 570 
m.y.b.p. A fault of minor significance was found in the Mayo Creek 
floodplain in the vicinity of the main dam (Figure 2.2-3). Other minor 
faults are suspected to exist in the Mayo Valley. It is emphasized that 
the faults and suspected faults in the site vicinity do not constitute 
earthquake hazards. The only engineering significance of these faults 
lies in their influence on the location of rock types and their influence 
on rock joint spacing and depth of weathering. These effects can be 
handled by construction techniques; the faults do not seriously affect 
the economic feasibility of the site, and they have no insolvable adverse 
effect on the safety of the plant or dam site. 

2.2.1.2.2.2 Lithology 

The site area may be divided lithologically. from west to east, into 
four northeast trending belts (Figures 2.2-3). 

a. The western belt underlies most of the Bowes Branch drainage basin 
(Figure 2.2-3). For the purposes of this report, it has been divided 
into two major rock types: dominantly felsic glieisses and dominantly 
intermediate and ma£ic gneisses. Both are highly deformed and have been 
metamorphosed to amphibolite grade. 

The felsic gneisses consist largel)• of medium grained biotite gneiss and 
biotita-muscovite gneiss. The felsic gneiss generally has a thinly 
developed soil profile consisting of micaceous fina to medium sandy 
silts. 

The intermediate and mafic gneissef ~onsist of thinly interlayered 
hornblende gneiss, bornblende-biotite gneiss, and biotite gneiss. 
Several areas along the eastern boundary of the unit are underlain 
dominantly by hornblende gneiss similar to the horr.:,lende gneiss of the 
west-central belt. The mafic and intermediate genisses weather to 
greenish clayey silts and fine sandy silts. The depth of soil and 
saprolite development is gen~rally greater than other lithologies i .n the 
area. 
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The dominant foliations for the western belt strike from N-S to N 40° E 
and dip generally from 30° to 50° to the east and southeast. In places, 
the rocks also have a much less well developed secondary foliation, or 
slip-cleavage. 

b. The west central belt consists of a granitic gneiss-hornblende 
gneiss complex that underlies the U.S. 501 area west of the site. The 
eascward edge of this belt, as a group, is along the axis of Crutchfield 
Branch. However, rocks similar to those in this belt also occur as 
isolated northeast trending bodies within the next belt to the east, 
including portions of the plant and the west abutment of the Mayo Creek 
Dam. The southeastern portion of the Bowes Branch drainage basin is 
also underlain by this belt. 

The granitic gneiss is a light to medium gray, medium to coarse grained 
rock ranging from granite to quartz monzonite to quartz diorite in 
minera1 composition. 

The foliation trend is N 10° to 30° E and dips 50° to 70° SE. Moderate 
to steeply dipping joints are commonly spaced 0.7 to 1.7 m (2 to 5 ft) 
apart. 

c. The east central belt consists of the Ryco formation (Figure 2.2-3), 
primarily a fine to medium grained light gray quartzo-feldspathic rock 
with varying degrees of porphyritic or porphyroblastic texture and 
varying development of cleavage and schistocity. It grades from a 
gneissic quartz porphyry most commonly seen toward the western side of 
the belt. to a quartzo-feldspatbic sericitic phyllite, most common 
in the eastern side of tbe belt. Epidote is cotmDon a■ a plagioclase 
alteration product. 

In the site area, cleavage in this rock is for all practical purposes 
parallel to compositional banding. Cleavage planes are generally 
spaced 1 to 2 cm (2 to 3 in) apart in the western belt and 10 to 20 cm 
(4 to 6 in) apart in the eastern Hyco area. The cleavage strikes 
N 10° to 60°E and dips 600 to ao0 sE, the steepest dips being more 
common on tbe east side of the belt. Lineations caused by mineral 
elongation usually plunge parallel or obliquely to maximum cleavage 
dip. Crenulations on cleavage surfaces are usually aligned approxi­
mately parallel to the strike trend. Joint spacing varies widely; 
most commonly the joints are moderately to steeply dipping and are 
spaced 0.3 to 1 m (1 to 3 ft) apart. 

Included in the Byco belt are sills of chloritic phyllite and chlorite schist 
that are usually 0.2 to 2 m (O.S'to 5 ft) thick. These chloritic seams 
are thought to be meta-andesites and metabasalts, sometimes resembling, 
in hand specimen, sheared metagabbro. They are usually significantly 
softer and more deeply weathered than the enclosing rocks. 

2-4 

.... 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 90 of 565



r 

0 

\.c 

AlHu included are .northeast trending lenticular bodies of granitic gneiss 
in the western half of Hyco belt, and lenticular bodies of metagabbro in 
the eastern half of the belt. 

d. The easternmost belt is underlain by the Aaron slate (Figure 2.2-3) 
primarily an aphanitlc, chloritic rock ~ith highly developed slaty 
cleavage essentially parallel to the compositional banding. 

The structural alignment in the Aaron slate follows the N 10° to 30° 
trend of the other belts, and the cleavage dips 60° to 80°SE in the 
site area. Cleavage planes are spaced usually 0.5 to 2 cm (1 to 6 in) 
apart. 

Other major rock types underlying the site area are as follows: 

a. Metagabbro: Included in the Aaron slate belt, in an area east and 
southeast of Calvary Church, is a gabbro pluton. The inner portion of 
the gabbro body consists of a medium to coarse grained metagabbro which 
is fractured by moderate to steep joints, usually spaced 0.2 to 1 m 
(0.5 to 3 ft) apart. Though well developed cleavage 1s not present, 
partings parallel to foliation are abundant near the outer edges of the 
metagabbor body. 

b. Quartz Veins 

Quartz veins occur as small veinlets throughout all four belts. The 
main veins trend northerly, reflecting the orientation of mineralized 
veins east of the site area. The veins in the site area contain small 
amounts of metallic sulphides and oxides. but no indication of economic 
mineral deposits was seen. 

c. Diabase Dikes 

Several narrow northwest trending diabase dikes occur in the site area. 
They are exhibited by ochre-colored, spherically weathered boulders and 
outcrop in stream beds. The traces of the dikes are shown on Figure 
2.2-3. 

2.2.1.3 Seismology and Seismicity 

The site lies in the Piedmont seismo-tectonic province in a relatively 
inactive area. During historic times the southeastern United States 
(with the exceptions of the immediate vicinities of Charleston, South 
Carolina, and New Madrid, Missouri, and Giles County, Virginia) 
has experienced only occasional scattered earthquakes of moderate 
intensity. The epicentral locations of all reported historic earth­
quakes of the Modified Mercalli Intensity V or greater in the southeast 
are shown on Figure 2.2-4. The historic earthquakes of the southeast 
of most significance to the site area are indicated in Table 2.2-2. 

Earthquakes in the southeast have not been related to known geologic 
structures. An analysis of a probabilistic intensity spectrum of 
earthquakes affecting the site includes consideration of the earth-
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quake history of the piedmont, the seismo-tectonic province in which 
the site is located. Experienced intensities of large earthquakes 
which have occurred outside of the piedmont were considered. 

Carolina Power and Light Company consultant, Law Engineering and Testing 
Company, made a statistical analysis of the earthquake history in the 
piedmont seismo-tectonic province within 320 km (200 mi) of the site. 
A study of isoseismal intensities of the three large historical eastern 
earthquakes which have occurred outside the piedmont show these to be of 
intensity V or VI at the site. The probability of piedmont originated 
earthquakes is considered equal throughout the sub-region. Their 
probabilistic contribution to the overall retum period in years for 
earthquakes of intensity V MM or greater in the Carolinas-Virginia 
piedmont is a function of their frequency of occurrence, the area of 
the piedmont sub-region considered, and isoseismal distribution for 
each level of intensity. The Charleston, New Madrid, and Giles County 
earthquakes are considered special events and isolated occurrences in 
this study. Based on this study, the external earthquakes are expected 
to provide a return period contribution of 1 in 133 years for intensity V. 

2.2.2 Groundwater 

CP&L cannot obtain access to most of the ash pond site since it is still 
in private ownership. Attempts to purchase and condemn the land have 
been unsuccessful to this point. Thus a complete groundwater study 
cannot be accomplished at this time. However by letter of 16 June 1978, 
CP&L committed to completion of a groundwater study when complete access 
to the site is possible. 

In addition the N.C. Division of Environmental Management by letter of 
16 August 1978 stipulated that certain conditions would be included in 
the NPDES permit as follows: 

"l. The Company shall be required to complete the groundwater 
studies and provide controls as necessary for the prevention of pollutant 
materials from entering groundwater and thereby reentering the surface 
waters some point downstream of the proposed dam. 

2. There shall be no discharge from the proposed ash settling pond 
to Crutchfield Branch except as may be provided by an NPDES permit issued 
for such discharge. All discharges from the ash pond not covered by 
such NPDES permit shall be discharged to the cooling water makeup pond 
for the project. 

3. The Company shall provide such testing as is necessary to assure 
that pollutants are not discharged to the groundwaters and thereby to 
the downstream point of the Crutchfield Branch in violation of the pro­
visions stated above." ... 
The Division indicated that "We believe that by including this language 
in the NPDES permit for the Mayo project sufficient controls will be 
available to assure that examination of potential groundwater pollution 
is completed and that appropriate remedial action is taken by the 
Company prior to the completion of the project." 
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2.2.3 Soils 

Nulls ln the Mayo Creek site ar~ primarily residual in nature, having 
been derived in situ from the underlying rock formations. Soil types, 
therefore, can be closely correlated generically with the various rock 
types exposed in the area (Figure 2.2-3). 

As the rock formations have generally been described in preceding 
sections as occurring in several northeast trending belts, soil types 
can be described as having similar zonal concentrations due to their 
material of origin. 

The intermediate and mafic gneisses of the western belt give rise to 
greenish clayey silts and fine sandy silts. Deeper than average weathering 
in this area results in more overburden than is normally encountered 
across the site. The felsic gneisses of the western belt have generally 
developed shallow soil profiles consisting of micaceous fine to medium 
sandy silts. 

The granite gneiss-hornblende gneiss rocks of the west central belt have 
gradationally weathered from soft rock to hard-medium saprolite to light 
colored slightly m:icaceous silty sand, slightly micaceous sandy silt to 
red clayey silts near the surface. The red clayey silts represent the 
more advanced weathering stage of the parent material and is found most 
abundantly in the upland areas. 

The upper soils of the Hyco formation in the east central belt consist 
of very light gray to white saprolites, including slightly micaceous fine 
sandy silt, overlain in upland areas by 2 to 3 m (5 to 10 ft) of red 
brown clayey residuum. 

The Aaron slate of the easternmost belt primarily develops tan to buff 
saprolites with an overlying residual layer of red brown fine sandy 
clayey silts which often includes gravel sized l:illlonitic nodules. The 
profile typically consists of approximately 2 to 3 m (approximately 
7 to 10 ft) of stiff to very stiff residuum underlain by 2 to 3 m 
(5 to 10 ft) of soft weathered rock {hard saprolite) including 
moderately hard rock lenses. 

The metagabbro plutonic body located east and southeast of Calvary 
Church develops a residual soil described as a very stiff red brown 
clayey to sandy silt 0.7 to 2 m (2 to 5 ft) thick. The clayey silts 
are underlain by hard red fine sandy silt saprol~tes of variable thickness. 

Residual soil types change rapidly and erratically over short horizontal 
distances due to the moderate to steeply dipping parent rock materials. 

The depth of soils in this area is erratic due to differential rock 
weathering caused by structu~l and lithological variations such as 
faulting, jointing, cleavage, and compositional banding. 
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Soils present in creek and river floodplains in the area are primarily 
alluvial materi.al. deposited by stream action and consist of clayey 
sandy silts 3 to 4 m (10 toll ft) thick with a 0.7 to 1 m (2 to 3 ft) 
thick layer of gravel at the alluvial base. Residual soil and soft 
rock has been eroded away so that the alluvial soil is based on moderate 
to hard rocks of the Hyco formation. 

2.2.4 Existing Ambient Air Quality - CP&L Measurements 

:Background air quality measurements have been performed by CP&L in 
Person County. North Carolina, since early 1975. During 1975 and 1976, 
suUur dioxide and particul.ate sampling was performed in the vicinity of 
the Roxboro Steam Electric Plant (16 km (10 mi] west of the Mayo site) 
to provide a field assessment of the e.rlsting ambient air quality. The 
Roxboro Plant was considered the dominant particulate and sulfur dioxide 
source within the impact area of the proposed Mayo Plant and also has 
terrain and meteorological conditions similar to that of the Mayo Creek 
area. In addition, measured concentrations not directly influenced or 
attributed to the Roxboro Plant may be considered representative of 
background levels for the area surrounding both the Mayo and Roxboro 
region. 

In Jan~ary 1977, air sampling began in the vicinity downwind of the 
Mayo site and included the continuous measurement of particulates, 
sulfur dioxide, and oxides of nitrogen. Figure 2.2-5 shows the location 
of the ambient air quality monitoring stations. Ambient standards are 
indicated in Table B-6. 

2.2.4.1 Particulate Concentrations 

Particulate concentrations were measured at each of the four sampling 
stations with high-volume samplers operating over 24-bour intervals 
(midnight to midnight). The procedure was performed in accordance with 
the method outlined iD the Federal Register (36 FR 8191). 

The 24-hour particulate values, monthly and annual averages, are 
presented in Table B-1. Of the 361 particulate samples measured, only 
one measurement exceeded the 24-hour air quality standard value. This 
measurement occurred on February 26, 1977, and occurred at the Bagers 
Mount site. Wind directions recorded at the Raleigh-Durham Airport (72 
km [45 mi] south-southeast of Mayo) during this date were from a south 
to southwesterly direction, and therefore the particulate concentrations 
were not attributed to the Roxboro Plant. The most likely cause of this 
excursion is fugitive dust emissions from agricultural operations typical 
of rural areas, partially influenced by a dust storm originating in Che 
mid-western United States that was reported during the last week of 
February 1977. It should be noted that this value is not a contravention 
of the standard since it is permissible to exceed the standard value of 
150 ug/m3 once per year. 
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The annual average .air quality standard of 75 ug/m3 was not exceeded, 
nor was the annual average air quality guideline of 60 ug/m3 exceeded. 
The weighted average of these annual values were about 32 ug/m3 and 
comprised about 40% of the annual standard and 54% of the annual guide­
line. 

The results of these measurements are summarized in Table B-2. 

2.2.4.2 Sulfur Dioxide Concentrations 

Sulfur dioxide (S02) levels were measured at each of the four sampling 
stations with sequential bubbler type samplers. These samplers employed 
the West-Gaeke 24-hour procedure in accordance with the method outlined 
in the Federal Register (36 FR 8187). Sulfur dioxide levels were measured 
continuously at the Hagers Mount site with a Bendix Model 8300 Total 
Sulfur Analyzer equipped with a Bendix Model 8835 H2S Scrubber Module. 
Since the total sulfur concentration is primarily comprised of sulfur 
dioxide and hydrogen sulfide (H2S), removal of the hydrogen sulfide leaves 
only sulfur dioxide. 

The maximum 24-hour and 12-mon~h averages measured since January 1975, 
are presented in Table B-3. There were no concentrations measured at 
the monitoring sites that exceeded t~e 24-hour or the annual average air 
quality standards of 365 and 80 ug/m, respectively. The maximum 24-hour 
concentration of 117 ug/m3 occurred at the East Ridgeville site on 
June 11, 1976. On this date, obaervations from the National Weather 
Service at Raleigh-Durham Airport indicate that the wind directions 
were in the south and west-southwest sectors. Therefore, the monitor 
was measuring background concentrations since it was not sampling 
downwind of the Roxboro Plant. The results of the sulfur dioxide 
meausurements are swmnarized iu Table B-4. 

2.2.4.3 Nitrogen Dioxide Concentrations 

Nitrogen dioxide (N02) levels were measured at the Hagers Mount sit~ 
with both a sequential 24-hour bubbler type sampler and a Bendix Model 
8101-B Oxides of Nitrogen Analyzer. The 24-hour sampler utilized the 
modified Jacobs-Hochheiser procedure outlined in the Federal Register 
(38 FR 15175). The continuous analyzer was operated in accordance with 
manufacturer's suggestions. This analyzer operates on the principle! of 
photometric detection of the chemiluminescence resulting from the gas 
phase reaction of NO with ozone. Since this reaction only occurs between 
NO and ozone, the amount of N02 is determined by ·deriving the difference 
between NOx and NO levels. 
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The results from the sequential 24-hour samplers did not produce a 
measurable conc~tration of ~itrogen dioxide. 

Data is summarized below on the basis of 92 days of continuous sampling 
wj.th the oxides of nitrogen analyzer: 

1-hr. average 
3-hr. average 

24-hr. average 

Maximum Value-N02 
(ug/m3)1 

112 
94 
56.4 

lnie limit of detectability is 9.4 ug/m3. 

2.2.5 Climatology 

2.2.5.1 Meteorological Data Sources 

Maximum Value-NO 
(ug/m3)1 
159.9 
86.1 
24.6 

Meteorological data presented is from the first-order weather station at 
Raleigh-Durham Airport (RDU), North Carolina, 72 km (45 mi) south­
southeast of the site area (Table 2.2-3) and the cooperative weather 
substation of Roxboro, Henderson, and Oxford, North Carolina. The 
Roxboro substation record includes only precipitation and temperature. 
The wind data from Raleigh-Durham Airport were considered representative 
of the Mayo Creek area and were used for the diffusion analysis. 

2.2.5.2 Winds 

The meteorological conditions of the Northern Piedmont are controlled 
largely by the size and location of the Bermuda High~ a semi-permanent 
feature in the subtropical belt of high pressure. Winds in the region 
show a pronounced bimodal distribution. The principal mode for the year 
is from the south or southwest with these directions more prevalent in 
spring and summer. Another mode is from the north or northeast which is 
the principal mode of autumn. The summer southerly flow is associated 
with the position of the Bermuda High over the southeastern United 
States while the northerly flow is associated wj.th winter continental 
high pressure systems. 

The average wind speed varies in the site area from 4.29 m/sec (9.6 mi/hr) 
in March to 2.28 m/sec (6.3 mi/hr) in July and August. Figure 2.2-6 gives 
annual wind direction frequency of occurrence at the Raleigh-Durham Airport. 

2.2.5.3 Temperature, Relative Humidity, and Fog 

The average monthly temperature in the area of the proposed plant ranges 
from 3.7°C (38.6°F) in January to 25.0°C (77°F) in July. Recorded 
extremes of 40°C (104°F) and -17.1J°C (0°F) are typical of the plant site. 
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A daily minimum temperature below freezing could be expected on 82 days 
each year. Mean dew point tempertures range from 19. 4°C (67°F) during 
the summer to 0°C (.')2°F) .during the winter. •rhe average monthly relative 
h11111l,IILy lu low,•ttt In April, 62%, untl highest durlng St>ptember, 79%. 

Based on Raleigh-Durham Airport observations, heavy fog with visibilities 
less than or equal to 402 m (1320 ft) occurs during 36 days each year . 
The average duration of such incidents was normally less than three 
hours. 

2.2.5.4 Precipitation 

The average annual precipitation in the site area is 112 cm (44 in). The 
average monthly precipitation varies between 7.4 cm (2.9 in) and 
9.1 cm (3.6 in) except during late spring and summer. During these 
months, the average is about 11.4 cm (4.5 in), reflecting the effects of 
increased thunderstorm activity. Snowfall is generally restricted to 
the months December through March with an annual mean snowfall of 24 .1 cm 
(9.5 in). 

2.2.5.5 Severe Weather 

The storm pattern of the area consists of extratropical cyclones during 
the late fall, winter, and early spring, and thundershowers during spring 
and summer. The mean number of days each year with thunderstorms 
is approximately 44. Seventy-seven percent of these occur during May 
through August. 

Due to the site's distance from the coast, the impact of hurricanes is 
no more significant than the wind speeds, gusts, and rainfall of local 
thunderstorms. Sustained winds greater than 33 m/sec (74 mi/hr) have 
never been observed at the Raleigh-Durham Airport. 

The probability of a tornado occurring in any one year in a given square 
mile near the proposed plant area is approximately 7.3 x 10-4 or one 
tornado every 1,400 years (Thom, 1963). 

2.2.5.6 Diffusion Climatology 

Anticyclones frequently stagnate over the southeastern United States. 
The limited mixing depth and low transport wind speeds of such anti­
cyclones result in long periods of high air pollution potential. The 
Piedmont Province of North Carolina has a relatively high incidence of 
stagnation periods, defined as stable conditions, low wind speeds, and 
no precipitation for four or more consecutive days (Korshover, 1971). 
For the period 1936-1970, there were 69 stagnation cases with a total 
number of 284 stagnation days. Of these, four of the stagnation cases 
lasted seven or more days. These cases of restricted atmospheric 
dilution capability are mosc--frequent during September through November. 
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The inversion frequency on an amiual basis (percent of total hours) in 
the proposed plant area is 40 (Hosler, 1961). The following table lists 
average mixing heights in meters for the site area by season and time of 
day (Holzworth, 1972): 

Winter 
Spring 
Summer 
AUtUDID 

Morning 
600 m (1,968 ft) 
500 m (1,640 ft) 
500 m (1,640 ft) 
450 m (1,476 ft) 

Af.ternoon 
900 m (2,953 ft) 

1600 m (5,249 ft) 
1600 m (5,249 ft) 
1300 m (4,265 ft) 

Atmospheric stability conditions for Raleigh-Durham Airport have been 
tabulated by the National Climatic Center and are presented in Table 2.2-4. 

2.2.6 Surface Water Quality 

The physical and chemical parameters of running waters reflect the local 
geography and climate of the area (Hynes, 1970). Mayo Creek and Mill 
Creek water quality are typical of piedmo~t streams. The low concentrations 
of nutrients and heavy metals reflect the absence of extensive municipal, 
industrial, and agricultural practices. 

CP&L monitored Mayo Creek surface water chemistry during the years 1973-
1974 in a baseline study of the site. More recent and extensive water 
quality analyses were performed on the Mayo Creek drainage in August and 
November 1976, and February 1977, as part of the collection of background 

C 

data for the proposed project. These samples were collected during a c 
wide range of water temperature and flows, and thus reflect the seasonal 
variations. These data are included in Table 2.2-5. 

The pH values ranged from 6.5-7.5. Specific conductance ranged from 
71-135 umhos/cm. Dissolved oxygen (DO) levels averaged greater than 
9.0 mg/1 at all stations and are typical of streams with low BOD and 
turbidity. The lowest reading, 1.6 mg/1, was measured at station MY4 
(Figure 2.3-1) in August 1976, with no other readings below 5 mg/1. 
This station (which is below proposed dam) is characterized by low flow, 
log debris and sedimentation. Further, the most severe drought conditions 
experienced in this region for many years occurred during this period and 
caused stagnation which contributed to this low reading. High DO values 
near the 12.0 mg/1 level were fairly common at all stations. Total 
dissolved solids averaged among the seven stations were 148 mg/1 with a 
range of 10-328 mg/1. Turbidity values were less than 25 NTU at all 
Mayo and Mill Creek stations, although occasional visual observations of 
high turbidity effects were reported after pe~iods of heavy rainfall • 

.. 
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WH I c• r u ut l h1• ii rn I "''BC a rt!a u r•~ ,·unH lrlt! rl!d to be soft with the hardness 
cuntent runglng lr~m 1-57.mg/1. The average alkalinities at all stations 
were similar, occurring in the 12-69 mg/1 range. Stations MY6 and MY7 
showed slightly higher alkalinity and hardness values than the other 
stations. Total phosphate levels were variable at all stations and 
were relatively low, ranging from 0.005 to 1.1 mg/1. 

Ammonia nitrogen and nitrate nitrogen levels were also low, ranging as 
follows: ammonia nitrogen 0.005-0.30 mg/1, nitrate nitrogen 0.005-0.69 
mg/1. Weiss and Moore (1975) indicate the nitrogen-phosphorus ratio 
in similar nearby water approximates a 10:1 ratio, which is an optimW11 
and desired value for aquatic life. 

The average concentrations of the major cations analyzed from surface 
samples at all stations except MY6 and M:i7 for 1973-1977 showed the 
following sequence of decreasing concentrations: Si>Na>Ca>Mg?Fe>Mn. 
Stations MY6 and MY7 exhibited a shift of calcium and sodium with the 
resulting sequence: Si>Ca>Na>Mg::>Fe,Mn. Chloride ions measurements 
were slightly lower than the sulfate ions. 

2.3 Species and Ecosystems 

2.3.1 Aquatic Ecology 

2.3.1.1 Introduction 

The aquatic resources of Mayo Creek and its tributaries are typical of 
other piedmont streams in North Carolina. Studies performed 
by CP&L were conducted in order to provide a data base for the charac­
terization of the stream fauna and to describe the drainage area 
ecosystem from the viewpoint of aquatic resources. These studies 
included the collection of water quality and biological samples from a 
total of seven sampling stations (Figure 2.3-1). Benthos, periphyton, 
and water quality samples were taken at stations MYl (SR 1556), MY2 
(Hwy 49), M:l3 (SR 1501), MY4 (VA Hwy 96), and MYS (SR 1519). Fisheries 
collections were made at stations MYS (SR 1536), MYl (SR 1556), MY9 
(SR 1502), MY3 (SR 1501), MY4 (VA.Hwy 96) and MYS (SR 1519). These 
sites were chosen to ensure that various stream habitats and their 
prevailing conditions could be described. 

The Mayo Creek drainage is composed of two important physical features, 
riffles and pools. Thus, the presence of two different, but inter­
dependent habitats creates differing biotic communities. Riffles have 
an abundant oxygen supply and suitable habitat for the residence for 
many benthic organisms. Since these organisms are periodically swept 
into pools downstream, they, along with pool dwelling residents, serve 
as a food source for fish that reside in the pools. Therefore, the 
riffle-pool complex provides. a diverse habitat suitable to colonization 
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and popul.ation by peripbyton and invertebrates which in turn support the 
fish population. 

Since these samples were made, CP&L has performed logging 
actions adjacent to much of Mayo Creek. (See Section 1.1) 
data presented below may not be totally representative of 
conditions. 

2.3.1.2 Fisheries 

2.3.1.2.1 Description of Fisheries Resources 

and clearing 
Therefore, the 

existing 

Beginning in August 1976, CP&L conducted studies for one year to 
determine the species composition and distribution of fishes in Mayo 
Creek and its tributary, Mill Creek. Monthly collections were made at 
stations with a backpack electrofisher. Due to the occasional high 
turbidities of Mayo Creek, a 3 m (10 ft) standard seine was used to 
block off the downstream boundary of each section of stream being 
sampled. This technique greatly increased the catch. During the survey 
period, 39 fish species and one Centrarchidae hybrid were collected from 
six stations in Mayo Creek (Table C-l). Extremely cold temperatures and 
heavy ice formation on Mayo Creek precluded sampling during January 
1977. No samples were taken during April 1977. 

The distribution and abundances of the fishes of Mayo Creek from the 
headwaters at station MYS to downstream stati.on MY4 near the confluence 
of Mayo Creek and Hyco River can be found 1.n Table C-2 and Figure 2.3-2. 
The abundance of fishes at the six stations sampled can be segregated 
into tllo distinct groups. The abundance of fishes at station MYS on 
Mill Creek and stations MY4 and MYS on Mayo Creek were low with respect 
to the abundances at stations MYl, MY3, and MY9. Station MYS is located 
in the headwaters of the creek upstream of the proposed reservoir site. 
Summer drought conditions eliminated most fishes from this station. 
Station MY4, which is below the proposed dam and is located near the 
confluence of Mayo Creek and Hyco River in Halifax County, Virginia, 
exhibits habitat degradation as a result of agricultural runoff and 
upstream logging operations. The substrate at this station is primarily 
muck and sand and is in sharp contrast to the rock, gravel, and sand 
substrates typical of most of the other fisheries stations. These 
poor habitat conditions have influenced the species composition and 
abundance of fishes at this stati.on (Table C-2 and Figure 2.3-2.) 
The abundance of fishes at station MYS (Mill Creek) was also low and 
probably reflects the habitat differences between the two creeks. 

The following is a brief discussion of the fisheries resources at each 
of the six stations surveyed. As evidenced by Figure 2.3-1, the stations 
are discussed in sequence from the'headwaters station to the ].owest creek 
station sampled. 
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a. Station MYS - A total of 171 individuals representing 19 species 
ttnd one• rentrurl'l1ld,u.i hybrld wer<: c.io) lected at station MYS during the 
yurvey period ('£able C-2). The dominant species at this location were 
the redfin pickerel (~ !.• americanus), roayside dace (Clinostomus 
funduloides), bluehead chub (Nocomis leptocephalus), crescent shiner 
(Notropis cerasinus), white sucker (Catostomus commersoni). green sunfish 
(Lepomis cyanellus), and bluegill (Lepomis macrochirus). These represented 
77.2% of the total catch at this st~tion. Dominant species, for purposes 
of this report, are defined as those species representing greater than 
5% of the numerical abundance of all fishes taken at a given station. 

b. Station MYl - At this station a total of 1,068 individuals were 
collected representing 23 species (Table C-2). The dominant species 
were roayside dace (Clinostomus funduloides), bluehead chub {Nocomis 
leptocephalus), crescent shiner {Notropis cerasinus), and fantail darter 
(Etheostoma flabellare). These dOlldnant species represented 84.9% of 
the total catch at this station. 

c. Station MY9 - A total of 818 individuals representing 23 species 
were collected at this station during the survey period. The dominant 
species were the rosyside dace, bluehead chub, crescent shiner, fantail 
darter, and margined madtom (Noturus insignia) (Table C-2). These species 
totaled 73.2% of the total catch. 

d. Station HY3 - This station exhibit~d the gre~test abundance of fishes 
collected during the survey in additiqn to the widest variety of species 
(Table C-2). A total of 1,637 individuals representing 28 species were 
collected. Dominant species were the bluehead chub, satinfiah shiner 
(Notropis analostanus), crescent shiner, swallowtail shiner (Notropis 
erocne), margined madtom, and fantail darter. These species collectively 
accounted for 78.4% of the abundance at this station. Species unique 
to this station included the bowfin (Amia calva), highfin shiner 
(Notropis altipinnis), c~el catfish (Ictalurus punctatus). and 
Johnny darter (Etheostoma nigrum). 

e. Station MY4 - The abundance and species distribution of fishes 
at this station illustrated the effects of habitat degradation as a 
result of sedimentation. A total of 265 individuals representing 
22 species were collected. The domin~nt species were the bluehead 
chub, satinfin ahiner, crescent shiner, swallowtail shiner 1 redbreast 
sunfish, green sunfish, and bluegill (Table C-2). These species 
comprise 87.2% of the catch at MY4. Noticeably absent or occurring 
at low numbers at this station were dace (Clinostomus and Phoxinus) 
and darters {Etheostoma !EP:_). These species are not tolerant to unstable 
substrates and excessive siltation. Of particular interest was the 
presence of the flier (Centrarchus macropterus) and silvery minnow 
(Hybognathus nuchalis) at t~is statipn. Both species were restricted 
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in their distribution in-Mayo Creek to this lowest station and have not 
previously been reported from this area of the Roanoke drainage. The 
distribution of the silvery minnow in the Roanoke River drainage is 
poorly docUD1ented and only one known record has been identified; however, 
numerous catches have been noted in other river basins. 

£. Station MYS - The fisheries fauna of Mill Creek was similar to that 
of Mayo Creek (table C-2). No species were found to be unique to Mill 
Creek. A total of 382 individuals represencing ·19 species were collected 
at this station. The dominant species were similar to those of Mayo 
Creek and included rosyside dace, bluehead chub, crescent shiner, 
margined madtom, redbreast sunfish, green sunfish, and fantail darter. 
These species collectively account for 81.2% of the total catch at this 
station. Although the abundance of fisb~s at Mill Creek was less than 
that of similar habitats in Mayo Creek (Figure 2.3-2), the average 
size of fishes collected was larger. 

It can be concluded that Mayo Creek and its major tributary, Mill Creek, 
supported a diverse ichtbyofauna dominated by cypri.nids (minnows), percids 
(darters), and small centrarchids (sunfish). This is a general charac­
teristic of the entire Roanoke River ichthyofauna (Jenkins et al., 1970). 
This conclusion is further substantiated by comparing these data to 
those obtained by the North Carolina Wildlife Resources Commission during 
1964 (Carnes. 1965). Results of Wildlife Resources Commission rotenone 
sampling at station MY3 indicated the presence of 16 species of fishes 
(Table C-3). The.dominant species were the bluehead chub, crescent 
shiner, and fantail darter. The only species listed by the Commission 
and not collected during the pre.sent study is the gizzard shad (Dorosoma 
cepedianum). 

2.3.1.2.2 Sport Fisheries 

A preliminary survey conducted by the North Carolina Wildlife Resources 
Commission indicated little fishing pressure at Mayo Creek. Although 
access is available for anglers at state road bridges, little evidence 
of fishing activity was found (Fish, 1968). The Ecological Classification 
of the creek is Catfish-Sucker from the Virginia state line to 1.6 km 
(1 mi) above SR 1512, Robin-Warmouth from 1. 6 km (1 mi) above 1512 to 
1.6 km (1 mi) above Hwy. 49 1 and Dacetrickle from 1.6 km (l mi) above 
Hwy. 49 to the origin. Mill Creek is classified as Robin-Warmouth from 
the confluence of Mayo Creek to SR 1520 and as Dacetrickle from this 
point to the origin (Fish, 1968). The Wildlife Resources Commission 
also reports that fishing is generally poor, but that good catches of 
channel cacfish and redbreast sunfish occasionally occur in the areas 
downstream of N.C. Hwy. 49. Mayo ·Creek is a spawning area for Byco 
liver suckers (catostomids) and good catches of suckers are reported to 
be taken from the creek during spr1ng spawning. The areas of the creek 
classified as Dacetrickle offer little or no sport fishing opportu-
nities (Fish, 1968). 
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~l111llc:1:1 1·011,lu,·11111 hy Cll&l. l111vu t,l,•111 ffl•·tJ lltlrt,•••n Hpf•t · f,_•H u f sport 
r I AhPA r rum Mayn Cn•ek. Tl,ese epe-cles included the red fin pickerel. 
cha1n pickerel, white c~tfish, yellow bullhead, brown bullhead, channel 
catfish, redbreast sunfish, green sunfish. pumpkinseed, wannouth, 
bluegill. largemouth bass, and yellow perch. Although good diversi­
fication of potential sport fishes existed in the site area, those 
species present either occurred at low nuaabers or were too small to 
interest most sport fishermen. Table C-4 summarizes the data collected 
at both Mill and Mayo Creeks with respect to the number of sport fishes 
caught and the appropriate length and weight data. It can be concluded 
from these data and that of the N.C. Wildlife Resource Commission that 
little sport fishing opportunities existed in the site area. 

The streams running through the proposed and auxiliary ash pond 
sites are small and intermittent and have an average flow less than 
2 cfs, and as such do not support a sport fishery. 

2.3.1.3 Benthos 

Four samplings of this benthos were made in August and November 1976, 
and February and May 1977, to assess the summer, fall. winter. and 
spring populations. All quantitative samples were taken with a Surber 
Square-Foot sampler. In addition. nonquantitative samples were taken 
with the Surber and also by the "kick" method using a dip net. 
Collections each time were made at five stations: MYl, MY2. MY3. MY4, 
and MYS as shown in Figure 2.3-1. At each of these stations collections 
were made in riffles ranging in depth from 1.3 cm (0.5 in) to about 15 cm 
{16 in), .or in pools which reached depths of over a meter (yard). 

The four sampling periods of Mayo Creek have presented a basic idea of 
the character of its benthic community. These sets of samples have 
yielded 117 taxa of benthic organisms. Such a high µumber of taxa 
indicates the diversity in this stream. Aquatic diptera dominated the 
fauna with 47 taxa; other groups include 11 taxa of dryopoid beetles, 
12 taxa of caddisflies, 10 taxa of mayflies, 6 taxa of stoneflies and 
4 of dragonflies, as well as various other taxa of aquatic insects, 
molluscs and oligochaetes. A complete species list is given in 
Table C-5. 

Many of the taxa were relatively rare with only a few taxa being abundant. 
As stat~d by Wilhm (1969): "Typically, in unpolluted communities 
relatively few species are common and many species are rare." 
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The abundance of total fauna in riffles vs. pools is as ·follows: 

Mean No./ft2 (0.09 1112) 

Aug~ ~ Feb~ May ! 

Mayo Creek Riffle 46 38 263 52 100 
Pool 94 31 28 91 61 

Mill Creek Riffle 8 27 358 45 110 
Pool 86 50 52 62 62 

The benthic fauna of Mayo Creek did not exhibit any unusual features. 
Many groups of aquatic insects are confined to flowing waters--Sinluliidae 
(black flies)-or are found mainly in flowing waters - Ephemeroptera 
(mayflies), Plecoptera (stoneflies), Tricboptera (caddisflies), Elmidae 
(beetles), and Psephenidae (beetles) (Hynes, 1970), and all these are well 
represented in Mayo Creek. However, since most of the fauna collected 
were chironomids and these were not abundant in the pools, the basic 
character of the benthic population was dominated by these lentic forms. 

The benthic invertebrates in the ash pond sites streams were representa­
tive of a riffle-pool type environment and should be similar to the 
species in Mill Creek and upper reaches ·of Mayo Creek. 

2.3.1.4 Periphyton 

In the Mayo Creek stream ecosystem, the algal community, especially the 
diatoms are responsible for the primary production that forms the base 
of the aquatic food web. These primary producers also affect hi.gher 
trophic organisms (including man) by affecting certain water quality 
parameters such as dissolved oxyaen, pH, water transparency, taste and 
odor (Weber, 1973). 

Quarterly samplings of the periphytou (attached algae) were made by 
CP&L in September and November 1976 and February and May 1977, to assess 
summer, fall, winter, and spring diatom populations. A periphyton 
sampler or diatometer {Patrick, et al., 1954) was set and exposed for a 
period of four weeks at Mayo Creek stream stations MYl, MY2, MY3, MY4, 
and Mi.11 Creek (MYS) as shown in Figure 2.3-1. In September, whole 
water samples and plankton net samples were collected. Analysis of the 
plankton community indicated a poorly developed plankton flora. Allen 
(1920) points out that water current in streams above a very modest 
velocity is distinctly unfavorable to plankton development. Plankton 
collection was stopped in .November 1976, and natural substrate samples 
(rock and log scrapings) were taken in addition to artificial substrate 
samples to increase sampling efficiency and to gain additional information 
on the periphytic conmunity. ... 
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Based on four samplings, a fairly good baseline of the algal population 
··1 of Mayo Creek has been established. Over 16,500 diatoms were counted 

and identified from collections of periphyton from selected portions of 
the Mayo stream system. The data yielded 112 taxa of periphytic organisms. 

Using 5% of the total number of diatoms counted (16,500) as a cut off 
point, the dominate species were: Synedra rumpens 5%, S. ulna 13%, 
Achnanthes minutissima 6%, Navicula rhyncocephla 7%, Gomphonema parvulum 
5%, and Nitzschia palea 5%. 

Other relatively common stream diatoms found in Mayo Creek were: Cymbella 
minuta, C. tumida, Meridion circulare, Achnanthes linearis, Navicula 
cryptocephla, li:_ gottlandica, !.:_ bacillum, Gomphonema angustatum, 
Nitzschia linearis, ,& sublinearis, and Nitzschia ~ 

The periphytic fauna of Mayo Creek did not exhibit any unusual features. 
The dominant families are of a benthic nature conducive to areas where 
there was flowing water but the current is not too great. The abundant 
diatoms in Mayo Creek were c0111mon to small stream areas. 

The periphytic forms in the ash pond sites streams were representative 
of a riffle-pool type environment and should be similar to the species 
in Mill Creek and the upper reaches of Mayo Creek. 

2.3.l.5 Dam Sites 

The proposed dam site on Mayo Creek is located approximately 610 m 
(2,000 ft) upstream of the Virginia state line. The creek at centerline 
of the proposed crossing has been diverted by an 11S" shaped canal 
approximately 732 m (2,400 ft) long. This diversion was performed prior 
to the effective date of the Corps 404 permitting authority in the area. 
The diversion canal intersects the creek approximately 152 m (500 ft) 
upstream of the dam site, crosses the creek perpendicular to the 
proposed dam alignment and connects back to the creek some 152 m (500 
ft) downstream on the dam alignment. 

The canal is deeper than the creek bed and under normal conditions the 
stream bed is dry between the canal intersections. 

Prior to this alteration, the stream had a 1 m (3.3 ft) high bank and 
was approximately 10-12 m (32.8-39.4 ft) wide and averaged .5 m (1.6 ft) 
deep with an average flow of 1416 1/s (50 cfs). The faunal populations 
of this portion of the stream were probably similar to station MY3, 
just upstream. 

... 
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Crutchfield Branch at the point of the proposed ash pond dam has a 
2-4-foot high bank, is approximately 3 m (9.3 ft) wide, contains 
9 cm (3.5 ·1n) of water and has an average annual flow of less than 
28 1/s (l cfs). The substrate is mostly rocky with a few shallow pools 
and little silt. No fishes were observed in the stream. As indicated 
above, the benthic and periphyton populations in the creek are probably 
similar to those in the upper reaches of Mill and Mayo Creeks. 

The exact location of the auxiliary ash pond dam has not been determined 
since it is questionable if this site will be used. 

2.3.2 Terrestrial Ecology 

2.3.2.1 Introduction 

In order to provide a description and assesS111ent of terrestrial flora 
and fauna occurring at the Mayo site, biological studies were begun in 
late summer of 1976 by CP&L. Random collections and identifications of 
plant species were begun at that time. Terrestrial vertebrate sampling 
was initiated in October. Sampling locations for vegetation work and 
zoological studies are shown in Figure 2.3-3. 

The purpose of the terrestrial studies was to inventory vascular plant, 
amphibian, reptile, bird, and mammal species that occur within the Mayo 
site area. Field surveys were designed in conjunction with reviews of 
available literature in order to adequately describe the terrestrial 
biota of the site. Species lists were review~d for any species 
considered endangered or threatened in North Carolina or the United 
States. In addition, the ecological, recreational and coamercial 
importance of the wildlife species was evaluated. 

2.3.2.2 Flora 

In late 1977 and the early part of 1978 much of the woodlands in the 
proposed reservoir and plant site area was logged and cleared by CP&L 
in preparation for the construction of the proposed project. (See 
Section 1.1) However, a list of 153 species identified at the site 
prior to logging is presented as Table C-6. Taxonomic keys used in the 
identification of plants include Radford et al., (1968), Justice and 
Bell (1968), and Gleason (1952). Nomenclature follows that of Radford 
et al., (1968). 

Specific sampling areas were chosen during the spring of 1977 in three 
vegetation types representative of much of the site area. The three 
sampling areas included a mixed hardwood stand, a pine-hardwood stand, 
and a bottomland hardwood community. 
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Thu vegetation of the Mayo site was typical of the variety of species 
,-, and co111111unities found throughout the northern piedmont of North Carolina. 

Studies by Oosting . (1942), Nemeth {1968), and Moore (1973} are pertinent 
to the evaluation of the vegetation of the site. 

Patterns of composition of the original oak-hickory forests which dominated 
much of the region around the Mayo site had previously been altered by 
many of man's activities such as logging and farming. Figure 2.3-4 is a 
map of the site area depicting forest cover types prior to the recent 
logging, and Table 2.3-1 ~resents a numerical summarization of these cover 
types. 

Fields comprised 22% of the Mayo site and occupied a total of approximately 
445 ha (1,100 ac} of the required area. These fields represented land 
used for agricultural crops such as tobacco, corn, and various grains as 
well as areas which had been abandoned for 5 to 10 years and now are 
predominately covered by pines (Pinus ~) and cedars (Juniperus .!h>· 
Between these two extremes are fields removed from cultivation a year 
ago containing old tobacco and corn stalks and those that have now grown 
over with briers (Rubus ~}, broom sedge (Andropogon virginicus). 
honeysuckle (Lonicera japonica}, and various members of the Poaceae and 
Asteraceae families. Stands of pines, predominately Virginia pine 
(Pinus virginiana), shortleaf pine (l.:,_ echinata) and to some extent 
loblolly pine(!:,. taeda}, occupied about 97 ha (240 ac) of the total 
required area. These stands of pines accounted for about 5% of the site 
area. Many of the pine woods were once under cultivation as evidenced 
by furrows which still persist on the forest floor. The pine stands 
existed in a range of mixtures with some hardwood species both as codominants 
and understory. Typical pine stands contained yellow poplar (Liriodendron 
tulipifera), sweet gum (Liquidambar styraciflua), and red maple (Acer 
rubrwn) as common understory species. Running pine (Lycopodium flabelliforme) 
was a prevalent ground cover in several pine stands. 

The hardwood-pine and pine-hardwood classifications comprised about 
1,321 ha (3,264 ac) and 301 ha (744 ac}, respectively, in the entire site 
area. The total comprised nearly 63% of the Mayo site. Hardwood stands 
which occupy the drier upland areas were usually dominated by several 
of the oaks such as white oak (Quercus alba}. northern red oak~ rubra}, 
southern red oak (!L., falcata), and scarlet oak~ coccinea) along with 
several hickories, mockernut hickory (Carya. tomentosa). and sweet pignut 
hickory(£.:.. ovalis}. Sourwood (Oxydendrum arboreum) and dogwood (Cornus 
florida) and saplings of the overstory species made up the predominant 
woody understory. Herbaceous species identified in these areas included 
wind flower (Thalictrum thalictrodes), bloodroot (Sanguinaria canadensis), 
pussy-toes (Antennaria plantaginifolia .!!!.:.. arnoglossa), dog-tooth violet 
(Erythronium americanum), and Christmas fern {Polystichum acrosticoides). 
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The forests of the intermediate slopes contained many of the species 
mentioned above in varying mixtures in addition to red maple, yellow 
popular, beech (Fagus grandifolia) and sweet gum. Important in the 
understory were several haw or bo~blebusbes (Viburnum .!£2.:..) as well as 
those understory species noted above. Many of the predominately 
hardwood areas had been logged previously both for hardwoods and pines. 
What existed in these locales were the grown saplings and culls left 
standing from past forestry practices. On the steeper slopes and more 
inaccessible areas of the site, a few older stands existed. These 
areas, along with the mountain laurel (Ka.lmia) bluffs scattered along 
Mayo Creek, represented the most untouched communities found in the site 
area. 

The bottomland-hardwood community consisted of alluvial woods of varying 
ages occupying the flood plain of Mayo Creek and its tributaries and 
accounted for 10% of the site area. Predominant tree species found 
here included river birch (Betula nigra), sycamore (Platanus occidentalis), 
and hackberry (Celtis .!El!.:.>· Red maple occurred here to some degree 
along with several of the oaks. Understory was often present in dense 
thickets dominated by honeysuckle, ironwood (Carpinus caroliniana), and 
poison ivy (!Y!!!,! radicans). Groundcover included wild onion (Allium 
~. may apple (Podophyllum peltatum) dog-tooth violet {Erythronium 
americanum) and smilax (Smilax .!!J?2.:.). 

The creeks of the site were generally well shaded and highly variable 
in flow, thus yielding little in the way of aquatic macropbyte.s. 
No intensive flora studies were conducted in the proposed and auxiliary 
ash pond sites as was done in the reservoir area. However, site visits 
verified that the two ash pond sites had similar species composition as 
the reservoir area. 

The proposed site on Crutchfield Branch is dominated by a hardwood forest 
with a 15 acre pocket of small pines. The hardwood canopy consisted of 
red maple, sycamore, tulip poplar, oaks, and sweet gum with an ironwood -
dogwood understory. There are also 2-3 small fields of various stages 
of succession. 

The auxiliary site is approximately 80% mixed hardwood forests with a 
few isolated stands of pines. The remaining 20% is pastureland and 
cultivated fields. 

2.3.2.3 Fauna 

2.3.2.3.1 Amphibians and Reptiles 

An inventory of the amphibian and reptilian species which occur at the 
Mayo site was accomplished by conducting field investigations and reviewing 
the records of the North Carolina State Museum of Natural History and 
other literature. 
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The field survey of the amphibians and reptiles was initiated in October 
1976 by CP&L. Specimens were collected or identified in the field 
whenever encountered during all phases of the terrestrial vertebrate 
Hnmpllng program and during some phases of the other biological sampling 
prugrKms. Because amphibians and reptiles are poikilothermic anunals, 
few observations were made during fall and winter sampling trips. 
Roadkills and other incidental observations provided some information, 
but specific investigations of likely amphibian and reptile habitats 
during the spring and summer months yielded the best results. Seventeen 
amphibian species and 14 reptilian species were identified (Table C-7). 
The amphibians included eight species of salamanders, three species of 
toads, and six species of frogs. The reptiles were represented by two 
turtle species, two lizard species, and ten snake species. 

Although no site specific information on amphibians and reptiles was 
found in the literature, information reported by DePoe et al., (1961) 
indicates that the project area lies within the known distributional 
ranges of 23 species of amphibians and 42 species of reptiles. 

2.3.2.3.2 Avifauna 

An inventory of the avifauna species which permanently or temporarily 
inhabit the Mayo Creek area was compiled by conducting onsite investigations, 
reviewing available literature, and obtaining pertinent unpublished 
information from the U. S. Fish and Wildlife Ser1ice. Table C-8 
includes the species identified by these methods. 

Because many bird species are migratory, special care was taken to ensure 
that some measure of seasonal variations in species composition was included 
in the inventory. To account for such changes, the onsite studies were 
designed to include quantitative seasonal surveys conducted along a 
ten-mile route (Figure 2.3-3). The results of those surveys are reported 
in Table C-9 with notations on all other bird species observed during 
terrestrial vertebrate field studies. That table provides site specific 
information concerning the identity of fall and spring transients, winter 
and summer residents, and an indication of permanent residents. Species 
which were identified during all four onsite quantitative survey periods 
are probably permanent residents of the Mayo Creek area. A total of 
80 species was found to occur at least seasonally at the Mayo site. 

The species observed during nearby Audubon Christmas Bird counts are 
indicated in Table C-8 and are a further measure of winter resident 
species in the Mayo Creek area of ~orth Carolina. As a measure of SUDDDer 
resident or breeding bird species, seven years of Federal Breeding 
Bird Survey data from the three North Carolina routes closest to the 
Mayo site were obtained from the Migratory Bird and Habitat Research 
Laboratory of the U.S. Fish and Wildlife Service. The species reported 
during those surveys also are indicated in Table C-8. 
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Of the 80 species known to occur at the Mayo site (Table C-8), only 
five are considered important . game species in addition to their 
ecological value. Those species include mourning dove (Zenaidura 
macroura), bobwhite (Colinus virginianus), wild turkey (Meleagris 
gallopavo), wood duck (Aix sponsa), and American woodcock (Philobela 
minor). Based on field observations and discussions with local residents, 
there is no concentrated hunting of any of these species within the 
project boundaries. Of the hunting that does occur, most seems limited 
to hunters from the immediate vicinity of the Mayo site. 

Wild turkey, which is listed under North Carolina hunting regulations 
as a big game species, was reported by local residents to occur in small 
numbers along Mayo Creek north of NC 49 to the Virginia state line. 
No calls were heard by CP&L biologists during the gamebird call count 
survey, and no other evidence of the turkey's occunence on the site 
was documented during field investigations. Site specific information 
on hunter participation or success relative to wild turkey was not 
available. 

Overall, the quality of habitat at the Mayo site was considered marginal 
for wild turkey. Except for scattered, small tracts of favorable habitat 
containing mature mast producing trees, most of the project area was not 
suitable for wild turkey. Most of the project area was comprised of 
young to moderately aged mixed pine-hardwood stands interspersed with 
roads, houses, and farms. The small tracts of favorable habitat inter­
connected by the narrow strip of bottomland hardwood vegetation in the 
flood plain of Mayo Creek explained the reported occurrence of a few 
birds. Because of the wide ranging behavior of wild turkeys, it was 
possible that individuals which were reported along Mayo Creek were 
exploring the Mayo Creek drainage from the Hyco River bottomlands to the 
north of the project. The degree of human activity and occupation along 
Mayo Creek probably would not allow the area to support many turkeys 
under any degree of management. Also due to recent logging activities 
no habitat area is left in the plant site or reservoir area. 

The wood duck was the only waterfowl species observed along Mayo Creek 
during the site study. However, as shown in Table C-10, at least 
nine other species are reported in the Federal Waterfowl Parts 
Collection Survey data as harvested in Person County. These species, 
although not known to frequent Mayo Creek at this time, will probably 
utili2e the proposed reservoir. There was no evidence found of any 
waterfowl hunting along Mayo Creek within the project area during the 
terrestrial vertebrate field studies. 
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~.. 2 • 3 • 2 • 3 • 3 Mammals 

Mammal observations were recorded during all phases of the terrestrial 
vertebrate sampling program by CP&L staff beginning in July 1976. The 
recorded observations included direct sightings as well as indirect 
evidence such as tracks, dens, or other signs. Onsite surveys specifically 
designed to inventory and evaluate the mammal species and populations 
inhabiting the Mayo site included a squirrel leafnest survey, a canoe 
float trip on Mayo Creek, and a small mammal trapping program. Through 
these efforts, 20 species of mam111als were identified at the Mayo site 
(Table C-11). Most of the ecologically and commercially or recreationally 
important species of the project area are believed to be included in 
that list. 

Further information concerning the occurrence and importance of mammal 
species within the project area was sought from the literature and 
several state agencies including the North Carolina State Museum of 
Natural History and the North Carolina Wildlife Resources Commission. 
Sources at the Museum of Natural History (letter dated 20 April 1977 
from David S. Lee, Curator of Birds and Mammals, N. C. Museum of Natural 
History, Raleigh, North Carolina}, report that little is known about the 
occurrence of mmmaals in Person County. The museum's Person County 
mammal collection includes specimens of only three species. None of 
these specimens was known to have been collected at the Mayo site. 

In addition to their intrinsic ecological value, species considered to 
be of commercial or recreational value are those categorized by the N.C. 
Wildlife Resources Commission as either furbearing or game animals. 
Species identified at the site that are so designated include the beaver 
(Castor canadensis), raccoon (Procyon lotor), muskrat (Ondatra zibethica}, 
opossum (Didelphis marsupialis), red and gray fox (Vulpes vulpes and 
Urocyon cinereoargenteus), striped skunk (Mephitis mephitis), whitetail 
deer (Odocoileus virginianus), eastern gray squirrel (Sciurus carolinensis), 
eastern cottontail (Sylvilagus floridanus}, and woodchuck (Marmota 
monax). 

Furbearing animals, particularly the beaver, were well distributed 
throughout the Mayo site. During the canoe float trip conducted in 
November 1976 by CP&L, twenty actively maintained beaver dams and two 
beaver lodges were observed in Mayo Creek between the state highways NC 
49 and VA 96. Other observed signs indicated that raccoon and muskrat 
also exist along Mayo Creek. The other furbearers found to inhabit the 
site included opossum, red and gray fox, and striped skunk. One fur­
bearer not identified that may occur along Mayo Creek and its tributaries 
in small numbers is the mink (Mustela vison}. Regardless of the 
population levels or distribution of these furbearers, no fur trapping 
activity at the Mayo site was detected. Examination of the North 
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Carolina Wildlife Resour~es Commission license files indicated that only 
ten 1976-77 trapping licenses were issued by Person County license 
agents. Interviews of several local residents failed to yield any 
knowledge of trapping activity at or near the site. 

Of the game animals inhabiting the Mayo site, the whitetail deer was 
probably the most important in terms of providing a recreational resource. 
Although no organized hunting clubs were known within the project area, 
local landowners pool their efforts to hunt deer in the woodlands 
along Mayo Creek. Field observations have not found deer to be 
particularly numerous, but local residents indicate that the population 
level has been steadily increasing in recent years. The reported deer 
harvest for Person County during the 1976 hunting season was 170 
(memorandum dated 19 April 1977, from Hal S. Atkinson, Jr., Chief, 
Division of Game, N.C. Wildlife Resources Commission, Raleigh, N.C.). 

The most numerous small game mammal inhabiting the project area was 
probably the eastern gray squirrel. Based on the survey results and 
the popularity of squirrel hunting in North Carolina, squirrel hunting 
was probably an important sport among local hunters. 

Other game animals observed at the Mayo site include the eastern 
cottontail and the woodchuck. Neither of these species was found 
or is believed to be particularly numerous or important to hunters 
within the project area, but the eastern cottontail and the woodchuck 
play an important role ecologically. 

To further describe and document the mammal populations of the Mayo 
site, a small mammal trapping study was conducted at four study 
areas representing four dominant vegetative communities within the 
project area. The sample areas located as shown in Figure 2.3-3 
included an upland hardwood community (SA-1), a pine-hardwood community 
(SA-2), a bottom.land hardwood community (SA-3), and an old field 
community (SA-4). 

The live trapping efforts were unsuccessful. Of the six species caught 
in snap traps, only the shorttail shrew (Blarina brevicauda) was 
captured at all four sample areas. The white-footed mouse (Peromyscus 
leucopus) was found at all three wooded sample areas (SA-1, SA-2, 
and SA-3), but not in the old field (SA-4). The meadow vole (Microtus 
pennsylvanicus) and the eastern harvest mouse (Reithrodontomys humulis) 
were identified only at the old field (SA-4). The pine vole (Microtus 
pinetorum) occurred exclusively in the upland hardwood sample area (SA-1). 
The single golden mouse (Peromyscus nuttalli) specimen was collected at 
the bottomland hardwood sample area (SA-3). 
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The upland hardwood community (SA-1) was determined to be the most 
tllverse with 28 indlvi4uals of three species. The bottomland hardwood 
community (SA-3) with 16 specimens representing three species was the 
second most diverse. These were followed by the old field community 
(SA-4) and the pine-hardwood community (SA-2) with 44 and 8 specimens of 
three and two species, respectively. 

2.3.2.4 Dam Sites 

Prior to rediversion, Mayo Creek at the proposed dam site ran essentially 
south to north and had a relatively wide flood plain. The flood plain 
on the west side of the creek was approximately 61 m (200 ft) wide and 
contained a mixture of American beech, red maple, willow oak, sweet gum, 
and sycamore trees. Along the east side of the creek was a 6-15 m (20-
50 ft) wooded fringe containing the same species mentioned above. 
Co111111on understory species in" both wooded areas contained honeysuckle, 
ironwood and briers. Adjacent to this wooded fringe was a 152-244 m 
(500-800 ft) wide cultivated field that is also in the flood plain. The 
field was planted in corn in 1977. This flood plain area was only 
flooded during extremely high flow periods. 

However. since the winter of 1978, all vegetation in the proposed dam 
alignment has been removed. Excavation of the foundations and spillway 
is 80% complete and construction of the dam is continuing except of 
course for the filling of Mayo Creek, which requires a Department of 
the Army permit. 

Crutchfield Branch at the proposed ash pond dam runs south to north. 
The west bank has a 6-12 m (20-40 ft) border of trees containing various 
oaks and a few poplar, beech, and ironwood trees. Adjacent to the 
wooded fringe is a large field that apparently has not been cultivated 
in 2-3 years. 

The terrain rises steeply on the east bank of the creek into a hardwood 
dominated forest containing various oaks, and hickories with an understory 
of dogwood and ironwood. 

There appears to be little if any flood plain at the site based on the 
vegetation along the bank and the 0.6-1.2 m (2-4 ft) high bank adjacent 
to the stream bed. 

2.4 Endangered and Threatened Flora and Fauna 

As authorized by the Endangered Species Act of 1973 (P.L. 93-205; 87 
STAT. 884; 16 U.S.C. Section 1531-1543)~ the official United States 
endangered and threatened species list is administered by the U.S. 
D~partment of Interior (USDI). The most recent complete Federal list, 
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published in the Federal Register (42 FR 135), on 14 July 1977, included 
rnamrnal, bird, reptile, amphibian, fish, snail, insect, and mussel species. 
None of these species was found at the Mayo site by CP&L investigators. 

ilthough the USDI official list contains only four plant species, the 
Smithsonian Institute under the direction of Congress as set forth in 
Section 1541 of the Endangered Species- Act of 1973 has prepared a separate 
list of flora to be considered for endangered or threatened status. 
!hat list was published in the Federal Register {40 FR 127) on 1 July 
1975. No plant species found at the Mayo site by CP&L investigators is 
ou the Smithsonian list. However, one species, Lewis' Heartleaf 
{Hexastylis lewisii) was collected in the early 20th century in Person 
County. The exact location is uncertain. Since the collection, much of 
the county including the Mayo area has been altered by logging making 
the area less desirable for propagation of the species. 

North Carolina does not have an endangered or threatened species law. 
However, in 1977 the N.C. State Museum of Natural History published 
a book entitled Endangered~ Threatened Plants and Animals .ef 
North Carolina. Of the species found at the Mayo site by CP&L, the 
following were included in this publication: 

Plants 

Virginian cowslip (Mertensia virginica) 

Amphibians · 

Four-toed salamander (Hemidactylium scutatum) 

Birds 

Turkey vulture (Cathartes aura) 
Sharp-shinned hawk (Accipi°'terstriatus) 
Red-shouldered hawk (Buteo lineatus) 
Americas kestrel (Falco sparverius) 
Brown creeper (Certhia familiaris) 
Eastern bluebird (Sialia sialis) 
Red-tailed hawk (Buteo jamaicensis) 
Wild turkey (Meleagris gallopavo) 
Great blue heron (Ardea herodias) 
Purple martin (Progne subis) 
Golden-crowned kinglet (Regulus satrapa) 
Loggerhead shrike (Lanius ludovicianus) 
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Status 

Endangered 

Undetermined 

Threatened 
Threatened 
Threatened 
Threatened 
Threatened 
Special concern 
Special concern 
Special concern 
Special concern 
Special concern 
Special concern 
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Birds 

Broad-winged hawk (!\Lt~ platypteru~) 
Amc•rlc·un hltt1un (l}!!_L!!_!!!.UJ! Jen~nt!~) 
Yellow-bellied sapsucker (Sphyrapicus varius) 
Swainson's thrush (Hylocichla ustulata) 

Status 

Undetermined 
Undetermined 
Undetermined 
Undetermined 

The status catagories of these species are defined as follows: 

ENDANGERED: Within the confines of the State; this includes peripheral 
forms which may be quite common elsewhere but whose continued existence 
as part of the North Carolina biota is clearly and imminently at hazard; 
or in danger of extirpation. 

THREATENED: Within North Carolina; forms which are likely to become 
endangered within the foreseeable future if certain conditions are not 
met; forms which exhibit a considerable decrease in numbers deemed beyond 
the limits of normal fluctuation, or documented range contraction, but 
not yet considered endangered. 

SPECIAL CONCERN: Because they exist in small populations (are rare) over 
a relatively broad range; because they are targeted for exploitation which 
could become extensive enough to pose a threat; because certain character­
istics or requirements make them especially vulnerable to specific 
pressures; or for other reasons identifiable by experienced researchers. 

UNDETERMINED: Because of insufficient data for precise assessment. 

The one plant species found at the Mayo site which appears in the State 
publication is the Virginian cowslip or bluebells. That plant is a 
perennial herb of the family Boraginaceae that occurs in alluvial woods 
and bottomlands from New York State to eastern Minnesota, southward to 
Arkansas, Alabama, and South Carolina (Fernald, 1950; Gleason, 1952). 
The . species has been listed as a peripheral endangered species in North 
Carolina. The reason for this listing is that North Carolina is near the 
southeastern edge of its geographical range. Radford et al., (1968) 
reports its North Carolina occurrence in only Rockingham County, but the 
plant has also been reported along the Hyco River several miles northwest 
of the Mayo site (memorandum dated 31 March 1977, from Charles E. Roe, 
North earolina Natural Heritage Program, NCDNER, Raleigh, NC). On the 
Mayo site, the plant was located at SA-3 (Figure 2.3-3) in a bottomland 
hardwood community and near the SR 1512 bridge crossing of Mayo Creek. The 
number of specimens that existed within the Mayo site was not known; 
however, it is expected that the plant was distributed along creek banks 
in moist wooded areas throughout the Hyco River drainage basin. 

The four-toed salamander is the only amphibian species found at the 
Mayo site which is included on the North Carolina lists. Its status 
is undetermined. Conant (1975) reports the range of this salamander 
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from Nova Scotia to Wisconsin and Alabama with disjunct populations 
in many states. Because this·salamander is a secretive animal which 
is not easily collected, it is probable that the species is more common 
and widely distributed than originally thought. The fact that this 
species was not previously reported to occur in Person County more 
likely reflects the scarcity of information concerning the terrestrial 
fauna of that county than the actual scarcity of the animal. Populations 
of the four-toed salamander were discovered in seepage areas on the 
Mayo Creek flood plain at SA-3 (Figure 2.3-3) and near the SR 1512 bridge. 

All 16 bird species listed can be found distributed throughout most of 
North Carolina as well as the eastern United States, and many of them are 
considered locally common in areas of favorable habitat. However, the 
threatened species breeding populations and number of sightings have 
declined in recent years in North Carolina due to various factors including 
hunting, reduction of food supply, accumulation of pesticides, and 
alteration of breeding and overwintering habitat due to logging and 
forest fires. 

2.5 Areas of Historical, Archaeological and Cultural Resources 

In 1728 the area now known as Person County was first explored by a team 
of Virginia surveyors headed by William Byrd. During his explorations 
he discovered the existence of three Indian tribes, the Saponi, Tutelo, 
and Occaneechi, and although no one tribe was identified as having 
permanently inhabited areas of Person County, their movements in and 
through the county were noted. 

The first settlers moved into areas near the Hyco River and established 
small homesteads and farms. Settlement expanded, and in 1791, by an act 
of the North Carolina Legislature, the county was created by carving a 
32 km by 32 km (20 mi by 20 mi) square from the existing Caswell County. 
The area was named after Thomas Person, a leader of states' righters 
during the Revolutionary War period. By the early 1860's, Person County 
had a well established plantation regime, in contrast to the small farm, 
yeoman development which was characteristic of the North Carolina 
piedmont. Following the Civil War, the large estates disappeared resulting 
in the establishment of small farms and an unusually high number of 
tenant farms. 

The county became a pioneer in the tobacco industry, and by 1890, with 
the establishment of a railroad through the county, numerous small 
tobacco factories were established. Until the recent trends of industrial 
and commercial development in the county, the base of Person County's 
economy was agriculturally oriented, with tobacco as the main crop. 
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2.5.J llhtorical Sites 

In a report prepared by the Person County Soil and Water Conservation 
District in 1971, historic sites in the county were described as being 
"scarce" and of "little value.'' The National Register of Hlstoric 
Places identifies only one site in Person County, Waverly Plantation, 
located approximately 17 km (11 mi) west of the Mayo project. The North 
Carolina Department of Cultural Resources was contacted and requested to 
provide a listing of known historical and/or architecturally interesting 
structures in the vicinity of the project site. Of the ten houses 
included on the list, only one house, the Fontaine House, was located on 
property which was required for the construction site (letter dated 
23 March 1977, from Kathleen F. Pepi, N.C. Department of Cultural 
Resources). However, by letter of 29 November 1977 to the Advisory 
Council on Historic Preservation, the State Historic Preservation officer 
suggested that the Fontaine House not be considered for eligibility to 
the National Register. Mr. Larry E. Tise, State Historic Preservation 
Officer stated that CP&L made every reasonable effort to afford 
interested parties the opportunity to save the Fontaine House. As no 
individuals or agencies responded to CP&L's offer, the Fontaine House 
was destroyed to facilitate CP&L's construction plans. 

During the location process for a proposed transmission line conducted 
in February and March of 1978, CP&L became aware of the location of 
the John Rogers House, located on SR 1326, approximately five miles 
from the proposed plant site. This house is currently on the study 
list for inclusion in the National Register of Historic Sites. 

The Research Laboratories of Anthropology of the University of North 
Carolina, Chapel Hill, (Ward and Trinkley, performed an archaeological 
(historic and prehistoric) survey of the Mayo project site. Six historic 
sites were identified, including a mill site which lies within the 
proposed reservoir area. According to the report, except for the mill 
site, the six historic sites either lie outside the impact zones, or 
have little his torical significance. "Although mitigation is not 
recommended in the case of the old mill, additional historical research 
should be undertaken in order to ascertain its role in the development 
and history of the Mayo Creek communities." 

2.5.2 Archaeological Sites 

The Researcl. Laboratories of Anthropology identified twelve archaeological 
sites in the project area. According to the report Qone of the sites 
appeared to be of significanc~ for further study. 

2 31 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 117 of 565



In addition to these sit~s, three old cemeteries in the project area 
were mentioned in letters received from local residents. These cemeteries 
were investigated on 7 March 1978 by the Research Laboratories of 
Anthropology of the University of North Carolina (Coe, 1978). 'lwo of 
the cemeteries were small family type plots containing 5-7 graves each. 
According to Coe, 1978, these sites"••• follow the pattern of burials 
observed in other contexts that have been identified as the graves of 
slaves, or freed blacks, before and after the Civil War." These two 
sites are within the proposed reservoir boundary. The third cemetery 
contains over seventy graves and the pattern of burial is similar to the 
other two cemeteries. Also this third cemetery is located on what was 
the Crutchfield Plantation. However, this cemetery is located north of 
the proposed ash pond and is not in CP&L's proposed area of acquisition. 

Ou 18 May 1978 at the request of a local resident, the Research 
Laboratories of Anthropology of UNC investigated another small cemetery 
in the project area. Most of these graves were marked with field stones 
but no inscription or other identification were observed. It appears 
that this cemetery is similar in kind and age to those described above. 

2.5.3 Aesthetics: 

The Mayo site lies in the piedmont province of North Carolina, a plain 
which is characterized by low, rounded hills with gentle to moderate 
slopes. Streams dissect the entire province and have lowered their 
valleys more than 30 m (100 ft) below their uplands. 

Prior to alteration, approximately 73% of the site was forested with 
various hardwood species occurring in pure stands and in varying mixtures 
with pines. The hardwood forests ranged from the moist bottomland 
stands to the dry upland ridge sites. An additional 5% of the site area 
was pure pine forest. The remaining 22% of land in the project area was 
open. Some fields were under cultivation for corn, tobacco and other 
crops while many were abandoned and in various stages of succession. 

While the rural, hilly nature of the area was aesthetically pleasing, 
there were no unique or particularly scenic areas within the project 
boundary. Additionally, none of the streams in the Mayo site area are 
candidates for the State's proposed Natural and Scenic Rivers System 
(letter dated 22 September 1976, from Steven E. Reed, N.C. Department 
of Natural and Economic Resources). 

2.6 Socioeconomic Considerations 

2.6.1 Population 

The land within the 80 km (50 mi) radius of the proposed Mayo site 
includes sections of 13 North Carolina and 12 Virginia counties which 
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have population characterized by rural distribution. Exceptions to this 
are in approximately 20 urban areas, where concentrations of population 
occur. 

'l'hl• Muyu ulll' 1H Lunllcd ln llollowny Township, Person County, North Carolina 
(Figure 2.6-1). The 1970 population of Person County was 25,914. In 1975 
the estimated county population was 26,800. Population trends in Person 
County have shown population increases between 1920 and 1940, and population 
decreases in two of the last three decades (Table 2.6-1). The most 
important trend in recent years has been the shifts of population within 
the county, with every county township with the exception of Roxboro 
Township (which includes the City of Roxboro), showing population losses. 

The 1970 population of Holloway Township was 1,480. For every decennial 
census period betveen 1920 and 1970, the township has been characterized 
by population decreases with the exception of the period 1930 to 1940 
when a gain was noted. During the most recent decennial period, a 6.6% 
population decrease was noted. 

2.6.1.1 Population Characteristics 

Person County population density is estimated to average 
per square kilometer (64.6 inhabitants per square mile). 
79.3% of the population is considered to be rural, while 
or approximately 20.7% of the population, is urban. 

25.0 inhabitants 
Approximately 

only one-fifth, 

Approximately 30% of Person County residents 25 years old and over have 
completed high school. The statewide average is 39%. The median number 
of school years completed by the Person County population is 9.4 years as 
compared to the North Carolina average of 10.6 years. (U.S. Bureau of 
Census, 1973). 

2.6.1.2 Population Centers 

Within the 80 km (50 mi) radius of the Mayo project major urban population 
centers occur in the cities of Raleigh (123,793, 80 km [50 mi] SSE), 
Durham (95,438, 56 km [35 mi] S), Danville (46,391, 45 km [28 mi] W), 
Burlington (35,930, 66 km {41 mi] SW), and Chapel Hill (25,537, 68 km 
[42 mi] SSW). Centers of moderate population occur in Eden {15,831, 71 
km [44 mi] W), Reidsville (13,636, 72 km [45 mi] SSW), and Henderson 
(13,896, 45 km [28 mi] ESE). 

Roxboro is the only incorporated city within Person County and is the 
only urban area within 16 km (10 mi) of the Mayo project. The 1970 
population for Roxboro was 5,370, and the estimated 1975 population is 
7,600. Between 1910 and 1970 the city has experienced a steady increase 

... 
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in population (due in part to annexation), with the exception of the 
1940-1950 decade. 

2.6.1.3 Population Projections 

The North Carolina Office of State Planning (1972 and 1976) and the 
Virginia Division of State Planning and Community Affairs (1975) have 
projected populations for counties within the 80 km (50 mi) radial area 
of the plant site to the year 2000. Both sets of projections are based 
on the U.S. Office of Business Economics and Bureau of Economic Analysis 
(OBERS) projections of multi-county economic areas. Between 1970 and 
1980, the projections generally reflect moderate population increases in 
the North Carolina counties characterized by rural population distribution 
and significant population increases in counties with substantial 
portions of population concentrated in large urban areas. Projections 
for the same period for Virginia counties reflect slight population 
increases for eight of the twelve counties included in the 80 km (50 mi) 
radial area, with decreases in the remaining four counties. For both 
the Virginia and North Carolina areas for the decennial periods to 1990 
and to 2000, population increases have been projected, with greatest 
growth in counties with large urban areas. 

The revised 1976 OBERS projections for Person County show population 
increases between 1970 and 1980 (Table 2.6-2). Greatest growth should 
occur in Roxboro Township (Table 2.6-1). 

2.6.2 Economic Resources 

2.6.2.1 Local Government and Revenue Source 

Person County is divided into nine townships: Allensville, Bushy Fork, 
Cunningham, Flat River, Holloway, Mount Tirzah, Olive Hill, Roxboro, and 
Woodsdale (Figure 2.6-1). The county seat, Roxboro, is located in Roxboro 
Township. 

Both the City of Roxboro and Person County utilize the Counc.il-Commi.ssioner­
Manger form of government. In each case the manager is the appointed 
administrative head of government while other officials are elected to 
their respective positions. 

Total assessed valuation of taxable property in Person County for 1975 
was $447 1 885 ,376 with CP&L property constitut.ing approximately 55% of 
the base. (Reevaluation of real and personal property for fiscal year 
1976-1977 reduced the CP&L contribution to the tax base to approximately 
44%). The tax rate per $100 assessed value was $0.75, while bonded 
indebtedness totaled $4,210,000. Additional tax data are indicated in 
Table 2. 6-3. ... 
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--.., 1:1•1,,1. 11rnJJt.ff Ly J II l't.·rHon CounLy ( ur tux year 1976 represented 44% o[ the 
county tax base, and CP&L provided 44% of Person County's 1976 property 
tax revenue. The original cost of CP&L property in Person County for 
tax year 1976 was $304,599,762. Assessed valuation, based on a 
percentage original cost, was $256,165,709. Assessed valuation was 
subject to a tax rate of $.SO per $100 of assessed valuation, and CP&L 
paid Person County $1,280,829 in property tax in 1976. 

2.6.2.2 Employment and Labor Force 

In 1975, the Person County average annual civilian labor force numbered 
13,210. Since 1967, yearly increases have been noted with government 
services and trade showing the most consistent growth rates in the past 
six years. 

Approximately 29% of the 1975 labor force was working in non-manufacturing 
categories such as government, trade and service. An almost equal 
percentage was employed in manufacturing, while approximately 9% was 
involved 1n agricultural employment (Table 2.6-4). 

Compared to the rest of the State, Person County has a high rate of 
unemployment. The average annual rate in l!HS was 15.6%. Preliminary 
data for 1976 indicates a reduction in the unemployment rate to 8.1%. 

The overall per capita income for Persou County in 1974 was $4108, and 
was 11% below that of the State. The preliminary 1976 data also 
indicates that the average weekly wages paid insured workers in 
Person County was $153.07 or 7% below the $164.32 weekly average paid 
North Carolina workers. 

2.6.2.3 Commercial, Industrial, and Agricultural Development 

The City of Roxboro is the center for the majority of commercial and 
industrial development in Person County. Generally, commercial and 
industrial establishments are located along major roadways, in 
established shopping centers, or in the Roxboro central business 
district. Smaller businesses are scattered throughout the county. 

The 1974 annual payroll of industrial establishments in Person County 
totaled $44,402,000. By number, there are more retail trade establish­
ments in Person County than any other type of commercial and industrial 
development activity, Retail trade includes food stores, automotive 
dealers and service stations, restaurants, and clothing stores. However, 
the largest type of coDDercial and industrial activity is manufacturing. 
with the manufacturing of textiles the major industry in the county and 
providing for a large percentage of the county's employment. Other 
important manufacturing activities include the production of motor 
vehicle parts and accessorie~, and the fabrication of metal products. 
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Approximately 31% of the. land in Person County is developed for 
agricultural activities. Cropland totals 22,459 ha (55,498 ac) compared 
to 6,277 ha (15,510 ac) in pasture. Corn leads all crops in acreage and 
is followed by tobacco, wheat for grain, and hay. Total cash receipts 
in 1974 were estimated to be $21,958,000. Tobacco revenue constituted 
over 72% of the total cash value of crops grown in Person County and 
would be considered the single most important crop. (Federal-State 
Crop and Livestock Reporting Service, 1976.) 

2.6.2.4 Trade 

Retail sales in Person County for the 1973-1974 fiscal year totaled 
$64,085,879. Food, general merchandise, and automotive sales led in 
total cash receipts, accounting for 64% of all retail sales. 
(N.C. Office of State Budget and Management, 1975). 

2.6.2.5 Forest Resources 

Forests, which comprise about 63% of Person County, produced a forest 
products income for the county of over $1 million in 1973. 

Approximately 78% of the land in the Mayo site area is woodland. Most 
of these areas have been cut over within the past 40 to 50 years with 
a significant portion having been cut over within the past 10 to 15 
years. In addition, most of the land within CP&L ownership has been cut 
within the last few months. Most of the timber and pulpwood cutting is 
done by local wood using companies. Usually the land is completely cut 
over and left to re-seed itself, without formal forest management. This 
practice has resulted in poor quality and quantity of forest products 
throughout Person County and especially in the site area. Normally, a 
landowner sells his timber and pulpwood at a time when he needs the 
money or prior to selling his land, rather than managing his holding in 
accordance with a sustained yield timber management plan. 

2.6.3 Mayo Creek Project Area Socioeconomics 

A total of 23 families (approximately 83 individuals) resided within the 
project site. However, because of recent land acquisition by CP&L no 
families remain in the project area. The majority of the twenty-three 
families that have relocated moved either to areas in the relative 
proximity of the plant site or the Roxboro area. 

The project site contains approximately 700 acres total of cropland, and 
pastureland which will be taken out of production. 

2-36 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 122 of 565



In 1977 the approximate percentages of crops planted at the site included 
corn - 64%, tobacco - 23%, wheat - 8%, and milo - 5%. The estimated 
value for the cropland and pastureland is $400,000. 

It was estimated by CP&L that the value of all timber products located 
within the site boundaries was between $150,000 and $200,000. 

According to the District Conservationist, SCS for Person County and the 
Halifax County, Virginia, Agricultural Extension Agency, Mayo Creek is 
not used for irrigation or livestock watering. However, at least one 
of the tributaries, Crutchfield Branch, is used for livestock watering as 
indicated in a letter from Mr. John H. Merritt (Appendix D). 

2.6.4 Public Services 

2.6.4.1 Public Utilities 

CP&L provides electrical service in Person County. Approximately 8,000 
residential and commercial customers are served. The major percentage 
of the county's electricity is generated by the CP&.L Roxboro Steam 
Electric Plant, located northwest of Roxboro on Hyco Reservoir. 
Capacicy of the plant is rated at 1,720 MW. Plans include the addition 
of a fourth unit in 1980, capable of producing 720 MW. 

Public Service Company of North Carolina, Inc., provides Person County 
with natural gas, while bulk gas is purchased from Transcontinental 
Gas Pipeline Corporation. Recent energy shortages have drastically 
reduced the availability of gas as an industrial ~nergy source and have 
resulted in reduced supply for the county. 

The only existing water and sewer systems in the county are located in 
the City of Roxboro. Roxboro does not supply water or sewer service to 
any new, large water users. 

2.6.4.2 Community Services 

Person County operates a consolidated public school system with eight 
elementary schools, two junior high schools, and one senior high school. 
Approximately 6,600 students are enrolled. 

The North Carolina Department of Community Colleges operates the Piedmont 
Technical Institute (PTI) in Person County. PTI, currently scattered 
in several buildings throughout the county, plans to begin c~nstruction 
of a consolidated campus on a 4o+- ha (loo+ ac) site near Roxboro, 

.. 
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Law enforcement is handled by two organizations in Person County, the 
Roxboro Police Department and the Person County Sheriff's Department. 
Both agencies operate from Roxboro with the Roxboro Police Department 
providing protection within the corporate limits of Roxboro and the 
Sh~riff's Department serving the remainder of the county. 

There are two fire departments in the county. The Roxboro unit is 
supported in part by the county and provides countywide service. The 
second unit, the Hurdle Mills Volunteer Fire Department, provides 
protection to the Hurdle Mills Community. 

There are 23 physicians, dentists and other practitioners in Person 
County or 8.6 medical professionals per 10,000 population. This compares 
favorably to the national figure of 7 per 10,000 population for similar areas. 
The principal hospital facility for the county is Person County Memorial 
Hospital. The 86 bed facility was built in 1950 and is located in Roxboro. 

2.7 Land Use 

2.7.1 Present and Projected Land Use 

The majority of land in Person County consists of forests (63%). Other 
major categories of land use include cropland and pastures (31%) and 
urban and built up (3%). 

Patterns of land use in Person County show concentration of development 
in and around Roxboro, with other small communities scattered throughout 
the county. Residential development bas been noted principally in areas 
surrounding Roxboro, and along roadway networks, especially southwest, 
west, and east, and northeast of Roxboro. A lesser amount of development 
has been noted in the northwest and southwest quadrants of the county. 

In the Mayo site area, approximately 78% of the area is forest, while 22% 
of the land is open. Residential development has occurred along roadways, 
but is generally sparse due to the rural nature of the area. 

The Sketch Land Development Plan (Berndt, 1975) for Person County cites 
several major objectives for the county: 

a. Encourage new growth in and around Roxboro, so as to promote contiguous 
development. 

b. Control development along highway corridors to enhance entranceways 
to the city, and to preserve traffic carrying capacity. 

c. Encourage wise use of land around Hyco Lake to preserve recreational 
quality of this facility. 

.. 
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d. Encourage new·development only in locations where it can be 
adequately served by public facilities. New residential development 
should be directed west of and contiguous tQ existing residential growth 
in Roxboro. 

e. Preserve prime agricultural land to the extent possible, recognizing 
the fact that prime agricultural land is also most suitable for urban 
development. 

£. Maintain the small rural character of existing crossroads communities. 

g. Discourage urban expansion in unsewered areas where soils are 
unsuitable for development with septic tanks. 

h. Protect prime industrial sites from encroachment by incompatible 
uses and from conversion to other uses. 

i. Exercise extra care in development in Neuse and Tar drainage basins 
due to water quality requirements. 

j. Cooperate with city in controlling development outside city limits. 

k. Discourage outlying shopping centers to help preserve the Roxboro 
central business district. 

l. Integrate county highway planning with city thoroughfare plan. 
Promote by-pass east of Roxboro. 

m. Promote a general aviation facility for Person County. 

It is the hope of the county that develop~nt will be guided by official 
policy in order to assure compatible land use. In order to accomplish 
this goal, a countywide zoning ordinance has been prepared for the 
county based on the Sketch Land Development Plan. However, the zoning 
ordinance was not adopted, thus, no county zon:µig restrictions exist in 
the site area other than those affecting the use and installation of 
septic facilities. 

2.7.2 Recreation Resources 

Hyco Reservoir is the principal recreational resource in Person County. 
The 1,518 ha (3,750 ac) impoundment was construeted in the early 1960's 
by CP&L as a cooling reservoir for the Roxboro S.team Electric Plane. 
Its location is 16 km (10 mi) west of Roxboro. : The Person-Caswell Lake 
Authority controls a public park on the reservoir and provides a variety 
of facilities for recreational activities which include picnicking, 
camping, boating, and fishidg. 
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Present recreational use of the Mayo site is limited. No public 
recreational areas are known to exist on the site. Fishing pressure 
on the creek and its tributaries is light, and although deer, squirrel, 
and quail hunting are relatively popular among local residents and land 
owners, organized hunting in the area by hunting clubs bas not been noted. 

2.7.3 Transportation 

2.7.3.l Highways 

Throughout Person County, there are over 1,062 km (660 mi) of roads. 
Approximately 15% of these roads are classified as primary roads, while 
other roads are considered secondary. 

Roxboro is the center of a highway network with all major roads (U.S. 501, 
U.S. 158, N.C. 49, N.C. 57, and N.C. 157) passing through its center. 
Highest traffic volumes within the county are noted in the city. Outside 
of the city limits, U.S. 501 south has the highest average daily volume. 

2.7.3.2 Aviation 

Person County has no general aviation facility. The closest facility is 
near Oxford, in Granville County. The nearest scheduled air carrier 
facility is in Danville, Vir&inia. However, the Raleigh-Durham Airport 
provides a more complete commercial schedule and is more frequently 
utilized by Person County residents. 

2.7.3.3 Rail Service 

Rail service for 
Railway Company. 
City of Roxboro. 
Electric Plant. 

Person County is provided by the Norfolk and Western 
One single track runs parallel to U.S. 501 through the 
A spur from this line serves the CP&L Roxboro Steam 

2.8 Transmission Corridors 

The transmission corridors for the Mayo Electric Generating Plant 
traverse a variety of terrain and vegetation communities common to the 
piedmont physiographic region of North Carolina. Wildlife species 
within the transmission corridors include small game animals such as 
cottontail rabbits and gray squirrels; game birds such as bobwhite, 
woodcock, and mourning dove; waterfowl such as ducks; furbearers such as 
mink, muskrat, fox, and raccoon; and two big game species, whitetail 
deer and turkey. Within the areas traversed by the transmission corridors, 
the existing bottomland hardwoods and adjacent uplands consisting of 
hardwoods, mixed pine-hardwoods, and field and agricultural lands provide 
a diversity of habitat types that are productive to wildlife • 

... 
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- , 2~8.1 Mayo-Wake 

Specifically, the proposed 113 km (70 mi) route of the Mayo-Wake 500 kV 
line will cross the following major and minor streams and rivers: 

Mayo Creek 
Mill Creek 
Dickens Creek 
Neuse River (2) 
Lick Creek 
Laurel Creek 
Water Fork Creek 

2.8.2 Mayo-Roxboro 

Horse Creek 
Richland Creek 
Smiths Creek 
Tom Creek 
Powell Creek 
Hodges Creek 
Marks Creek 

Specifically, the proposed 14.7 tan (9.1 mi.le) route of the Mayo-Roxboro 
500 KV Line will cross the foll.owing m.a:Jor streams: 

Castle Creek 
Marlowe Creek 
Storys Creek 
Gbents Creek 

This proposed iine will also pass within 721 feet of the John Rogers 
House. The John Rogers Bouse ia a Federal Period, two-story farmhouse 
with sealed weather boards, a modillion cornice, and exterior fieldstone 
and bi:ick end chimneys. Thia house is on a study list for potential 
nomination to the National B.egiater of Historic Places. 

2.8.3 Mayo Tap 

The proposed S km (3 mi) Mayo 230 kV tap line crosses no major stteams 
or rivers. 

2.9 Road Relocations 

None of the road relocaticma indicated in Figure 1.6-3 involve the crossing 
of unique habitat (SR 1501 may be an exception since the alignment has not 
been delineated). However. one of the road relocations, NC 49, would 
involve filling of significant areas of wetlands. 

The area to be utilized for the relocation of NC 49 crosses 200-300 
feet of bottom.land alQn& Mayo Creek ~hicb supports vegetation typical 
of moist soils. The predominate tree species in the area include 
sycamore (Platanus occidentalis), red maple(!£!!. rubrum), sweetgum 
(Liguidamar styraciflua), and yellow poplar (Liriodendron tulipifera). 
Understory and ground cover species consist primarily of smilax (Smilax 
sp.), honeysuckle {Lonicera japonica), and wild onion (Allium sp.). 
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Table 2.2-1 1 
Streamflow Data, Maro qreek Near .Woodsdale, N. C. 
(02077660) 

1975 1976 
1/sec (cfs) 1/sec (cfa) 

Jan. 2430 (85.8) 

Feb. 1408 (49. 7) 

Mar. 1005 (35.5) 

Apr. 748 (26.4) 

May 343 (12.1) 

June 320 (11.3) 

July 4616 (163) 94 (3.32) 

Aug. 1314 (46.4) 5.9 (.21) 

Sept. 1773 (62. 6) 27.2 (.96) 

Oct. 439 (15~5) 841 (29.7) 

Nov. 827 (29. 2) . 306 (10.8) 

Dec. 1272 (44.9) · 753 (26.6) 

Average 690 (24.4>2 

NOTES: 

(1) Drainage Area• 135 1cm2 (52 m12) 

(2) This is not the predicted annual average flow of Mayo 
Creek. This value is the average flow calculated 
from the only gauge data actually recorded on Mayo Creek. 
1975 and 1976 were years of abnormally low rainfall. 
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Table 2.2-2 Historic Earthquakes in the Southeast United States 

Epicenter Distance Reported Estimated Seismo-Tec.tonic 
From Site in Epicentral Mayo Site Province 

Epicenter ., Date Kilometers Intensity M.M.1 Intensity M.M. 1 of Epicenter 

New Madrid, 12/1811 880 XII V-VI Upper Mississippi 
Mo. 1/1812 Embayment 

Arvonia, Va. Dec. 22. 1875 120 VII V Piedmont 

Charleston, Aug. 31, 1886 400 IX V Atlantic Coastal 
s.c. Plain (Charleston 

N 
Vicinity) 

I 
~ Giles Co., Va. May 31, 1897 184 VII-VIII V-VI Valley & Ridge w 

l 
~~I - Modified Mercalli scale - ranges from a minimum of I to a maximum of XII 
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Table 2.2~3 Climatological· Data jor Closest First-Order Weather 
Stations to the Mayo Creek Site 

Temperature, °C (°F) 
Annual Mean 
Annual Maximum 
Annual Minimum 
Record Highest 
Record Lowest 
Heating Degree Days 
Cooling Degree Days 

Relative Humidity, 
% Annual Average at: 

0100 EST 
0700 EST 
1300 EST 
1900 EST 

Precepitation cm (inches) 

Wind 
Annual Average Speed, Meter/Second (MPH) 
Prevailing Direction 
Fastest Mile 

Speed, Meter/Second (MPH) 
Direction 

Mean Annual Number of Days 
Precipitation 0.03 cm (.01 inch) 
Snow, Sleet, Hail _2.54 cm (1 inch) 
Thunderstorms 
Heavy Fog 

(1/4 mile or less visibility) 
Maximum Temperature 32. 2°C (90°F) 
Minimum Temperature 0.0°C (32°F) 

1 Average based on 1940 - 1970 data 

.. 
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Raleigh-Durham Airport (1) 

15.1 
21.3 
8.8 

40.6 
-17.8 

1952.2 
774.4 

80 
84 
54 
66 

(59. 2) 
(70.3) 
(47.4) 
(105) 
(0) 

112 (44) 

3. S (78) 
SW 

32.6 (73) 
WNW 

112 
2 

36 
25 
18 
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Table 2.2-4 Stability ~lass Distribution 1 

Ralei&h-Durham Airport - 1955-1964 

Paaquill 
2 

Frequency (Percent} 
Stability Class Annual Winter ·Spring Summer Fall 

1 1.2 o.o 1.0 2.9 1.0 

2 5.5 1.7 5.7 11.0 5.2 

3 12.e 8.1 13.2 17.5 12.1 

4 44.5 53.2 49.3 53.S 42.1 

s 13.8 15.5 13.7 12.2 13.7 

6-7 21.9 21.3 17.1 22.8 26.3 

1 ham: "Wind Distribution by Paaquill Stability Classes, STAll Program, 
Raleigh, North Carolina, 1955-1964," National Weather Records Center, 
Asheville, North Carolina. 

2 Pasquill stability classes are defined as Category 1, extremely unstable, 
through Category 7, extremely stable • 

.. 
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Table 2~2-5 Mayo Creek Hean Water Chemistry Values 

DATA AVERAGE FOR YEARS l973-l9ll LOCATJDN 
ALL VALUES IN PPM UNLESS NOTED 

Sl556 NC49 S1501 YA96 HILCR NHYCO SH'tCO 
PARAMETER HYl HVZ HY3 HY4 HY5 MY6 HYl 

AHHOl'UA C AS NI 
HEAN 0.022 O.UZ6 o.ou 0.042 O.O'tl o.01t2 0.036 
N ,, lb lb 16 4 1't 14 
STDERR 0.009 o.ooe o.ou 0.012 o.oze 0.011 0.011 
HIN 0.010 o.ous o.oos o.oos 0.010 0.005 0.005 
HA.X 0.050 0.120 0.300 O.J70 o.uo 0.250 0.2!,0 

CHEMICAL OXYGEN DEHANU 
HUN U.650 Zl.859 20-488 is.124 8.b50 21.400 2z.y33 
N " 11 ll 11 4 u 15 
SlDERR 5-410 e.ec.o 3.853 2.n2 Z.867 5.867 3.894 

• HIN J.~o 3.600 4.000 3.600 l.bOO 't.000 4.D00 
HU 21.000 1c.2.ooo 55.000 'tl.000 15.000 91.000 48.000 

CHLORIDE 
HEAN 3o6l5 3ob88 3.676 3.816 3.400 s.020 4.320 
N 4 ll ll n 4 15 u 
STDERR 0.320 0.215 0.212 0.2Sb o.zo1t 0.305 0.291t 

N HIN z.eoo 1.500 2.200 2.200 3.000 3.300 2.100 
I HU 4.200 60000 4.900 c..100 3.800 6.700 b.OOU .i:-- .I 

a- DISSOLVED ALUMINUM 
MEAN 0.031 O.Olb 0.016 o.ou 0.01c, 
N 0 " " " 0 4 4 
STDERR 0.026 0.011 0.011 o.ou o.ou 
HIN o.oos 0.005 0.005 0.005 0.005 
MAX o.uo 0.050 0.050 o.oso 0.050 

DISSOLVED COPPER 
HUN 0.0l5 0.025 0.025 0.025 0.025 
N 0 b 6 6 0 C> 6 
STDERR 0.000 0.000 0.000 0.000 0.000 
HIN 0.025 0.025 0.025 ' 0.025 0.025 
HAX 0.025 o.ozs 0.025 o.ozs 0.025 

DISSOLVED NICKEL 
MEAN 0.033 0.033 0.033 0.033 0.033 
N 0 b 6 6 0 b 6 
ST0ERR 0.005 0.005 0.005 0.005 o.oos 
HIN 0.025 0.025 o.ozs 0.02s 0.025 
MAX -0.050 o.oso o.o.so o.oso 0.050 

DISSOLVED SILltA IAS SI02J 
HEAN 9.850 9.JOl 8.547 9.441 10.500 9o8'i3 11.093 
N " 17 17 17 " 15 15 
STDERR 1.220 lo39b 1-155 1.382 l.658 1.831 2.011 
HIN • bo400 1 • .300 0.100 1.000 b.000 1.200 1.300 
HAX 12..000 u.ooo 1s.ooo u.ooo u.ooo 19.000 21.000 
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Table 2.2-5 (continued) 

DATA AVERAGE FOR YEARS 1973-1•77 LUtATION 
ALL VALUES IN PPM UNLESS NOTED 

S1556 N(.49 S1501 VA96 HILCR NHYtO SHYCO 
PARMETER HYl MYZ HYJ Mn HY5 HY6 ftYl 

DISSOLVED UNt 
HEAN o.ozs 0.025 o.ozs 0.025 o.oz5 
N 0 6 6 6 0 6 • $TOUR 0.000 0.000 0.000 0.000 0.000 

"HIN 0.02s o.o.t5 0.025 o.o,5 0.025 
HAJC o.ozs O.OZ!i 0.025 0.02s 0.025 

FIELD DISSOLVED OXYGEN 
HEAN 9.!::00 9.236 9.510 8.191 l0.4bl 9.250 9.781 
N 3 11 10 11 3 8 II 
STDERR 2.2,1 o.56D o.t»ZO 0.1159 1.686 o.746 o.591 

' 
HJN s.100 5.000 5.JOO 1.1aoo 7.100 5.lt0O 6.200 
HAll U.600 u .. r,00 n.eoo n.100 12.300 ll.300 u.soo 

FIELD PH 
NUN 6.161 6.921 1.021 fl.945 6.867 1.150 1.u,2 
N 3 II II 11 3 II I • SIUUR 0.033 0.0,1 0.10s O.lOb 0.033 o.oez 0.082 . 

N' 
l-! "IN 6.100 f>.600 6.500 6.500 b.800 ba900 ti.BOO 
...... . MAX 6.1100 1.soo 1.500 1.500 6.900 1.500 l.500 

HARDNESS IAS CAt031 
HEAN u.ooo u.3110 21-393 Z2.14l 9.000 U.l51t 31t.4U 
N 4 15 15 15 4 u u 
STDERR 4.690 1.130 1.126 1.924 2.799 2.5119 l.639 
NIN 1.000 4.100 l.900 10.000 1.000 20.000 26.000 
MAX 21.000 ZbeOOO n.ooo 45.000 14.000 52.000 46.000 

KJlLDAHL NllROGEN IAS Nt 
HEAN 0.141 o.2z4 0.26'1 0.231 0.241 0.212 o.zu 
N 4 u, 16 16 4 13 14 
$TDERR o.ozz 0.045 0.01!; 0.030 0.059 0.043 0.042 
NIN o.uo 0.040 0.050 0.050 o.no 0.050 0.040 
MAX 0.210 o.aoo 1.290 0.41,0 O.ltOO 0.550 o.sso 

LAI PH 
HEAN 6.200 6.947 6.906 6.906 6.115 7.280 1.3:,3 
N " 11 17 l7 4 15 15 
STOERR 0.308 o.uei o.us 0.141 0.211 0.111 0.103 
HIN 5.!!100 s.,oo 5.600 5.100 5.bOO b.400 6.300 
MAX 1.000 1.suo l.600 7.600 ba600 1.800 J.800 

NITRATE US Nt 
MEAN o.063 o.21to 0.209 0.2!11 o.uzs 0.251 U.289 
N l lb lb lb 3 '" u 
STDERR o.038 O.O't8 0.039 o.os4 0.000 O.Olo8 o.u!l5 

"'" o.uzs 0.005 0.005 0.010 0.025 Q.005 0.005 
MAX o.i..o o.se.u 0.4~0 o.e.10 0.025 o.s10 O.b90 
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Table 2.2-5 (continued) 

DATA AVERAGE FOR YEARS 1973-1917 LOCATION 
ALL VALUES IN PPN UNL~SS NOTED 

S1556 Ntlt9 S1501 VA96 HILCR NHYCO SHYCO 
PARAH£1ER HYl NYZ HV3 MY4 NY5 HV6 HYl 

SPECIFIC CONDUCTANCE us HI CROffltOS/CH I 
MEAN 14.500 90.500 96.500 na.soo 11.,00 
N z 2 2 2 2 0 0 
STDERR o.,oo z.,oo ,.,oo 16.500 o.,oo 
HIN 74.000 88.000 91.000 102.000 7).000 
HAil 15.000 93.000 IOZ.000 135.000 12.000 

SULFATE 
H::AN U.4!110 1.111 6.616 6.4b5 6.925 12.,u 9.060 
N 4 17 17 17 4 15 15 
STDERR 1.615 l.890 1.738 1.ou 3.548 3.31.6 0.858 
HIN o.5oo 0.500 o.,oo 1.100 0.500 3.000 3.000 
HAX 33.000 35.000 33.000 l'i.000 17.000 56.000 16.000 

TOTAL ALKALINITY IAS CACD3J 
HEU• 19.000 zz.au 23.91Z 25. 735 16.250 36.133 37.600 
N 4 n n 11 It 15 15 
STDERR Z.483 J.455 1.658 2.535 1.9Jl 4.189 4.a'u 

N HIN u.ooo 15.000 15.000 14.000 12.000 14.000 14.000 
I MAX 2•1t.000 35.000 36.500 54.000 20.000 66.000 69.000 ~ 

CD TDiAL ALUHIMJH 
MEAN 0.315 0.447 0.41~ 0.411, o.450 0.11a o.,n 
N 4 17 ll n 4 15 15 
STDERR 0.025 0.010 0.063 o.ou o.oz9 0.2n 0.183 
MIN 0.300 0.025 0.100 0.050 0.400 0.025 0.050 
HAJl 0.400 1.220 1.110 l.340 o.soo 4.220 2.410 

TOTAL CALCIUH 
MEAN 3.907 5.069 lt.934 5.212 l.36 l 8.257 10.66l 
N 4 17 17 17 .. 15 15 
STDERR o.361 0.292 0.2B2 0.389 o.z2a 0.762 2.132 
HIN 2.850 2.210 2.uo 2.6,.0 3.010 3.280 4.270 
HAX 4.430 6.480 f».230 9.570 4.030 12.100 48.000 

TOTAL CHRDHIU" 
HEAN o.on 0.011 0.011 0.011 o.on 
N 0 3 J 3 0 3 3 
STDERR 0.001 0.001 0.001 0.001 O.OOl 
HIN 0.002 0.002 0.002 0.002 0.002 
MAX 0.025 0.025 0.025 0.02s 0.025 

TOTAL COPPER 
HEAtl 0.025 0.029 0.030 0.033 o.ozs 0.021 0.029 
H " 17 17 ll 4 15 15 
STDERR 0.000 0.002 0.003 o.oos 0.000 0.002 0.003 
HIN o.ozs o.02~ o.ozs 0.025 0.025 0.025 0.025 
MAX 0.025 0.050 0.010 0.100 o.ozs 0.050 0.060 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 134 of 565



j 

I -

Table 2.2-5 (continued) 

DATA AVERAGE FOR YEARS 19ll-19l7 LOCATION 
ALL VALUES IN PPM U-.LESS NOTED 

S1556 NU9 SUOI VH6 HU.CR NHYCO SHYCO 
PAllAHETER HYl HY2 H'l'3 HYlt HY5 H\'b H'tl 

TOTAL DISSOLVED ORlHOPHOSPHATE IAS pt 
MEAN 0.001 0.001 0.001 o.ooe o.ooa 
N 0 ll u 11 0 ll II 
SlDERR 0.001 0.001 0.001 0.001 0.001 
tilt• ·o.oos o.oos 0.005 0.005 0.005 
H4X 0.010 0.010 0.010 0.010 0.010 

TOTAL DISSOLVED PHOSPHAJE IAS Pl 
HEAN 0.014 o.ou o.ou 0.014 o.oll 
N 0 ll ll 1l 0 11 11 
STIJEllR 0.1>02 O.OOJ o.ooJ 0.002 0.003 

" HIN 0.010 0.010 0.005 0.010 0.005 
MAX 0.010 0.040 0.030 0.030 0.030 ;A, 

lOTAL DISSOLVED SOLIDS 
MUN 158.000 121.188 133.IU l't3.l50 150.2,0 149.000 l5Z.Zl4 
N 4 lo 16 16 4 14 14 

N STDERR 14.731 14.002 llt.099 13.436 19. 189 17.457 U.542 

' HIN 121.000 16.000 10.000 13.000 au.ooo 59.000 1•1.000 ~ 
\0 HU 191.000 264.000 232.000 219.000 201.000 320.000 lZb.D00 

TOTAL DISSOLVED SOLIDS l<0.45 MICRONI 
MEAN l5Z.66l 1411.333 152.6c.l 151.000 129.333 uo.ooo ua.ooo 
N 3 3 l J 3 l I 
SlDERR u.o,o l.688 1.21• u.011t a.•so 
HIN ua.ooo 131.000 144.000 ue.ooo ue.ooo uo.ooo ue.ooo 
HU uo.ooo l6Je000 167.000 

TOTAL HEUVALi~T OtROMIUN 
175.000 1,0.000 uo.ooo ua.ooo 

MUN o.ozs 0.001 0.001 0.001 o.oi, o.001t o.oo .. 
N ., 16 16 1ft 4 14 ... 
STDfRR 0.000 O.OOJ O.OOJ 0.002 0.000 0.002 o.ooz 
"IN o.ozs o.ooz o.ooz o.ooz o.ozs o.ooz o.ooz 
MAX a.OZ\ 0.025 o.oz, 0.025 o.ozs 0.025 o.o.zs 

TOTAL HON 
HEAN 1.021 1.zu a.ass I.3M 1-570 1 ■ 541 J.ZJO 
H 4 n 17 n 4 15 15 
STDERR o.oze 0.101 0.100 0.1n o.tH 0.255 o. t6l 
HIN 0.960 0.390 o.zzo o.s~o 1.100 0.480 0.680 
HAX 1.090 2.110 l.160 J.330 J.890 4.490 .!.130 

TOTAL LUO 
HEAN o.ozs 0.035 0.035 0.035 0.025 o.o.n o.o:n 
N 4 1l 17 ll lo 15 15 
STDFRR 0.000 0.003 0.003 0.003 0.000 0.003 0.003 
tUN 0.025 o.u2s o.02~ 0.0,5 O.Ol!I a.on 0.02s 
HAX 0.025 o.oso 0.050 . o.oso u.02s o.oso o.oso 
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Table 2.2-5 (continued) 

DATA AVERAGE FOi\ YEARS 1973-1917 LUCATJON 
All VALUES IN PP" l.NLESS NOTED 

S155b NU9 Sl501 VA96 HILCR NHYCD StiYCO 
PARAMETER HYl HYZ MY3 HY4 HYS NY6 HYl 

lDTAL MAGNESIUM 
HUN l .855 z.zes z.215 2-410 1.145 3.609 3.479 
N 4 11 ll n 4 u l5 
STDERR 0.157 o.oeo o.ou 0.111 0.056 0.293 o.uo 
HIN l.420 1. 790 1.680 1.930 1.020 1-410 l.370 
MAX z.140 3.zoo 3.ZltO 3.5t»O 1.210 6.190 5. 710 

TOTAL MANGANESE 
HEAN 0.12 .. o. 105 o. Ill 0.20b 0.102 0.10a o.1tie 
N 4 17 17 n 4 15 l!i 
STOERR 0.013 o.o4o o.oso O. lZb 0 ■ 030 o.ou o.on 
MIN 0.025 0.005 0.005 o.oos 0.050 0.005 o.oos 
HAX 00340 0.130 0.900 z. 210 0.190 0.230 0.410 

TOTAL MERCURY IPPBI 
HEAN 0.315 0.471 a.soc. o.sz4 0.375 0.560 0.500 
N 4 n 11 n ,. IS 15 

N STDERR 0.125 0.02, 0.047 O.Of»Z 0.125 o. 101 0.0~9 
I MIN 0.000 0.000 0.000 0.000 0.000 0.000 0.000 VI 

0 J MAX o.soo o.soo 1. 100 1 ■ 400 0.500 1-900 1.000 
TOTAL NICKEL 

HEAN 0.025 0.034 0.021 0.025 o.ozs 0.025 0.025 
N 4 10 10 10 4 8 B 
STDERR 0.000 0.006 o.oul 0.000 0.000 0.000 0.000 
HIN 0.025 o.ozs o.ozs o.ozs o.ozs o.ozs- o.ozs 
HAJC o.ozs o.oao u.050 o.ozs o.ozs 0.02s 0.02!) 

TOTAL ORGANIC CARBON 
HEAN 5.200 4oTOO 60200 5.300 5.000 4.500 6.500 
N l l • I I l l I 
STDERR 
HIN s.200 4.700 6.20lJ 5.300 5.000 4.500 6.500 
MAJC 50200 4.7UO be200 5.300 5.000 4.500 6.500 

TOTAL ORTHOPHOSPHATE CAS Pl 
HEAN 0.075 0.040 0.041 0.048 o.u4 o.ou 0.015 
N 4 17 n n 4 15 15 
$1DERR 0.068 o.oz, 0.026 0.036 0.142 0.003 0.003 
HIN o.oos o.uo5 o.oos 0.005 0.005 0.005 0.005 
HU u.zeo o.suo 0.450 Oo63U o.~,o 0.050 o.01to 

TOTAL PHOSPHAlE IAS Pl 
HEAN 0.154 0.099 0.085 0.099 0.302 0.035 0.029 
N 4 11 ll ll 4 lS 15 
SlOERR 0.116 0.063 0.051 O.OlS 0.266 o.oos 0.004 
HIN 0.005 c,.010 0.005 0.005 0.020 0.010 0.010 
HAX 0.500 1.100 1.000 1.300 1.100 0.010 0.010 
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Table 2.2-5 (continued) 

UATA AVERAGE FOR YEARS l9l3-1971 LOCATION 
ALL VALUES IN PPH UNLESS NOTED 

S.1556 NU9 51501 VUb HILU NHVCU SHYCO 
PARAMETER "YI MY2 "YJ HY4 HY5 HY6 HYl 

TOTAL SDDJUM 
HEAN 4. 702 s •. Hl 5.1114 5.314 s •. no 7.567 7.175 
N 4 17 17 n 4 15 15 
STUER!\ o. 744 O ■dl 0.2111 0.221 0.139 o.321 o.no 
HlN .2.seu . 4.HO 2 ■ 4lU 4.300 4.000 5.300 ... eoo 
HO 6.050 7.860 7.480 B.060 7.4TO CJ.BOO 9.900 

TOTAL SOLIDS 
HUN 186.500 193.250 189.500 IY6.815 193.500 227.b43 211.000 
N 4 U, le. 16 " 14 lit 
STDERR 21.46S 21.460 22 ■411 22.205 u.1s1 33.48S 24.933 

" 
MlN U1t.000 1u,.ooo 90.000 94.000 lb4.000 101.000 115.000 
MAX 231.000 4lt5.000 41t9.000 457.000 244.UOO 524.000 431\.000 

TOTAL SUSPENOEO SDLIUS 
HEAN 7.250 11.625 U.9:!I 14.500 10.250 30.000 20.2B6 
N . . " 16 16 Ht 4 14 14 

N STOERR 2 ■ 1t9b l.t7o 3.350 3.4b5 2 ■ ttb9 u.o.,, .. 11.476 
I HIN 2.000 It.ODO 4.000 2.000 5.000 1.000 4.000 VI .... HU 14.000 20.000 eao.ooo e.o.ooo 18.000 189.000 169.000 

101AL ~ULATILE SULIDS 
HEAN ee.ooo 107.313 101.4311 104.000 10,,. 750 101.286 9Y.500 
H 4 16 16 16 4 14 14 
S11>U"- 4.0Zl lt.tt47 10.970 10.011 l!t ■ l5l a. 3e.1t 9. Biol 
HIN 83.000 67.000 33.000 42.000 14.000 u.ooo 3].000 
HAX 100.000 195.000 193.000 193.000 U1t.000 161.000 175.000 

TOTAL ZINC 
HUN 0.025 0.030 0.026 0.029 0.025 0.032 0.021 
H " 17 11 n " 15 15 
SlUEkR 0.000 0.001 0.001 0.002 0.000 0.004 0.002 
HIN 0.025 0.025 0.02s 0.025 0.025 0.025 0.025 
H.U 0.025 0.010 0.050 o.otto 0.025 0.010 o.oso 

TURBIDITY INTU) 
HEAN 1.200 7.550 5.733 1.100 6.825 26.000 n.100 
H 4t 6 6 6 4 4 4 
STOERM 1.04b l.395 o.,.,,,. 1.111 1.015 15.~88 11.uo 
HIN 4.800 4.000 3.500 3.800 5.500 s.ooo 4.JOO 
HU 9.600 14.(100 1.eoo 9.bOO 10.000 n.ooo 51.000 

NOH: FUR THE PURPOSE OF SlATlSTlCAL EVALUATlUN ALL OATA klPO~lED AS 'LESS THAN' TtiE RfPORlJHG LIHIT WAS ASSIGNED 
A FINITt REPDRTIN~ LIMIT. IT IS THEREFORE PO~Sl~LE FUR HEAN VALUES TU FALL 8ELUW THE DETECTION 
LIHlT AHO/OR CONTAIN Sl~HIFltAN1 flGURES Wt-t&,H ARE NUT IN~ICATEO IN TH~ ORIGINAL ANAL1S1S RE~UlTS 

TOTAL FILTERABLE RESIUUE FOR TUTAL SUSPENDEU SULll>S ANO TOTAL NONFILTERAULE RESJWE FUR TOTAL DISSOLVED 
SDLlOS WAS REtORUEU USING l o.1s-l.l5 KICKON FILTER UETWt~N APRIL A~b JULY 1973, ANO A l.iO HICRUN fJLJER 
FRUH AUGUST 1973 ONWARD. 
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Table 2. 3-1 Results of Vegetation Mapping by Aerial Photograph Analysis, 19761 

% Total *Required **Not Required 
Acreage Area Area 

Pine 5 10S.67 ha (261.11 ac) 64.12 ha (158.438 ac) 

Pine-hardwood 12 308.72 ha (762.83 ac) 64.80 ha (160.12 ac) 

Hardwood-pine 51 1,341.17 ha (3,313.985 ac) 284.02 ha (701.81 ac) 

Bott01Dland-
hardwood 10 300.42 ha (742.32 ac) 0.84 ha (2.068 ac) 

Fields 2 22 445. 71 ha (1,101.34 ac) 248.79 ha (614.7S ac) 

Lakes <l 1.61 ha (3. 97 ac) 0 ha (0 ac) 
J 

Planted pine < 1 2.88 ha (7.11 ac) 3.84 ha (9.49 ac) 

100% 2,506.17 ha (6,192.665 ac) 666.41 ha (1,646.676 ac) 

*Required Area - lands solely necessary for project. 

**Not Required Area - lands in addition to required area that the Company 
may be obligated to buy from landowners in required area. 

1 Does not include transmission corridors 

Total 
Area 

169.83 ha (419.64 ac) 

373.52 ha (922.95 ac) 

1,625.19 ha (4,015.795 ac) 

301.25 ha (744.388 ac) 

694.50 ha (1,716,09 ac) 

1.61 ha (3.97 ac) 

6.72 ha (16.6 ac) 

3,172.62 ha (7,839.433 ac) 

2 Includes pastureland and cropland and abandoned cropland and pastureland - approximately 700 acres is presently 
in production 
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Table 2.6-1 Population: Person County 

DIVISION 1920 1930 1940 

Allensville Twp. 1,783 1,954 2,154 

Bushy Pork Twp. 1,926 2,036 2,181 

Cunningham Twp. 1,551 1,423 1,432 

Flat River Twp. 1,914 1,897 2,006 

Holloway Twp. 
' 

1,542 1,527 1,750 

Mt, Tirzah Twp. 1,493 1,423 1,527 

N Olive Hill Twp. 1,941 2,155 5,092 I 
Vt 
l,J 

Roxboro Twp, 5,417 B.146 10,329 

Longhurst (u) 

Roxb91;_0 Ct ~y 1,651 3,657* 4,599 

Woodsdale Twp. 1,406 1,478 1,558 

TOTAL 18,973 22,039 25,029 

Percent Change +16,2 +13.6 

*Boundary Change 

Source: Bureau of the Census, 1973 

1950 1960 

1,957 1,965 

2.221 2,030 

1,192 1,069 

1,900 1,942 

1,657 1,584 

1,380 1,457 

2,259 2,283 

10,130 12,447 

1,539 1,546 

4,321 5,147* 

1,665 1,617 

24,361 26,394 

-2.7 -8.3 

1970 

1,901 

1,846 

967 

1,867 

1,480 

1,312 

1,802 

13,372 

1,485 

5,370 

1,367 

25,914 

-1.8 

PERCENT CHANGE 

- 3.3% 

- 9.1 

- 9.5 

- 3,9 

- 6,6 

-10.0 

-21.l 

+ 7.4 

- 3.9 

+ 4.3 

-15,5 

- 1.8 

' . , 
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Table 2. 6 • ..2. Populacion Projections for Counties With.in 80 km (50 mi) of 
Mayo Project 

North Carolina 

County 19701 19802 19902 20002 - - - -
Alamance 96,362 109 1 !+00 124,900 .135,700 
caewell 19,055 19,900 20,600 21,300 
Chatham 29,554 30,900 32,800 33,700 
Durham 132,681 142,800 155,900 164,800 
Franklin 36,820 28,600 30,300 31,000 
Granvi.lle 32,762 34,500 36,200 37,100 
Guilford 288,590 327,500 375,600 412,100 
Orange 57,707 75,300 89,800 102,500 
Person 25,914 28,200 30,600 31,400 
Rockingham 72,402 78,600 83,400 87,100 
Vance 32,691 34,600 36,700 37,600 
Wake 228,453 2s2.soo 330,300 373,900 
Warren 15,810 17,300 17,600 17,800 

Virginia 

CiSI or Coun~ 

19701 19803 19903 2000 3 - - - -
Appomattox 96,362 111,000 124,500 144,000 
Bedford 26,728 28,000 29,500 30,700 
Brunswick 16,172 15,200 14,800 14,500 
Campbe.ll 43,319 55,000 68,000 81,200 
Charlotte ll,551 10,900 10,200 9,800 
Danville City 46,391 46,500 47,000 47,500 
Franklin 26,858 29,900 31,400 33,000 
Balifu 30,076 28,500 27,700 27,500 
Henry S0,901 62,000 74,800 87,500 
Luenburg ll,687 11,400 11,200 11,000 
Mecklenburg 29,426 28,500 28,500 28,600 
Pittsylvania 58,789 60,000 64,500 67,800 
Prince Edward 14,379 14,800 lS,500 16,100 
South Boston City 6,889 6,900 7,000 7,000 

1 Source: U.S. Bureau of the Census, 1973 
2 Source: N.C. Office of Planning, 1976 
3 Source: Virginia Division of ~tate Planning and 

Community Affairs, 1975 

2-54 
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Table 2,6-3 Tax Data: Person Cotmty and City of Roxboro, 
1975-1976 Fiscal Year 

Combined 
City of Roxboro Person County Government, 

Units 

A. 

B. 

c. 

D. 

Taxable value all property 1 
$ 60,000,000 

(real-personal) 

T~ Rat! per 100 taxable value) 
$ .94 

Bonded Debt 2 
$ 680,000 

(all sources) 

Per Capita Bonded Debt $100.37 

Person County legal maximum bonding capacity 

Percent limitation (of assessed value) 

Present bonded indebtedness 

Present bonding capacity 

City of Roxboro legal maximum $ 4,800,000 
bonding capacity 

Percent llmitation 8% 
(of assessed value) 

Present bonded indebtedness $ 680,000 

Present bonding capacity $ 4,120,000 

$384,295,523 

$ .75 

$ 4.210,000 

$162.46 

$ 30,743,641 

8% 

$ 4,210,000 

$ 26,533,641 

1 Advalorem Tax Levy Breakdown (date of last reevaluation: 1968) 

Residential 
Commercial 
Industiral 

¼1scal Bond Ratings 

Person County 

25% 
15% 
60% 

Person Count:, 

Moody's A 
Standard & Poor's Non-rated 

City of Roxboro 

50% 
20% 
30% 

City of Roxboro 

Baa 
BBB 

Source: Carolina Power & Light Company, 1976 

2-55 

$384,295 ,s: 

$ 1.69 

$4,890,000 

$262.83 
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Table 2.6-4 Civilian Labor Force: Person County, 1975 

1 Civilian Labor Force 

Unemployment, Total 

Rate of Unemployment 

Employment, Total 

Agricultural Employment 
Nonag. Wage & Salary F.mploy. 
All Other Nonag. Employment2 

!.ill. . 

13,210 

2,060 

15.6 

11,150 

1,220 
8,980 

950 

-----------------------------------
3 Industry Employment by Place of Work 

Manufacturing 

Food 
Lumber & Wood 
Other Manufacturing4 

Nonmanufacturing 

Construction 
Trans., Comm., & P. Util. 
Trade 
Fin., Ins., & Real Estate 
Service 
Government 
Other NomnanufacturingS 

3,740 

70 
50 

3,620 

3,790 

400 
150 

1,240 
120 
550 

1,280 
50 

1nata based on place of residence. 
2 
Includes nonagricultural self-employed workers, unpaid family workers, 

3 

4 

and domestic workers in private households. 

Industry segments are not additive to the "Nonag. Wage & Salary Employ." 
shown mder "Civilian Labor Force" since labor force data are by "place 
of residence." 

Includes tobacco; textiles; apparel; printing; chemicals; rubber; stone, 
clay, & glass; prim.· -metals; fab. metals; nonelec. machinery; elec. 
machinery; trans. equipment; instruments; and misc. mfg. 

5 -~ 
Inc1udes agricultural sexilices. 

Source: Letter dated ~ch 30, 1977 from Donald A. Brande, 
N. c. Employment Security Commission, Raleigh, N. c. 
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FIGURE 2.2·6 ANNUAL WIND"ROSE- ADU AIRPORT 1956-1964 
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3.0 RY.I.ATtONRHlP OF' THE· PROPOSED ACTION TO LARD USE PLANS 

A county zoning ordinance vas proposed for 0 Person County based upon a 
Sketch ~ Development ~ (Berndt, 1975). Public meetings were held 
on the zoning ordinance but it was not adopted. 

However, the Sketch ~Development .!2!!, identifies the Mayo Creek 
watershed as an area for potential reservoir development. 

The only land use restriction applicable in the area is the county vide 
septic tank permit program. 
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4.0 PROBABLE IMPACT OF THE PROPOSED ACTION ON THE ENVIRONMENT 

4.1 INTRODUCTION 

As indicated in Section 1.1, only the filling activities in Mayo Creek 
and associated wetlands require a 404 permit. However, all significant 
impacts of the project both beneficial and adverse have to be considered 
and are discussed below. 

4.2 Plant and Reservoir Construction 

4.2.1 Impacts on Air and Water Environments 

State approved programs for dust and erosion control will be utilized 
during all phases of construction, thereby minimizing impacts which 
might otherwise occur. 

4.2.1.1 Air and Noise 

According to CP&L, during construction activities, care will be taken to 
prevent adverse effects on air quality. Fugitive dust is being controlled 
by periodic spraying of water on dirt roads and other heavily traveled 
areas. All wastes are being disposed of in accordance with applicable 
state regulations and standards. Noise generated frOUl construction 
activities is audible in certain areas near the site. Due to the rural 
nature of the area, there should be little, if any, effect from this 
noise. 

4.2.1.2 Hydrology and Surface Water 

Inundation of forest and agricultural lands will cause a biochemical 
oxygen demand (BOD) to be exerted on the overlying waters in the early 
stages of impoundment. This BOD demand will be subject to many variables 
such as the thermal regime, the rate of decomposition and siltation, and 
the amount of interchange between the surface and bottom waters. 
Initially, biotic production should be high due to leaching of nutrients 
and other inorganic/organic substances occurring after impoundment; 
however, a decline and stabilization of these nutrients would be expected 
over several y:ars. 

Some runoff and sedimentation/siltation frOUl disturbed areas during 
the construction is occurring. Increased turbidity affects the water 
quality regime by increasing nutrients and other inorganic/organic 
salts, increa~lng oxygen demand, and elevating surface water temperatures 
while lowering the temperature of deeper waters. 
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The approved standard erosion ·and sediment control program is reducing ( 
the effects of surface water contamination by erosion. Dike construction, 
sediment traps, and revegetation of disturbed areas is being used to 
minimize erosion effects. The program being implemented was approved by 
the N.C. Department of Natural Resources and Co1DD1Unity Development 
(Division of Earth Resources) in December 1977. See Appendix B for 
further information. 

Downstream sediment and siltation effects resulting in restricted flow 
and high turbidity existed prior to construction. Construction efforts 
may result in some further increase in turbidity and total dissolved 
solids in this area. However, these effects should not be prolonged 
effects and once project construction is over, any short-term effects 
of the project activities on water quality should be eliminated. 

According to the Halifax County, Virginia, Agricultural Extension 
Agency, and the District Conservationist, SCS, for Person County, Mayo 
Creek is not used for irrigation or livestock watering. However, 
according to Mr. John H. Merritt, (see letter Appendix D) he draws 
water from Crutchfield Branch below the proposed ash pond dam to water 
cattle on his farm. This source of water will be virtually eliminated 
following ash pond construction. 

4.2.1.3 Groundwater 

See Section 2.2.2 
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4.2.2 Impacts on ·Natural Systems 

4.2.2.l Aquatic Ecology 

4.2.2.1.1 Impact of Conversion of Stream to Reservoir 

4 . 2.2.1.1.1 Fisheries 

The conversion of approximately 20 km (12 mi) of free flowing stream 
into a 1135 ha (2800 ac) reservoir will result in a shift in the species 
composition and relative abundances of fishes in Mayo Creek. Species 
well adapted for stream habitats will be replaced during impoundment by 
species better adapted for lake existence. The doflinant species at Mayo 
Creek include the rosyside dace (Clinostomus funduloides), bluehead chub 
(Nocomis leptocephalus), rosefin shiner (Notropis ardens), crescent 
shiner (Notropis cerasinue), margined madtom (Noturus insignia), 
and fantail darter (Etheostoma flabellare). These dominant fishes prefer 
cooler, fast-flowing habitats in the Mayo Creek riffle-pool community 
and will be replaced by species capable of making the habitat adjustments. 
Of the 39 species of fishes present in Mayo Creek (Table C-1), several 
species, through natural flexibility in life history tactics, will 
become abundant in the nev impoundment. Species expected to proliferate 
as a result of creation of new habitat will include the white sucker 
(Catostomus commersoni), golden redhorse (Moxostoma erythrurum), 
suckermuth redhorse (Moxostoma pappillosum), creek chubsucker (Erimyzon 
oblongua), green sunfish (Lepomis cyanellua), bluegill (Lepomis macrochirus), 
largemouth bas■ (Micropterus aalmoides), aatinfin shiner (Notropis 
analostamus), and golden shiner (Notelligonus chrysoleucas). 

In the first several years after impoundment, it is expected that 
catfish and suckers, which are primarily detritus feeders, will become 
abundant. As benthic communities mature, food items favored by sunfish 
and bass will become more abundant providing food supplies for the 
expansion of these populations. Stocks of green sunfish, bluegill, and 
largemouth bass present in Mayo and Mill Creeks are e,tpected to develop 
into a sport fishery as the impoundment ages. 

4.2.2.1.1.2 Benthos 

The major effect of construction on the benthos of Mayo Creek will 
involve conversion of a lotic area to a lentic one. Many of the forms 
present in Mayo Creek are restricted to or found mainly in fast-flowing 
waters. The simuliid species, blackfliea, which made up 28% of the 
total fauna collected due to its high abundance in the winter, would be 
most affected. The unique feeding mechaniBlll and physiological adaptation 
of this organism to rapid waters severely limit its distribution to fast 
currents, and so it would Be eliminated in the area converted from a 
stream to a reservoir. Other species similarly affected include most of 
the dryopoid beetles, caddiaflies, and stoneflies. 
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In contrast to the forms ·restricted to flowing waters, the organisms 
present in the pool samples are already adapted to the environment found 
in a lake and would be least affected by impoundment of Mayo Creek. The 
chironomids, midgeflies, which as a group were the most abundant organisms 
collected, are well known as the predominant insects of lake sediments, 
often present in large numbers feeding on the detritus in the bottom 
sediments (Mundie, 1957). The chironomids are the first organisms to 
colonize new areas because of their short life cycle and ability to 
adapt to a wide variety of habitats including those with low dissolved 
oxygen which is common on lake bottoms (Weiss, 1972). 

In Mayo Creek, the Chironominae made up 90% of the total number of the 
chironomids. All species will likely increase in numbers with the 
large increase in bottom area that will result from impoundment. However, 
certain species would be expected to increase more than others. From 
the studies of Weiss (1974) on Lake Byco, which is only a few miles 
(kilometers) from Mayo Creek, the important species in that lake were 
Chironomus, Procladius, Pseudochironomus, Chaoborus and oligochaetes. 
A similar colldllllnity will probably be established here, with Chironomus 
and perhaps Microtendipes dominating the profundal zone along with the 
oligochaetes. 

The second major group of pool organisms are the oligochaetes, segmented 
worms. Lumbriculids, naids, and tubificids were found in Mayo Creek in 
low numbers. The tubificids, identified as Limnodrilus hoffmeisteri, 
will probably become important in the benthic makeup of the new reservoir. c 
L. hoffmeisteri and oligochaetes in general are ecologically important, 
both for their ability to withstand low disaovled oxygen conditions 
commonly found at lake bottoms, and for their value as fish food. 

Biochemical analysis shows that oligochaeta are more valuable food 
for fish than other invertebrates (Popcbenko, 1971), and their high 
abundance on lake bottoms increases their importance in the aquatic 
food web. The ability of L. hoffmeisteri to tolerate poor water 
quality and its highly adaptable life cycle allow it to flourish 
in new lakes where initial high organic loading and t urbidity exclude 
many competitors and predators (Aston, 1973). 

Finally, the two mayflies, Caenis and Hexagenia, though not very 
abundant in Mayo Creek, are very common in the littoral zone of lakes 
in North Carolina and may become so at this project. These also are 
often found in fish stomach analyses, indicating their utilization 
as fish food. 

4.2.2.1.1.3 Periphyton 

The major effect of construction Gn the periphton of Mayo Creek will 
involve conversion of a lotic habitat to a lentic one. 
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A species shift is expected vi.th green algae replacing the original 
diatom-dominant community. From the studies of Weiss (1972 and 1974) on 
Lake Hyco, which is only a few kilometers from the proposed reservoir, 
it is clear that the tru~y planktonic diatoms (e.g. Aaterionella formosa, 
Melosira italics var. alpigena and Cyclotella atelligera) and 8111411 
green algae (e.g., Nannochloris sp., Selenaatrum minutum, Chlorella sp. 
and Oocystia sp.) will be the 1110at important in the reservoir. A 
similar community vill probably be established here vi.th the Chlorophyceae 
being the most important class by density with dominance generally in 
the warmer 1110nths, and the Bacillariophyceae the most important class 
by biovolume with dominance generally in the cooler months. 

Another class of algae that will exist in the reservoir would be the 
blue-gree algae or the Cyanophyceae (Mxyophyceae). Since blue-green 
algae are present in nearby Lake Hyco, they can also be expected in Mayo 
Reservoir. Although under optimum conditiou, their excessive growth 
("blooms") interferes with the biology of a lake and results in objectionable 
conditions in limited areas; with the water quality parameters present 
in Mayo Creek and those expected in the reservoir, there should be no 
foreseeable problems. 

4.2.2.1.1.4 Crutchfield Branch 

The creation of the ash pond impoundment will eliminate all the aquatic 
organisms in the area. The purpose of the ash pond is not to create a 
reservoir but to provide a disposal area for coal ash wastes. 

4.2.2.1.2 Sedimentation and Siltation 

The use of diversions, temporary and/or permanent cover crops at selected 
locations and sediment traps basins is reducing the effects of 
sedimentation on fisheries resources downstream of the plant site. 
However, some increased silt loading of Mayo Creek as a result of clear­
cutting, scraping, and construction activities, especially along areas 
of stream bank, has reduced the abundance of silt intolerant species. 
These species include redfin pickerel (Eaox a. americanus) 7 chain pickerel 
(Esox niger), rosyside dace (Clinostomua fu~loides), rosefin shiner 
(Notropis ardens), mountain redbelly dace (Phoxinus oreas), and several 
species of darters (Etheostoma spp.). These fish were affected through 
suspended sediments, bedl0:_~ aedim~nts, and c:hanges in thermal regime. 
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Turbidity, as a result of •incr~ased silt loading, is expected to have 
minimal effects on fish production in Mayo Reservoir subsequent to 
filling. Turbidity levels are expected to be below those considered 
detrimental to fisheries production (European Inland Fisheries Advisory 
Commission, 1965; Phillips, 1971). With the implementation of the 
approved sedimentation and erosion control plan, the effects of high 
turbidities in limiting fish production in the new impoundment should be 
minimal. See Appendix H. 

These sediments will also have an effect on the benthos both while the 
material is in suspension in the water - interference with filter feeding 
organisms, restriction of Vision - and after it settles to the bottom -
loss of hard substrate, s1DOthering of some forms. 

However, as indicated above, this effect should only be evident during 
construction and of minimal impact with implementation of the erosion 
control plan. 

The more turbid the water the less likely the growth of diato111S and 
phytoplankton. Patrick and Reimer (1966) state that in muddy rivers or 
streams, a very poor diat0111 flora is present. Also, due to erosion, a 
great variation in the dissolved nutrients available for growth may 
exist in many streams, thus limiting the species composition. However, 
any long term effects on the algae should be minimal. 

4.2.2.1.3 The Impact of Changes in Water Characteristics 

The benthic and algal makeup of Mayo Creek indicates that it is a clean 
water stream. The water quality data concur with this finding and also 
show that it is fairly low in nutrients. Filling of the reservoir will 
lead to an initial change in water characteristics. The usual occurrence 
is an initial organic loading due to breakdown of litter on the lake 
bottom and mineralization of trees, stumps, and branches left after 
clearing of the land. If poor oxygen conditions result from this, then 
an algal community and a benthic community (tubificids, chironomids) 
adapted to such a habitat will invade and dominate until the lake stabilizes 
and a more diverse fauna appears. The effects of sediment transport 
should also be reduced to minimal levels after stabilization occurs. 

4.2.2.2 Terrestial Ecology 

4.2.2.2.1 Flora 

The primary terrestrial impact of the construction of the Mayo Electric 
Generating Plant, ash pond, and reservoir will be the irrevocable loss of 
vegetation and wildlife habitat as well as agricultural land. Total 
area required for the plant, ash po,nd, and allowed for the reservoir is 
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approximately 2,506 ha '(6,200 ac). About half of this area, approximately 
1,296 ha (3,200 ac) will be significantly altered. Most of the vegetation 
inhabiting the reservoir area and immediate plant site (see Section 2.3.2.1) 
was logged during late 1977 and the first half of 1978. As previously 
discussed, ..the flora of the site had for the most part been disturbed by 
agriculture and harvesting of previous timber crops, and was rather 
typical of the range of vegetation found throughout the northern piedmont 
of North Carolina. However, although the development of the Mayo Creek 
site did not involve destruction of unique flora, before construction 
began the site was an ecologically viable habitat area. 

Large exposed areas of bare soil will be subject to erosion if heavy 
rains occur before revegetation can be accomplished. Increased run-off 
may deposit some silt on bottomland couununities further down Mayo Creek 
during construction phases, although silt traps and sedimentation ponds 
have been utilized during construction to minimize this. The effects of 
any silt should be short lived. Erosion of barren soil could remove top •/ 
soil and hinder revegetation of some areas, although according to CP&L, 
prompt erosion control has been initiated to stabilize areas as quickly 
as possible. In addition to this, unrevegetated disturbed land has been 
kept to a minimum. The erosion control plans were approved by the N.C. 
Department of Natural Resources and Community Development (Division of 
Earth Resources) in December 1977. 

Slash removal following logging, clearing, and grubbing consisted of piling 
and burning by prescribed methods. 

Clearing in the reservoir area will or has involved all vegetation below 
the 132 m (434 ft) contour. It is inevitable that some vegetation has been 
damaged above this elevation during the construction phase. Dust and 
compaction along haul roads has also impacted some areas near the plant 
site where equipment was operating. 

Following the rem.oval of the vegetation in the reservoir basin and 
Crutchfield Branch and during the filling of the reservoir, and ash 
pond, some plants which are early volunteers in succession will colonize 
the area (see description of fields in Section 2.3.2.1). The primary 
immediate construction effects for the entire site area center on the 
removal of the remaining vegetation from the reseTVoir basin, ash pond 
and plant site. Also, see Appendix F for mitigation agreements. 

4.2.2.2.2 Fauna 

The major impact of construction on terrestrial fauna will result from 
the completion of clearing the 1,296 ha (3,200 ac) of land required for 
the reservoir, plant, ash po-!'d, and associated facilities. The clearing 
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process has generated unavoidable noise, dust, soil erosion, and traffic 
in and near the project area. These factors have led to both short and 
long term effects on the animals inhabiting the area. 

The most obvious and most important effect of the construction has been the 
displacement of the individual animals occupying the areas cleared. The 
larger more mobile animals should have been able to avoid immediate 
destruction by moving into adjacent areas. However, additional competition 
for food and space has resulted for these animals. Ultimately, it can 
be expected that the animal populations in these areas will reach an 
equilibrium with each other and the habitat will reflect a loss approximately 
equal to the number of animals displaced from the areas that were cleared. 
The effect on the smaller less mobile animals was immediate. Some of 
these animals were eliminated as the clearing operations proceeded. 

In areas where cleared land was revegetated naturally or by means of 
artificial seeding or planting, the habitat alteration resulting from 
construction has caused temporary changes in the species diversity and 
population levels. As such areas progress through the stages of plant 
(old field) succession, animals will repopulate the available habitat. 
In peripheral areas where animals were driven out or disturbed during 
construction, the return or recovery of those animal populations is 
expected. 

4.2.2.2.3 Mitigation 

As indicated in Section 1.5.8, CP&L plans to protect 2,905 acres of land 
along with the 2,800-acre reservoir from private development. This land 
consists of a 1,300 acre flood storage area around the reservoir and an 
875-acre auxillary ash pond area. Also, 710 acres around the pland and 
related facilities and 20 acres of flooded timber will be protected. 
This land and water area will be managed in cooperation with the N.C. 
Wildlife Resources Commission. See Appendix F for mitigation agreements. 

4.2.2.2.4 Endangered and Threatened Flora and Fauna 

4.2.2.2.4.1 Flora 

One species of plant, that was listed in the state's publication of 
Endangered and Threatened Plants and Animals of North Carolina (1977), 
the Virginia cowslip {Mertensia virginica), was located at the project. 
No plants on the Smithsonian list were found at the site. 
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During conatructiqn all . the Virginia cowslip within the floodplain areas 
cleared have been destroyed. The cowslip will not be able to reestablish 
in these areas since the reservoir is to be filled and various construction 
activities initated in the other areas. An.y other species that was not 
observed in the reservoir or other disturbed areas but could have been 
present have had a similar fate as the Virginia cowslip. 

4.2.2.2.4.2 Fauna 

One amphibian and 16 birds on the State's endangered and threatened 
list were observed at the site. During clearing of the floodplain 
areas of the reservoir, and road and transmission corridors, some four­
toed salamanders were probably destroyed outright or were destroyed due 
to change in habitat. However, some of these salamanders may have been 
able to relocate in adjacent areas. The birds in the area were displaced 
to adjacent areas during construction. 

Similar to the impacts on the cowslip, the salamander and 16 bird species 
will not be able to reestablish in the disturbed areas. Thus, the 
species that migrated to neighboring areas during construction may have 
vacated the entire project vicinity or perished due to various stress 
factors. Species that were present in the area but were not observed had 
a similar fate. 

4.2.2.3 Historical and Archaeological Resources 

According to Ward and Trinkley, 1977, ''None of the prehistoric or 
historic sites inventoried were significant enough, in terms of adding 
new or additional information to the man's past record, to be considered 
worthy of further study prior to impact. Because of this absence of 
sites worthy of National Registry consideration, clearance for the project 
is recommended." 

In addition, Mr. Larry E. Tise, State Historic Preservation Officer, 
on 29 November 1977, reports that" ••• CP6L contacted the Historic 
Preservation Fund of North Carolina, Inc., with the aim of interesting 
that organization in saving the Fontaine House. The excutive director 
of the Preservation Fund evaluated the structure and determined that his 
orgaui.zation was not interested in purchasing the house. CP&L subsequently 
offered the house to the Person County Historical Society for relocating 
and adaptively using the structure according to the society's needs. 
The society shoved no interest in saving the structure. Recently CP&L 
found a purchaser for the house and the house will be either 110ved or 
dismantled for salvaging worthwile materials. We feel CP&L has made 
every reasonable effort to afford interested parties the opportunity to 
save the Fontaine House." Since then, the Fontaine House has been 
destroyed. ~ 
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Regarding the three cementery ·sites indicated in Section 2.5.2, 
Mr. Larry E. Tise, State Historic Preservation Officer, in a letter of 
19 June 1978 indicated the folloWing: 

"According to North Carolina legal requirements, a licensed funeral 
director must be present during grave removal and reinterment. The 
Attorney General's office has informed the Archaeology Branch and CP&L 
that this requirement need not be in conflict with the archaeological 
investigations, as long as a balancing is reached betveen the parties 
involved. CP&L is now in the process of affecting such a balancing. 
The cemeteries are to be removed as archaeological burials, under 
the direction of Dr. Coe and Dr. Graham, while at the same time 
fulfilling all of the legal requirements of the funeral director. 
A report of the findings, as well as appropriate maps, is to be for­
warded to the Archaeology Branch as soon as it is avai.lable." 

Two of the cemeteries in the proposed project area were excavated and 
removed in the summer of 1978. The third cemetery in the proposed project 
area has yet to be excavated; however, an official with CP&L indicated 
that the excavation and removal of the third site should be completed 
in the near future. A final report on the excavation and removal of 
the cemeteries should be ready in October of 1978 by the Research 
Laboratories of Anthropology at U.N.C. 

4.2.2.4 Aesthetics 

Development of the Mayo site will convert a typical piedmont stream and 
its surrounding terrestrial areas into a reservoir. However, the aesthetic 
value of the site area is not unique to the region, as evidenced by the 
fact that none of the streams in the Mayo Creek watershed are candidates 
to the State's proposed Natural and Scenic Rivers System (letter dated 
22 September 1976, from Steven E. Reed, N.C. Department of Natural and 
Economic Resources). The proposed impoundment Will have aesthetic 
appeal of its own and will be accessible to a great number of people. 

4.2.2.5 Elimination of Dam Site Habitat 

Construction of the ash pond and reservoir dam will not only have effects 
upstream and downstream of the dams, but will eliminate all flora and 
some of the fauna within the dam alignments. Most of the fauna such as 
deer, squirrel, and birds will leave once construction starts but less 
mobile organisms like small mammals, amphibians, reptiles, stream benthos 
and some fishes Will be destroyed by the dam fill • 

.. 
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2 2 -On Crutchfield Br.an ch approximately 465 m (5,000 ft ) of stream habitat H:: 
will be filled along with approximately 8 ha (20 ac) total of wooded 0 
upland and old field habitat. On Mayo Creek approximately 0.4 ha (1 ac) 
of stream habitat Will be filled along with approximately 10 acres of 
cultivated fields, 2 ha (5 ac) of wooded bottomland and some 2.4 ha (6 ac) 
of wooded upland. All these resource or habitat areas will be 
irrevocably lost. 

4.2.2.6 Road Relocations 

The relocation of NC 49 across Mayo Creek Will alter approximately 
5-10 acres of terrestrial habitat and 1 acre of wetlands habitat. 
NC 49 is to be relocated by elevating it above the proposed reservoir. 
Adjacent wetlands are to be filled to provide access causeways to the 
proposed relocation. Thus, the wetlands will either be altered due to 
the filling of the proposed reservoir or due to the relocation of 
NC 49. 

The relocation of SR 1501 is to be below the dam and would alter land 
that would otherwise not be affected by the project. However, this work 
will be considered under separate application. 

4.2.2.7 Railroad Alignment 

The selection of the routing of the railroad spur from the project site 
to the main line is controlled by and will be made by the Norfolk and 
Western Railroad. The exact route has not been determined and as such 
the environmental impacts of the railroad line cannot yet be determined. 

4.2.3 Impacts on Socioeconomic Conditions 

4.2.3.1 Population 

Based on the projected schedule for the Mayo Electric Generating plant, 
an average of 800 workers will be employed during the peak year of 
construction. This figure may vary somewhat due to the availability of 
craft personnel in the area and to the stage of completion of the project. 
Approximately 85-90% of these workers are anticipated to be residents of 
an area within 80 km (50 mi) of the plant site, and will commute daily 
from their homes. This area includes the cities of Roxboro, Raleigh, 
Durham, Chapel Rill, Burlington; Reidsville, and Henderson, North Carolina, 
and Danville and South Boston, Virginia. Because of the large area from 
which the construction workers will be drawn and because most will not 
change their residence, very little impact on the population of the area 
near the site is projected. Figures for the numbers of construction 
workers are given in Table 4.2-1. 
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4.2.3.2 Economy 

The construction of the Mayo Electric Generating Plant will have a 
beneficial impact on the economy of the Person County area through the 
creation of new jobs, increased economic activities, and the increase to 
Person County's property tax base • 

The majority of these effects of construction on employment and the 
economy are expected to occur in the Roxboro area, although some effects 
will extend over a much larger area as well. 

The average hourly wage for construction workers for this project is 
expected to be about $7.25 (in 1977 dollars). With each worker spending 
approximately 2,000 hours per year on the job, the expected annual salary 
of the average worker will be about $14,500. Total wages for the construction 
phases of the Mayo project are given in Table 4.2-1. 

The anticipated original cost increase in Person County attributable to 
the construction of the Mayo Plant is $808 million over a period beginning 
with calendar year 1976 and ending in 1985. This should increase CP&L 
assessed valuation in Person County by approximately $679 million over 
that period. Construction work in progress is subject to property tax 
in North Carolina, and assessed valuation will increase annually through­
out the construction period. 

It is impossible to predict what Person County will realize in future 
tax revenue as a result of anticipated increase in valuation without 
knowing how the Person County tax rate will fluctuate. The rate 
typically decreases after substantial increases in the total county 
tax base and increases to provide for increases in the county budget. 
However, at the 1977 rate, the annual property tax on Mayo Unit #1 in 
1982 would be approximately $1,866,526 and the annual property tax 
on Mayo Unit #2 in 1985 would be approximately $1,597,900. 

4.2.3.3 Public Services 

Construction of the Mayo project should not cause a substantial impact 
to the public services of Person County nor to the City of Roxboro, 
since there should be no significant numbers of workers moving into the 
area. In addition, CP&L will provide security guards for the duration 
of construction and operation through a contract with a private security 
company. Ambulance service and fire protection will be provided by CP&L 
to meet the Occupational Safety and Health Administration regulations. 
These actions should reduce required service from the Person County 
Sheriff Department and the county's public ambulance service and fire 
departments. ~ 
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4.2.3.4 Transportation 

Handling and hauling of heavy equipment for the project will be accommodate, 
over traffic corridors rated for licensed ICC Regulations. The roads 
and structures that are to be utilized will not require upgrading for 
use by this project. Basically, four major routes will accommodate the 
traffic all connecting to U.S. 501 for access to the project (Figure 
1.3-1). From the north and south, Interstate 85 will be the primary 
corridor. Secondary corridors from the north and south can be either 
U.S. 360 or U.S. 220. All westernly traffic will primarily have the use 
of Interstate 85 connecting to U.S. 501 for access to the project. All 
equipment in excess of highway limitations will be scheduled to be 
handled and hauled by railroad. Construction of the railroad spur is 
planned for early completion primarily for these deliveries. Personnel 
to staff the project will be recruited within an 80 Iaa (50 mi) radius of 
the plant site, drawing labor primarily from the included North Carolina 
counties. Cotn111Uting and migrating workers will utilize existing roadways 
as access to the project. 

4 . 2.3.5 Project Area Socioeconomic Impacts 

All of the twenty-three families that resided in the project area have 
been relocated. Moat of these people relocated in areas in relative 
proximity to the plant or in the Roxboro vicinity. 

During the review of the Corps of Engineers public notice on this 
project, many of the homeowners and landowners in the project area 
commented by telephone, in writing, and in person on the project. These 
comments are summarized in Section 5.3. Comments on the Draft Environ­
mental Impact Statement from individuals are found in Section 9.4. 

Approximately 700 acres total of crop land and pasture land have been or 
will be taken from production due to the development of the plant area 
and creation of the reservoir. Also, as indicated in Section 2.6.3, 
there is a cattle farm below the ash pond dam that could be affected by 
the change in flow or water quality from the ash pond area. The N.C. 
Division of Environmental Management is aware of this situation and will 
investigate it prior to making a decision on the NPDES permit. 

Types of crops planted in 1977 in the project area and approximate 
percentage of each included: corn - 64%, tobacco - 23%, wheat - 8%, and 
milo - 5%. 

Estimated value of cropland and pasture land is $400,000. The timberland 
resources in the area were estimated at $150,000 to $200,000. 
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Due to the loss of these resources, the income of some of the displaced 
families and other landowa.ers not living in the required area will be 
significantly affected. This situation will be somewhat offset since 
CP&L is paying or trading other lands for the required land. However, 
some of the individuals may have problems finding new jobs especially, 
if their main income was from farming and they did not trade for other 
lands. 

4.3 Plant Operation 

4.3.1 Impacts on Air and Water Resources 

4.3.1.1 Impact on Air Resources 

Low sulfur coal, particulate removal systems and the application of steam 
generator design technology are to be used to reduce the emission of 
particulate matter and gases into the atmosphere from the operation of 
the proposed Mayo Plant. Also, tall stacks and high exhaust velocities 
are to be used to increase dispersion of emissions. 

The following section analyzes the effect of the Mayo project on air 
quality and presents the proposed methods of compliance with the existing 
emission and air quality regulations. Since the emissions will vary 
with the composition of the coal burned, the load on the steam generators 
and other operating parameters, this analysis primarily evaluates the 
projected impact with regard to maximum emission rates. 

4.3.1.1.1 Air Quality Regulations - Emission Standards ------........ 
Performance standards for new stationary air pollution sources have been 
promulgated by both the U.S. Environmental Protection Agency (40 CFR. 
Part 60) and the North Carolina Division of Environmental Management (15 
NCAC, Section 2D .0500). These standards limit the amount of particulates, 
sulfur dioxide and nitrogen oxides allowed to be emitted from new fossil 
fuel-fired steam generators. The standards for new power plants are 
summarized in Table B-5. 

I 

4.3.1.1.2 Air Quality Regulations - Ambient Air Quality Standards and 
Prevention of Significant Deterioration (PSD) New Source Review 

National Primary and Secondary Ambient Air Quality Standards have been 
adopted by the U.S. Environmental Protection Agency (4Q CFR Part 50) and 
the N.C. Division of Environmental Management, and are identical. The 
national primary air quality standards are the pollutant concentration 
limits required to protect the public health. The secondary standards 
are limits designed to protect the public welfare. The applicable 
ambient standards are presented in Table B-6. 

4-14 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 174 of 565



In addition to th~se ambient air quality standards the U.S. Environmental 
Protection Agency has promulgated PSD regulations. The Federal guidelines 
require the state to designate all areas for growth potential by classes. 
A designation of Class I will permit very slight growth, Class II will 
permit limited growth, and Class III will allow for moderate growth. 
All areas of North Carolina are currently designated as Class II. 

Areas designated as Class I or Class II are limited to the increase in 
pollutant concentrations over existing baseline air quality concentrations 
presented in Table B-6. 

The Environmental Protection Agency (EPA) has determined that the Mayo 
units are subject to PSD regulations. CP&L's and the State's ambient 
air analysis show that the impact of operation of the proposed Mayo 
Creek plant would be within the emission limits derived from new source 
standards of performance and within the PSD guidelines. CP&L's analysis 
is presented in summary below. The State's analysis, permits, and EPA's 
Authority to Construct are presented in Appendix B. Table B-7 summarizes 
the State's and CP&L's projected maximum ground level concentrations. Both 
analyses indicate that the projected emissions are to be within existing 
standards. 

4.3.1.1.3 CP&L's Projected Emission Rates 

Particulate emissions generated by the burning of coal is to be a maximum 
of 0.1 pounds of fly ash per million Btu heat input to the boiler, at 
all loads. Fly ash emissions are to be reduced by equipping both Mayo 
Unit No. 1 and No. 2 with 99.6% efficient electrostatic precipitators. -
For coal based on a maximum 25% ash content, a heat rate of 12,000 Btu 
per pound of coal and retention of 20% of the total ash as bottom ash, 
the particulate emission rate is approximately 0.07 pounds per million 
Btu heat input and is within the applicable particulate emission standard. 
Combustion of coal with a more typical ash content of 16% would result in 
an emission rate of 0.04 pounds per million Btu heat input. 

Based upon a sulfur in coal content of Q.7% and heat content of 12,000 Btu 
per pound, the sulfur dioxide emission rate from Unit 1 and Unit 2 would be 
a,proximately 1.2 pounds per million Btu of heat input and 1s within the 
lavel of the standard. These calculations are based on the conservative 
assumption that no sulfur compounds remain in the ash and that all sulfur 
is emitted as sulfur dioxide. 
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Nitrogen oxide emission rates .are not primarily dependent on fuel quality 
and are almost completely dependent upon the boiler and furnace design, 
and operating practices. According to CP&L the specifications for this 
equipment will be guaranteed to meet the Federal Nev Source Performance 
Standard of 0.7 pounds per million Btu heat input. 

4.3.1.1.4 CP&L's Projected Ambient Air Quality 

The significant deterioration Class II increments were changed as a 
result of the August 1977 Clean Air Act (CAA) Amendments. The references 
in this section are to the increments existing pri.or to passage of the 
CAA Amendments. Table B-7 compares the maximum concentration to the 
increments established by the August 1977 amendments. As discussed on 
page 1-22, the project has been reviewed pursuant to and permitted under 
the 1977 CAA. 

4.3.1.1.4.1 Projected Ambient Particulate Levels 

The maximum predicted ambient 24-hour particulate concentration due to 
the operation of the Mayo Plant is 3.3 ug/m3 occurring 1.5 km (1 mi) 
to the north of the plant. 

This maximum value represents 11% of the 24-hour significant deterioration 
guideline of 30 ug/m3 for a Class II region. Summing the maximum monitored 
24-hour values (computed for each site per year) of 99.7 ug/m3 to this 
maximum estimated plant contribution will result in a total estimated 
ambient 24-hour concentration of 103, 60% of the National Ambient Air 
Quality Standard of 150 ug/m3. Table B-7 presents the calculated maximum 
particulate ground level concentrations computed for the Mayo plant at 
continuous full load operation. These values compare favorably with the 
National Ambient Air Quality Standards and Class II PSD Guidelines. 

4.3.1.1.4.2 Projected Ambient and PSD Sulfur Dioxide Levels 

Projected maximum ground level sulfur dioxide concentrations have been 
calculated and are reported in a document prepared for CP&L by Environmental 
Research and Technology entitled .!h!, Impact of ,!h!. Proposed Mayo Electric 
Generating Station~ Compliance .!llh, Ambient!!! Quality Standar'!! for 
Sulfur Dioxide. This document is available upon request if addit~unal 
information is desired beyond that presented below. 
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Background concentrations of sulfur dioxide were calculated by considering 
CP&L's Roxboro Steam Electric Plant which is located 16 km (10 mi) to the 
west of the Mayo plant as the only significant source of S02 within the 
impact area of the MaY.O plant. The highest predicted 3 hour concentration 
resulting from operation of both the Roxboro and Mayo plan~ is 629 ug/ml, 
occurs about 12.0 km (7.5 mi) to the west-southwest from the Mayo plant 
and is due entirely to the Roxboro plant. This value is 48% of the 
3 hour air quality standard of 1300 ug/m3. 

The maximum predicted ambient 3 hour concentration resulting from 
operation of the Mayo plant is 193 ug/ml and occurs about 4.0 km 
(2.5 mi) to the east of the plant. This value represents 28% of the 
3 hour significant deterioration Class II limitation of 700 ug/m.3. 

The maximum estimated 24 hour sulfur dioxide concentration is 139 ug/m3, 
occurs to the southwest of the Mayo plant and again is due to the Roxboro 
plant. Summing the maximum monitored 24 hour concentration of 117 ug/m3 
to this maximum plant contribution, the total ambient concentration is 
estimated to be 255.6 ug/ra3. vhich is 70% of the 24 hour standard. 

The maximum 24 hour concentration due entirely to the Mayo plant is 
predicted to be 52.4 ug/m.3 occurring about 12 km (7.4 mi) to the south­
southwest of the plant. Thia concentration represents 52% of the 
significant deterioration regulation of 100 ug/m3. 

The maxinl\1111 annual concentration due to both plants is 12.1 ug/m3 and 
occurs about 10.0 km (6 mi) to the west of the Mayo plant. The Mayo 
plant should contribute only 10% to this maximum concentration. The 
maximum annual monitored concentration of 9 ug/m3 combined with the 
plants' maximum impact produces a total ambient concentration of 
21.l ug/m3, 26% of the annual ambient air sulfur dioxide standard. 
The maximum annual average concentration produced entirely by the 
Mayo plant is 3.8 ug/ml which is 25% of the significant deterioration 
regulation. Both the short and long term averages are summarized in 
Table B-7. 

4.3.1.1.4.3 Projected Ambient Nitrogen Dioxide Levels 

PSD guidelines do not apply to N02 concentrations. 

4.3.1.1.5 Effects of Cooling Tower Plume and Drift 

Visible vapor plumes, ground fog, and icing from the cooling towers at 
the Mayo site were estimated for a configuration consisting of two 
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linear cooling towers with each tower having eight cells. Meteorological 
data was obtained from the Raleigh-Durham Airport and used in the 
calculations to represent site conditions at the Mayo Creek facility. 

4.3.1.1.5.1 Visible Plume 

The length of visible plumes from the towers at the Mayo Electric Generating 
Plant will vary greatly depending upon the meteorological conditions 
such as when the atmosphere is unable to hold much additional moisture. 
In cold weather (temperatures below freezing) and high relative humidities 
(greater than 80%), plumes can attain long lengths in stable air with 
little occurrence of ground fog. Such situations are most likely to 
occur during the winter between midnight and early morning. The mean 
length of the visible plume can change from about 2 km (approximately 1 mi) 
under unstable conditions to about 24 km (15 mi) under stable atmospheric 
conditions. The plume from typical mechanical draft towers is expected 
to rise approximately 30 - 60 m (100 - 200 ft) under stable conditions 
and to attain a width of 100 - 167 m (300 - 500 ft) before dissipating. 
The mean length under cold, humid neutral atmospheric conditions (most 
likely to occur during early morning hours of the winter months) would 
range from 4 to 9 km (2.5 to 5.6 mi) downwind of the cooling towers. 

4.3.1.1.5.2 Potential Ground Fogging 

Based on a cooling tower analysis, ground fog occurrence in all directions 
around the plant due to cooling tower operation is estimated to be 480 
hours per year. The maj·or point of environmental impact of ground 
fogging would be the increase of fog potential along U.S. Route 501 
running north and south just to the west of the plant. It can be anticipated 
that a slight reduction in visibility due to fogging from cooling tower 
operation along Route 501 at those points nearest to the plant would 
occur. , 

4.3.1.1.5.3 Drift 

The plume intersects fully at ground level when the ambient wind speed 
is equal to the exit velocity at a distance of about 43 to 107 m (141 to 
352 ft) from the base of the tower (Overcamp, 1971). Wetting, however, 
occurs along a line extending from 32 to 117 m (105 to 384 ft). The 
major area of concern is the switchyard located 305 m (1,000 ft) to the 
southwest of the cooling towers. Although this area appears to be 
outside the affected area, a drift rate accumulation at ground level may 
approach 0.260 mm/hr (0.060 in/hr) for each tower when humidities exceed 
90% and winds exceed 12 m/sec (26.8 mi/hr). 
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4. 'J. 1. 2 Hydrology and Surf ace Water 

After the reservoir is filled, the flow of Mayo Creek below the dam site 
is expected to average about 680 1/s (24 cfs). CP&L proposes to release 
a lllinimum of 56.6 1/s (2 cfs) except during severe drought conditions. 
When these conditions persist, the 7-day, 10-year lowflow value of 0.1 cfs 
will be released. The downstream flow during March, April, and May is 
projected to exceed the minimum release, and should average about 1,700 1/s 
(60 cfs). 

Storm runoff can produce natural peak flows 
less than 1,000 cfs to more than 3,000 cfs. 
generally follow this pattern, although the 
reduction of the peak flows due to spillway 

at the dam site ranging from 
Flows over the spillway will 

reservoir will result in some 
design. 

Although this reservoir is not specifically designed for flood control, 
the proposed spillway arrangement will offer some flood control by reducing 
peak flows of naturally occurring floods. For example, the 100-year 
event should be reduced from about 565 m3/s (20,000 cfs) to about 120 ml/s 
(4,300 cfs). Larger floods including the probable maximum flood also will 
have reduced peak discharges. The probable maximum flood hydrograph would 
be reduced from 2,158 m3/s (76,000 cfs) to 1,444 ml/s (51,000 cfs), as the 
reservoir provides about 49 bml (40,000 ac-ft) of storage for this size 
flood. 

In order to augment the naturally occurring low flows in Mayo Creek, the 
company has stated that they intend to supplement natural low flow l 
conditions with continuous releases of 2 cfa (900 gpm) through Rowell 
Bunger valves located in the dam structure. Under severe drought conditions 
and unusual plant operating conditions, this supplementary flow may be 
reduced by the company to below 2 cfs as necessary to maintain reliable 
plant operation. The flow in Mayo Creek below the dam can be reduced to 
the 7-day 10-year low flow of 0.1 cfs. Under these conditions, the 
reduction of the supplementary flow from the reservoir sh~uld simulate 
the more severe downstream effects of naturally occurring drought conditions. 

A:n.y discharge from the ash pond into Crutchfield Branch is to be 
intermittent. Under normal low flow or drought conditions in the Mayo 
Creek watershed, the ash pond discharge will normally be returned to the 
Mayo impoundment. During periods of normal or high flows, there may 
be some discharge to Crutchfield Branch. Crutchfield Branch discharges 
into Mayo Creek approximately 8,000 feet downstream of the proposed Mayo 
dam. 

The Mayo Creek drainage area makes up approximately 21.4% of the Hyco 
River flow on an average hydrological year. With a predicted discharge 
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of 24 cfs, the proposed ash pond and reservoir dam will reduce the Mayo 
Creek's contribution to the Hyco flow to about 12%. However, during 
drought flow the minimum of 2 cfs to be released from the Mayo impound­
ment will augment the flow of the Hyco River. 

The reduced flow to the Hyco River will have some effect on the John B. 
Kerr, Gaston, and Roanoke Rapids hydroelectric facilities downstream. If 
a zero outflow is assumed during filling and it takes 2.35 years to fill 
the Mayo impoundment, the power losses to the hydrofacilities downstream 
would be about 21,000 megawatt-hours valued at about $100,000. 

During operation, assuming an average discharge of 24 cfs, total losses 
to the downstream projects would be about 5000 megawatt-hours per year 
or around $20,000. 

4.3.1.3 Groundwater 

See Section 2.2.2 

4.3.2 Impacts on Natural Systems 

4.3.2.l Aquatic Ecology 

4.3.2.1.l Water Quality 

Changes in physical and chemical composition are certain to occur when 
changing from a floWing (lotic) to a nonflowing (lentic) condition. 
Therefore, water quality in the early years of the impoundment will be 
different than after several years of existence. 

Formation and operation of the reservoir will cause some changes in 
surface water temperatures in that any large water body is subject to 
insolation which ultimately increases the temperature above that of 
natural flowing waters. 

Typical of piedmont lakes and impoundments, oxygen depletion in the 
hypolimnion caused by summer stratification will result. 

DownstreSDl water quality in Mayo Creek can be expected to show physical­
chemical similarities to the Hyco River below Lake Byco, and to the Dan 
River, which is above Kerr Reservoir. Data collected by Weiss (1975) 

.. 
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.. ·, . I rcrrn the11e tr-lbuturlee offera some idea of what the downstream water 
quality from the proposed Mayo impoundment will be. 

Dovnatream water quality will depend to a large extent upon the quantity 
of flow. Even though the minimum flow released from the dam will be 
cool and highly aerated with Howell-Bunger valves, this water will tend 
to wam due to isolation effects. Low D.O. aud nutrient buildup will 
result during extended low flow periods. This is similar to conditions 
that occur during preimpoundment lov flow conditions. 

Drawdown effects on water quality in the impoundment should be negligible 
because the projected levels of drawdown on the average are minimal. 

Some toxic substances will be released to the reservoir during operation 
The impacts of these releases are discussed in Section 4.3.2.1.2.2 below. 

4.3.2.1.2 Fisheries -
4.3.2.1.2.1 Cooling Tower Blowdown 

Under normal conditions all of the cooling tower blowdown is to be used 
as the water source for ash sluicing. However, during summer months, 
the cooling tower blowdown may exceed sluice needs. In this case, the 
excess water will be discharged directly into the reservoir. This 
excess blowdown discharge will dilute rapidly upon mixing with reservoir 
waters. Concentrations of residual chlorine. metals, and cold-side 
blowdown temperatures are not expected to have any noticeable overall 
effects on fisheries production in the reservoir. Production is expected 
to be limited locally in the area of blowdown discharge. 

In addition the concentration of chlorine in the ash pond effluent 
should be minimal due to the retention time of ash sluice water in the 
ash pond. Also, the temperature of the effluent should approximate 
the ambient level of the reservoir due to retention time in the ash pond. 

Maximum instantaneQus residual chlorine concentrations in blowdown water 
discharged directly to the reservoir are expected to be about 0.5 mg/1 
with a daily average of 0.2 mg/ 1. These discharge limitations are 
adequate for the protection of ~Jst fisheries resources. Chlorination 
of cooling waters and its subse~uent discharge into the impoundment is 
expected to limit fisheries pruuuction in the immediate discharge area 
by reducing food supplies and by eliciting an avoidance response of 
fishes in the area. The avoidance responses of fishes to chlorine 
concentrations of 0.2 - 0.5 mg/1 are well documented (Tsai, 1975) • 

.. 
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Estimated monthly blowdow temperatures ranging from 23.9•c (75°F) in 
December to 32.2•c (90.F) in July {see Section 1.5.3) are not expected 
to have any ad~erse effects upon fisheries production. The small volume 
of heated discharge waters directed to the reservoir will rapidly dissipate 
upon mixing with reservoir waters and may act with other discharge 
pollutants to increase toxicity effects and avoidance response to fishes 
in the immediate area of the discharge. It is not expected that these 
pollutants will have any direct effects on either survival or production 
of fisheries resources in the impoundment. 

4.3.2.1.2.2 Ash Pond Discharge 

The fly ash caught by the electrostatic precipitator may be routed to 
the 160-acre ash pond. This fly ash contains several t~xic substances 
that are released when dissolved in water. However, the only substance 
of noteworthy concentration coming from the ash pond effluent is selenium 
estimated to be 0.03 ppm. The highest projected concentration over a 20-
year period is approximately .013 ppm. This would occur under drought 
conditions. {Section 1.5.4 and Appendix G) 

Selenium, an essential micronutrient, 1s needed by man at a rate of 0.04 
to 0.10 mg/kg of food while some animals require selenium at 0.01 to 
0.10 mg/kg {USEPA, 1976). However, selenium is a bioaccumulator, i.e., 
it becomes more concentrated with each step in the food chain and accumulates 
in tissues. It may concentrate at a higher rate in certain organs such 
as reproductive organs than in muscle tissue. It is believed that 
selenium is incorporated in the food chain mainly through plankton, 
although it is also thought to concentrate in periphyton and benthos. 
Once selenium is incorporated into the sediments it takes on a stable 
insoluble form and is effectively removed from the food chain. At high 
enough concentrations, selenium can have sublethal and lethal effects on 
fish. The most noticeable sublethal effect is for selenium to accumulate 
in the reproductive organs which may inhibit successful spawns. However, 
the exact levels that cause lethal effects in fishes are not known. 

Duke Power Company recently published a final report on the decline 
of fish populations in the reservoir of the Bele~s Creek coal-fired 
power plant. This plant also has an ash pond th~t discharges into a 
reservoir. Selenium was determ.i1cd to be the factor that caused the 
serious drop in the number of fish in the lake. However, no determination 
was able to be made as to the exact concentration that caused the decline 
in population. 

CP&L has also initiated a study on the concentration of selenium in 
their Roxboro/Hyco plant reservoir and in representative fish tissue 
samples taken from the reservoir.~ 
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N.C. Department of Natural Resources and Community Development, Oivision 
of Environmental Management will require a National Pollutant Discharge 
F.llminRtlon Syatem (NPOES) per~it under Section 402 of the Clean Water 
Act for the proposed ash pond discharge. 

CP&L has applied for the NPDES permit and the Division of Environmental 
Management (DEM) is aware of the proposed selenium discharge and its 
potential effects. The Division has the authority to deny the permit or 
issue it with conditions if they feel this is required to protect 
water quality. DEM issued a 401 certification in May 1977 and it stated 
"that the discharge of wastewater from the Mayo Electric Generating 
Plant be conducted in accordance with the terms and conditions to be 
imposed in the State NPDES discharge permit." (Appendix E) 

The concerns of the N.c. Wildlife Resources Commission and the U.S. 
Fish and Wildlife Service over the potential selenium problems that 
were expressed in this section of the DEIS have been resolved. See 
Appendix F. 

4.3.2.1.2.3 Impingement and Entrainment 

The operation of a closed-cycle cooling system is expected to minimize 
the effects of impingement and entrain111ent of adult, juvenile, and 
larval fishes. Makeup and service water requirements are estimated at 
approximately 991 1/s (35 cfs). This low volwne cooling water require~ent 
in association with low intake approach velocities (0.15 m/sec or 0.5 ft/sec 
is expected to produce negligible impingement and entrainment effects on 
fisheries resources. 

Species most likely to be impinged include the bluegill (Lepomis macrochirus 
yellow perch (Perea flavescens), green sunfish (Lepomis cyanellus), and 
eatinfin shiner (Notropis analostanus). The impingement rates of these 
fishes will depend upon their abundance in the vicinity of the intake, 
total body size, and swimming abilities under various themal regimes. 
The use of concrete or other similar smooth material around the deep-
water intake would minimize the attractiveness of the area to small 
fish. 

The entrainment of organisms is expected to be miniul as a result of low 
volume water requirements, deep intake location. and lack of suitable 
spawning habitat in the vicinity of the intake structure. However, entrain­
ment of organisms through the cooling water system will result in 100% 
mortality. 
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4.3.2.1.2.4 Drawdown 

Schedules of predicted reservoir drawdown below the noudnal pool level 
of 132 m (434 ft) range from 0.6 m (2 ft) under. normal conditions to J.6 m 
(12 ft) under 20-year drought conditions. Effects of drawdown vary among 
species, extent of drawdown, duration, and seasonal occurrence (Phillips, 1966; 
Jester, 1971). 

The impact of drawdown on fisheries production in Mayo Reservoir will be 
most pronounced in shallow water coves and in the area from the N.C. 
Hwy. 49 bridge to the headwaters. Exceeding the projected 2-foot average 
annual drawdown is expected to decrease the abundance of small fish such as 
small bluegill (Lepomis macrochirus) and green sunfish (Lepomis cyanellus) 
by stranding them in isolated pools during drawdown and by exposing them 
to increased predation (Bennett, 1971). The overall effects of drawdown 
on fisheries production in Mayo Reservoir will be dependent upon the 
nature of annual drawdowns and the composition of the fishery that develops 
in the new impoundment. Because the projected drawdown of the Mayo reservoir 
is no greater than the drawdowns experienced at nearby Hyco and Kerr Reservoirs 
and these lakes support reasonable fish populations, the effects of drawdown 
are not expected to be critical at Mayo. 

4.3.2.1.2.S Effects on Fishery Stocks Downstream of the Reservoir and Ash 
Ponds 

The affected area downstream of the main d8Dl involves those waters 
extending from the Mayo dam to the confluence of Mayo Creek and Hyco 
River, a distance of approximately 6.5 km (4 mi). As discussed in 
Section 2.3.1.2.1, fisheries abundance in this area of Mayo Creek is 
lower than that of other areas of the creek and reflects the overall 
habitat degradation resulting from agricultural runoff and upstream 
logging operations. The construction of the Mayo main dam will limit 
upstream spawning migrations of suckers to the four miles of Mayo Creek 
below the main dam. These fishes include the silver redhorse, golden 
redhorse, suckermouth redhorse, and white sucker. These fish congregate 
in the gravel riffles of Mayo Creek for spawning purposes. Upstream 
spawning migrations from Byco River occur in March and early April. The 
N.C. Wildlife Resources Commission reports that gigging for suckers is 
good to excellent during this spawning period (Fish, 1968). During 
normal operation, expected discharges averaging 60 cfs for March, April, 
and May should preclude any serious negative impacts on spawning sucker 
populations in Mayo Creek. However, most aquatic fauna downstream of 
the dam site on Mayo Creek will be eliminated when the stream is impounded 
since the water flow will cease during the 2½-4 years that the proposed 
reservoir is being filled. Some species may be able to reestablish .. 
themselves downstream of the dam site after the water flow in Mayo Creek 
is resumed. 
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Flows below 56.6 1/s (2 cfs) presently occur about 8% of the time at the 
Woodsdale, Nort~ Carolina, gaging station. Based on the limited Mayo 
Creek data available after construction of the dam periods of 56.6 1/s 
(2 cfs) flow may aggregate to roughly SO% of the time. It is expected 
that this flow rate will result in some further habitat and water quality 
degradation and a corresponding reduction of fisheries production 
downstream of the reservoir. Because the flov of 56.6 1/s (2 cfs) will 
occur approximately half the time, fishes not adaptable to pool habitat, 
low flow, increased temperatures and low D.O., will probably be eliminated 
from the area downstream of the dam to the confluence of Mayo Creek and 
Hyco River, a distance of approximately 6.5 km (4 mi). During extreme 
drought conditions, the flow may be decreased to 2.8 1/s (0.1 cfs), the 
7-day, 10-year low flow. However, during those periods when lov flows 
would occur naturally, the sustained release from the reservoir may 
reduce the drought effects. 

The ecological value of this downstream resource has been discussed in 
Sections 2.3.1.2.l and 2.3.1.2.Z. 

Construction of the ash pond dam on Crutchfield Branch will eliMinate 
approximately one-half of the drainage area of the stream. In contrast 
to Mayo Creek no minimum flows are to be maintained even though there 
may be an intermittent discharge during periods of heavy rainfall. Thus, 
the stream will probably be dry most of the year except for a few pools. 

A sport fishery does not exist on Crutchfield Branch due to its small 
size. The benthoa and small non-sport fishes in the stream that cannot 
adapt to pool habitat will be eliminated. 

The same effect would be created downstream of the auxiliary ash pond if 
it were created. 

4.3.2.1.3 Benthos 

Normal operation of the Mayo Creek plant should have minimal effect on 
the benthos of the reservoir. Some operational processes or structures 
which could have an effect are blowdown discharges, reservoir drawdown, 
and variations in flow downstream of the dam. 

The discharge of blowdown may have some effect in a small area at the 
point of discharge to the reservoir. This effect results primarily from 
the discharge of chlorine, used to prevent biofouling, in the blowdown. 
Studies of chlorinated cooling tower blowdovn show that the chlorine 
residual is generally reduced within a few hundred feet of discharge. 
In this area invertebrates have been killed. though never completely 
eliminated. This effect should be minimized since most of the blowdown 
is to be directed to the ~sh sluice system. 
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The synergistic effect of chlorine and heavy metals present in the 
blowdown could be responsible for some mortality of aquatic organisms 
(Dickson, et al., 1974; Brunga, 1976). 

Another potential operational impact is related to reservoir drawdown. 
Since benthic organisms are relatively sedentary and many are burrowing 
forms, reduction in reservoir level would leave some stranded at higher 
levels and reduce the area available for habitation by the burrowing 
organisms (Benson and Hudson, 1975). However, with a predicted average 
annual drawdown of about .6 meters (2 ft), the surface areas affected 
will be small and any impact on the benthos could be counteracted by 
oviposition and larval migration when reservoir level returns to normal 
and also by the recently documented ability of many benthic forms to 
exist at depths as great as 50 cm (20 in) below the surface of the 
bottom sediment (Rynes, 1974). 

Finally, there will be major changes in the benthic fauna of Mayo Creek 
and Crutchfield Branch below the dam due to the variation in the regulated 
flow from the dam site as described in Section 4.3.2.1.2.5. The deterioration 
of water quality, especially dissolved oxygen, likely to accompany these 
periods of low flow will also adversely affect the benthos. 

4.3.2.1.4 Periphyton 

Operation of the Maya plant should have minimal effect on the algal 
community of the reservoir. The operation processes which could have an 
effect are blawdown discharges, reservoir drawdown, and flow variations 
downstream of the dam. 

Cooling towers have been designed and located under NPDES guidelines on 
concentrations and duration of chlorine residuals to minimize potential 
effects on algal populations. Chlorine residual is rapidly dissipated 
within the area of the discharge and will not completely eliminate algal 
communities even within the limited area. Heavy metals present in 
blowdown could be responsible for the mortality of algal cells although 
lethal concentrations are not expected. 

Another operational impact is reservoir drawdown. Drawdown could affect 
the establishment of a stable algal community. Temporary shallow water 
areas could result in some reduction of green algae with a corresponding 
increase in blue-green algae under "bloom" conditions. Benthic algae, 
primarily the Bacillariophyceae, could be subject to desiccation in 
areas of extreme drawdown. However, with a predicted average of about 
0.6 m (2 ft) during the year, the surface area affected will be small 
and any impact on algae would be minimal • 

... 

4-26 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 186 of 565



With low flows of· 56.1 -1/aec (2 cfs) occurring more frequently below the 
dam, and intermittent flow below the asb pond dam, extreme variations in 
algal reproduction and populations and perbapa the increase of the 
Cyanophyceae can be expected. Benthic algal forms common in shallow 
water will be adversely affected by lowered dissolved oxygen levels 
which may occur during periods of reduced flow. 

4.3.2.2 Terrestrial Ecology 

4.3.2.2.1 Flora 

After flooding of the reservoir, changes in the flora along the shoreline 
of the impoundment will occur. A community of emergent, submerged, and 
floating aquatic macrophytes will develop in appropriate habitats. 

Vegetation within a few meters of the reservoir shoreline, which existed 
in that area prior to the filling of the reservoir, may shift toward a 
more moist or water tolerant type of flora. 

Factors which most directly affect the rate of succession in a newly 
formed reservoir include dissolved oxygen, nutrient supplies, pH, light 
penetration, substrate texture, and water velocity (Sculthorpe, 1967) • . 
The shallow, most protected areas of the impoundment produce the best 
habitat for the development of an aquatic plant community. The steepness 
of the banks in many sections of the reservoir will yield a very narrow 
littoral zone and hence limit the development of aquatic plants. A 
study of the colonization by aquatic vegetation in Belews Lake, (Weiss, 
et al 1975) a cooling reservoir constructed by Duke Power Company 93 km 
(50 mi) west-southwest of the Mayo site, found aquatic species beginning 
to colonize the littoral zone during the second year following completion 
of fillins of the reservoir. Some of the species most abundant included 
common cat-tail (Typha latifolia), peltandra (PaltanJra virginica), 
various ludwigias (Ludwigia epp.), pondweed (Pota.mogeton diversifolius), 
and tag alder (Alnus serrulata). Similar gradual colonization by aquatic 
species is expected in suitable areas in the reservoir to be created at 
Mayo. 

Along areas possessing very gradually sloping shorelines, the root 
systems of some of the vegetation, particularly trees with deep ,vats, 
will experience a change in the moisture regime. Jepending on the 
magnitude of the change in water elevation relative to specific trees 
and the species involved, the effects will vary. Rosner (1960 and 
1962), among others, has investigated various tolerances to water saturated 
soils among several forest trees. His studies indicate that silver 
maple (Acer saccharinum), box elder(!.:_ negundo) and button bush (Cephalanthu: 
occidentalis) are the most tolerant. Co~tonwood (Populus deltoides), ... 
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green ash (Fraxinus pennsylvanica), and American elm (Ulmus americana) 
are slightly less tolerant, wtrile hackberey (Celtis occidentalis), 
sweet gum (Liquidambar etyraciflua). red maple (Acer rubrum) and sycamore 
(Platanue occidentalis) are the least tolerant of the species studied. 

Reservoir drawdowns projected to occur could adversely affect the establishment 
of a stable community of aquatic macrophytes in the reservoir. These 
drawdowns are the result of the cooling tower make-up water requirements 
plus evaporation and releases at the dam vhich at times will exceed the 
flow into the reservoir by Mayo Creek and its tributaries. The duration 
of drawdown is the primary factor which will affect the magnitude of 
harm to aquatic plants. The trees found at the shoreline and other 
deep-rooted plants should be well able to survive drawdown influences. 
The su.bmerged and floating 1118.crophytes will be damaged by the desiccation 
of above ground portions and root systems. 

The absolute effect on shoreline depends on the species composition and 
evaluation relationships in specific areas. The steepness of the slopes 
should prevent most trees from succumbing to water saturated soil in a 
large percentage of the shoreline area. Reservoir drawdowu will have 
some illlpact on shoreline and aquatic macrophytes. These effects are 
discussed in Section 5.2.3.2.l. 

The emissions from the plant site should not have a significant impact 
on the flora in the area since the plant must operate in compliance with 
the permits issued by the State (Appendix B). 

4.3.2.2.2 Fauna 

Once construction activities have been completed and plant operation 
begins, some areas of land previously committed to construction activities 
or other land use will be reforested or revegetated by seeding. As 
th~se areas progress through natural successional stages, both food and 
cover will be provided for a wide variety of wildlife. 

The reservoir required for the operation of the Mayo facility should 
increase the value of the site as waterfowl and furbearer habitat. The 
approximate 525 ~a (1300 ac) of company-owned land between the normal 
pool elevation ~ t the 132 m (434 ft) contour and the project boundary at 
the 137 m (450 : ~) contour will provide shoreline habitat to many game 
~nd non-game ~~ldlife. Continued utilization of the reservoir for 
electrical genera~ion is not expected to adversely affect the quality of 
the shoreline ha~itat. 

.... 
4-28 

I 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 188 of 565



( 

Possible im.pacts to fauna related to the operation of the plant are 
associated with stack emissions, reservoir drawdown, and plant noise. 

The Mayo Electric Generating Plant has been designed and must operate in 
compliance With State and Federal air quality standards. Therefore, 
negative effects of stack emissions are not anticipated. 

During drought conditions and periods of low stream flow, the operation 
of the plant will necessitate drawdown of the reservoir. The magnitude 
of the impact of such drawdown on adjacent terrestrial communities 
depends primarily on the duration of that condition. Long term drawdown 
could alter shoreline vegetation and thereby negatively affect the 
associated fauna. Predicted flow conditions and operational requirements 
indicate that drawdown of sufficient duration to cause such effects 
would occur infrequently. 

Because noise diminishes rapidly with increased distance from the source, 
noise associated with plant operations are expected to have little 
effect on fauna beyond the plant boundary. See Appendix P for mitigation 
agreements. 

4.3.2.2.3 Impacts Downstream of the Reservoir and Ash Pond 

The water flow downstream of the ash pond and Mayo dam will be significantly 
reduced. This will not only affect the aquatic organisms as indicated 
in Section 4.3.2.1 but also terrestrial organisms. 

Theda.ma will probably prevent any significant flooding that would 
normally occur in the wetlands adjacent to the stream. This lack of 
flooding could encourage farmers to clear the bottomlands adjacent to 
the streams for agricultural fields or other types of development. 

The reduction of flooding in the bottomlands would probably create drier 
soil conditions allowing highland plant species to enter. The bottomland 
trees that are already present probably would not be significantly 
affected due to their extensive root system.a enabling them to adapt to 
drier conditions. However, some of the understory species, especially 
the herbaceous species, will be eliminated. 

Because of the possible changes mentioned above, a different faunal 
species diversity may be created at the site typical of a more highland 
area. 
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A source of water for the fau~ should not be a limiting factor in Mayo 
Creek since a flow of at least 2 cfs will generally be maintained below 
the dam. However, the water supply in Crutchfield Branch will be reduced 
or eliminated. The fauna may have to search elsewhere for a dependable 
water supply. 

4.3.2.3 Historical, Archaeological and Cultural Resources 

None of the historic or prehistoric sites identified in the Mayo site 
are considered of significant enough value to warrant further study and 
are not under consideration for inclusion on the National Register of 
Historic Places. 'nlerefore, plant operation will have little impact on 
historic, archaeological and cultural resources. 

4.3.3 Impacts on Socioeconomic Conditions 

The number of employees at the Mayo plant, when both units No. 1 and No. 
2 are operational, is estimated to be 150. The average annual salary 
per employee should be about $14,990. 

CP&L indicates that most of the employees are to be obtained from the 
local labor force. However, some employees will be transferred from 
existing CP&L plants to Mayo. When these sources are not sufficient to 
meet needs, recruitment efforts will expand to other areas including 
technical schools throughout North Carolina and colleges and universities 
throughout the southeast. Approximately 1/3 of total plant employees 
will relocate and start nev homes. Based on a possibility of 50 new 

.housing starts in the area, a population increase of approximately 180 
persons could occur. However, there should be little or no impact on 
public services such as schools, police, medical, fire, etc. 

In addition to thel56permanent CP&L jobs to be established, several 
satellite jobs will probably be started in the community to meet the 
increased demands required for the plant and its employees. Also, the 
reservoir would increase water related recreational potential in Person 
and surrounding counties (See Section 1.5.8). 

4.4 Imoact of Construction and Maintenance of Transmission Facilities 

4.4.1 Impact on Flora 

The major long-term effect on the flora of the transmission corridors is 
the cutting of vegetation along the right-of-way. All forestland within 
the cleared areas will be irrevocably lost. 
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6 \Only.vegetation .which . interferes with construction and maintenance I 
l activities or poses a hazard to the operation of the line will be cut, 
; and the remaining vegetation vill be left to give the right-of-way a r 
J "feathered" effect, as described in Environmental Criteria !2!, Electric / 

I; Transmission Systems, published by the U.S. Department of Interior and 
1 the U.S. Department of Agriculture. Herbicides will not be used in '\ 
\., clearing or maintaining the right-of-way. 

Screens of natural vegetation will be maintained where feasible at all 
major highway and stream crossings. They will serve the dual purpose of 
screening the right-of-way from public view and reducing soil erosion 
from entering drainageways. Maintenance crews will trim screens, mow 
the right-of-way, and cut danger trees on a 3 to 5 year cycle. 

There are no known endangered or threatened flora species within the 
proposed Mayo-Wake 500 kV, Mayo-Roxboro 500 kV, or the Mayo 230 kV 
Tap corridors. 

4.4.2 Impact on Fauna 

The proposed transmission lines for the Mayo Electric Generating Plant 
are expected to have a minimal impact on the area's fauna with the 
majority of impact to be short-term. The clearing and construction 
activities will disrupt normal wildlife movement patterns during the 
construction phase. Bovever, once construction is completed, the 
displaced wildlife is expected to return to the area. It is expected 
that the "edge effect" created where the corridor passes through forested 
areas should partially offset the impact on wildlife by clearing of the 
corridor. The cut vegetation left in windrows along the right-of-way, 
as well as second growth vegetation in the right-of-way, should provide 
cover for many existing species of wildlife in the area. 

The construction and maintenance activity is not expected to permanently 
disrupt wildlife reproduction or migratory patterns in the area. The 
minimum conductor separation is 5 m (18 ft) for 230 kV and 9 m (JO ft) 
for 500 kV. Therefore, because of the large conductor separation, there 
will be no electrocution of birds. 

There are no known endangered or threatened fauna species within the 
proposed Mayo-Wake 500 kV, Mayo-Roxboro 500 kV, or the Mayo 230 kV Tap 
corridors. 

4.4.3 Impact on Hydrology 

The proposed transmission lines are expected to have a minimal i.Jllpact on 
the area's water resources. CP&L indicates that at all water crossings, 
a buffer zone of not less~than three meters (10 ft) oa either side of 
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the waterway will be selectively cleared (hand cut) to reduce erosion. 
Heavy equipment will be permitted to cross streams only when necessary 
and only at one location. Cut vegetation vi.11 be placed in the atrea11 
and on the stream banks at such crossing~ to prevent erosion and will be 
removed from the stream after construction is c011pleted. Ruts caused by 
heavy equipment around drainageways will be leveled and be seeded to 
reduce erosion. 

4.4.4 Impact on Soils 

CP&L indicates that impact on existing soils by transmission line construction 
and maintenance will be kept to a minimum. The majority of the soils to 
be traversed are classified by the U.S.D.A Soil Conservation Service as 
moderately erosive. 

An Erosion Control Plan will be filed with the State of North Carolina 
in accordance with the rules and regulations of the Sedimentation 
Pollution Control Act of 1973. Thia plan will specify all protective 
•eaaures to be taken in areas where a potential for significant soil 
erosion exists. Special emphasis is placed on steep slopes, severely 
erosive soils, and the crossings of all streams, rivers, ponds, and 
lakes. If soil erosion does occur, the soil will be stabilized by 
applying a suitable ground cover in accordance with recommendations of 
the u.s.D.A. Soil Conservation Service. 

4.4.5 Itnpact on Aesthetics 

The proposed transmission lines will be routed to miniaize visual effects. 
Where possible, the lines will be routed away from existing and identifiable 
future population cent-era to the extent possible. Major highway, lake, 
and river crossings will be screened, where feasible, Vith natural 
vegetation. At the two crossings of the proposed Falls Lake Reservoir 
for the Mayo-Wake line, the shortest crossings of the flood zones vere 
selected, thereby minilllizing cost as well as public visibility. 

While every attempt will be made to avoid population concentrations and 
utilize natural screening, there will be some visual effects due to the 
size of the 500 kV sttuctures. The 230 kV line, however, will be 
constructed with low-profile wooden H-frame structures (Section 1.6.2.3) 
that should blend reasonably well into the sunounding rural landscape. 

4.4.6 Impact on Archaeological and Historical Sites 

The proposed transmission lines should not affect known archaeological 
sites. Various archaeological studies performed for the State of North 
Carolina have indicated a greater potential for archaeological finds 
around natural drainageways. However, a report prepared by the Research 

... 
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' 
Laboratories of lnthropology states that there is no evidence to indicate 
that such •ites exist around small stream.a in the area of the proposed 
Mayo Electric Generating Plant. The report further concluded that the 
broader stream and river basins have a greater potential of yielding 
archaeological finds. The only major stream to be crossed, the Neuse 
River, is to be impounded to create the Falls Lake Reservoir. Therefore, 
the proposed Mayo-Wake corridor should have no impact on archaeological 
sites in the Neuse River basiu. 

All historical sites have been inventoried in cooperation vi.th the N.C. 
Division of Archives and History. For the Mayo-Wake and Mayo Tap Lines, 
it has been determined that there should be no impact on designated 
historical sites. 

For the Mayo-Roxboro line, appropriate steps have been taken to minimize 
the impacts on the John Rogers House indicated in Section 2.8.2. The 
John Rogers House is currently under study for inclusion in the National 
Register of Historic Sites. The Rouse ie located on SR 1326 approximately 
Smiles from the proposed Mayo Electric Generating Plant. In order to 
minimize the impact on this structure from the proposed Mayo-Roxboro 
line, CP&L utilized the John Rogers House and another structure on the 
opposite side of the transmission line as a control in establishing 
the proposed transmission line route. CP&L will maintain a minimum 
distance of 721 feet from the centerline of the transmission line to the 
John Rogers House. In addition, a wooded area will exist between the 
John Rogers House and the transmission right-of-way. 

4.4.7 Impact on Land Use 

The lines are anticipated to cause no change in population patterns and 
a minimum change in land use in future years. No residences will be 
removed or affected. The only lands committed to the lines are the 
areas they will traverse. Ownership of the land is retained by the 
property owners who will be able to continue to use it for agricultural, 
recreational or other purposes not inconsistent with the operation of 
the lines. However, th~. timber resources within the cleared right-of-~ay 
will be irrevocably lost_. 

4.5 Dam Design 

The Land Quality Section of the N.C. Division of Land Resources under 
the Department of Natural Resources and C011111Unity Development normally 
reviews the design of proposed dams that are 15. feet or more high or 
contain more than 10 acre feet. This review is done under authority of 
the N.C. Dam Safety Law of 1967 (GS 143-215.23) • 

... 
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However"•·• electric generating facilities to be constructed pursuant 
to a certificate of public convenience and necessity from the North 
Carolina Utilities Commission" are exeaapt from the regulatory authority r' 
of the Land Quality s~ctlon. Such ia the case in the proposed Kayo ~ 
Creek project. 

The Utilities Commission does not have dam safety engineers on its 
staff. so the commission formally requested the Land Quality Section 
of the N. C. Division of Earth Resources to review the e:~posed dam 
design for the Utilities Commission. The Land Quality Section agreed. 

Based on the Land Quality Sections letter of 14 April 1978. the H.C. 
Utilities Commission on 8 June 1978 indicated that the main reservoir 
dam plans were adequate except in four respects: 

"l. There are no provisions for emergency drainage of the reservoir. 
If this dam were under the jurisdiction of the H.C. Dam Safety Law, we 
would require that a bottom drain be provided to allow lowering the 
reservoir. The detailed requirements for the drain would be determined 
by the design engineer and submitted to the state for review; in general 
tenu we would be thinking that there should be emergency provision to 
lower the reservoir level from the maximum pool to within 10 to 20 feet 
of the foundation level over a period of 60 to 90 days. 

2. There are no piezometera in the outer slope of the embankment. 
We would ask the design engineers to include these.and would expect 
the number of piezometers to be on the order of 10 to 20. (This is a 
relatively inexpensive way to confirm the flow net used for seepage 
and structural stability analyses the design). We would also ask the 
design engineer to consider installing settlement plates in the embankment 
for monitoring, though settlement plates would not necessarily be a 
requirement. 

3. There is no underdra~age blanket provided for the service 
spillway north of Sta. 16+20. ~ We would ask that the design engineer 
either provide justification or provide an underdrain blanket and 
collector system. 

4. There are no final drawings showing the locations of borrow 
sources. We would ask the design engineer to document the borrow plans." 

CP&L has agreed to these terms by letter of 23 June 1978. 

The Land Quality Section plans to review the design of the ash pond~ 
when the plans are complete~ The plans should be complete in early 1979. 1 

---
.. 
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4.6 404(b) Anaylsis 

The following section is included 1n this statement ia order to comply with 
Section 404(b) of the Clean Water Act. The EPA guidelines used in this 
404(b) analysis were published in the Federal Register. Vol. 40. No. 
173, Friday, September 5, 1975. The purpose of this analysis is to 
assess the impacts of the placement of fill materials for the dam and 
road realigmnents into vaters of the United States - specifically Mayo 
Creek and its adjacent wetlands. The actual placement of fill materials 
in Kayo Creek and its adjacent wetlands ia the only aspect of the 
entire project that requires a Department of the Army permit. These 
activities are considered to be the primary concern. All other impacts 
discussed in this FEIS are to be considered secondary. 

The analysis presented below follows the paragraph procedure outlined in 
the EPA guidelines. 

Paragraph 230.4-1 

Physical and chemical-biological interactive effects and approaches for 
evaluation. 

a. Physical Effects 

(1) Destruction of Wetlands 

If the proposed dam is completed as proposed, approximately 5 acres of 
wooded bottomland would be filled along with about 1 acre of stream 
habitat. Although the wooded bottomland is infrequently flooded, it 
does provide organic nutrients, and wildlife habitat. It also serves as 
a natural purifier by trapping sediments from farm runoff, and provides 
a flood plain during high flow periods. 

Mayo Creek does not have a significant sport fishery, however, a good 
diversity of aquatic organisms is present. 

Relocation of the road N.C. 49 through the wetlands adjacent to the Mayo 
Creek will have similar effects as the dam construction. Approximately 
1 acre of wetlands will be filled in this process. 

(2) Effects on Water Column 

Some turbidities will be created during placement of the fill for the 
road relocation and dam. This impact should only be evident during 
construction since the disturbed areas are to be seeded when they are 
complete. 
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(3) Effects on Benthos 

All benthic organisms within the alignment of the road and dam will be 
destroyed. However 1 similar populations may establish on the road banks 
and dam slope inundated in the main reservoir. 

b. Chemical-Biological Interactive Effects 

(1) Exclusions from Evaluation 

The proposed fill materials do not meet any of the exclusions from 
testing outlined in the guidelines. 

(2), (3) Water Column Effects and Effect on Benthoa 

The fill material for the proposed dam and road relocation are to be 
obtained froa within the reservoir and ash pond limits. Since there are 
no known sources of pollution in the Mayo Creek watershed, the placement 
of this material into Mayo Creek is not anticipated to have any adverse 
chemical-biological interactive effects. 

c. Procedure for Comparison of Sites 

This procedure is for excavation and disposal sites when a hydraulic 
dredge is used and the material is disposed of in open water. This 
procedure is not applicable to the proposed project. 

Paragraph 230.4-2: Water Quality Considerations: 

No toxic substances are to be discharged in regard to the pe~tted 
action of the proposed project. Therefore, water quality standards 
should not be violated. 

Paragraph 230.5 

Selection of Disposal Sites and Conditioning of Discharges of Dredged or 
Fill Material. For a discussion of alternate dam sites see Section 6.1. 

a. General Considerations and Objectives. 

In general, the proposed discharges are not compatible with the guidelines 
of this section. 

b. Considerations Relating to Degradation of Water Uses at Proposed 
Disposal Sites. 

(1) Municipal Water Supply: .. None present. 

(2) Shellfish: No anticipated adverse effects. 

(3) Fisheries 
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All fisheries habitat within the alignment of the road and dam will be 
destroyed. Also, some fishes will be unable to avoid the filling area 
and will be destroyed. 

(4) Wildlife 

Most of the wildlife within the fill areas will be displaced as the 
habitat area is eliminated. However, some less mobile forms will be 
buried. The nutrient matter normally washed into Mayo Creek from the 
wetlands vegetation will be eliminated. See Appendix F for wildlife 
mitigation agreements. 

(5) Recreation Activities 

Recreational use of the area will increase due to the creation of a 
2,800-acre reservoir. 

(6) Threatened and Endangered Species: No anticipated adverse 
impact. 

(7) Benthic Life 

All benthic organisms within the alignment of the road and dam will be 
destroyed. However, similar populations may reestablish on the road 
bank and dam slope inundated by the main reservoir. 

(8) Wetlands 

If the dam and road relocation are completed as proposed, approximately 
6 acres of infrequently flooded wetlands and 1 acre of stream habitat 
will be filled. 

According to the guidelines, discharge of fill materials in wetlands 
shall not be permitted unless, 

(a) "the activity associated with the fill must have direct access 
or proximity to or be located in the water resources in order to fulfill 
its basic purpose ••• " and 

(b) "that the proposed fill and the activity associated with it 
will not cause a permanent unacceptable disruption to the beneficial 
water quality uses of the affected aquatic ecosystem ••• " 

The proposed dam complies with item (a) since in order to create a large 
reservoir a dam has to be located in a stream • 

... 
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The project also complies vitb item {b), but the connection is not as 
obvious as item (a). Water area vill be destroyed by the dam but will 
be replaced by 2,800 acres of water habitat. The benefits derived from 
the 6 acres of wooded bottomland such as a source of nutrients, vildlife, 
habitat, natural purifier, and flood plain vill be altered. However, 
the 2,800-acre reservoir vill contain many more producers such as zooplankton, 
phytoplankton, benthoa, and emergent marshes along the shoreline. There 
should be an increased use of the area by vaterfovl due to greater 
surface area and increased furbearer habitat due to the increased miles 
of shoreline. The reservoir will act as a stilling basin alloving most 
of the suspended sediment in upland runoff to settle before it affects 
downstream areas. Also, the reservoir, due to its size~ will reduce 
flood impacts downstream. 

Thus, the water quality uses of the area will be altered but not necessarily 
create a permanent unacceptable disruption to the beneficial water 
quality uses. 

(9) Submersed Vegetation: None present. 

{10) Size of Disposal Site: Not applicable. 

c., d. Contaminated Pill Katerlal Reatrtctiou: Not applicable. 

e. Mixing Zone Determinations: Not applicable • 

... 
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Table 4.2-1 E1timated Work Force for the Mayo Electric Generating Plant 
Construction 

!.!.!!. 
1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

Year -
1986 

Approximate Average 
Numer of 

Conatruction Force 

0-200 

300 

700 

750 

300 

500 

525 

50 

Approximate Number of 
Operational Force 

150 

Estimated 
Total Wages• 

$3,250,000 

$5,250,000 

$12,400,000 

$14,300,000 

$6,000,000 

$10,500,000 

$11,400,000 

$400,000 

Eatimated 
Total Wages• 

$2,250,000 

tswagea for future years have been escalated at the rate of 7% per year 
compo.unded. 
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Table B-1 

p A R T I C U L A T E 
AS OF APRIL 14 , 11111 OAILY VALUES NORTH CAROLINA 

CAROLltU POIIER L LIGHT CO AERONETRIC DATA BANK 

PLANT NAMEI ROXIIOAO SEG PLANT 
STATION HAMEi AFTER8AY SITE 
STATION CODE NOi T3-3l40•AA 
COUNTY: i>ERSON 
SITE LDCATIOHt LAKE HYCO AFTERBAY OFF SR 1322. 
STATION TYPEI OVERLOOKS LAKE• FAIRLY DESOLATE 
CO~MENTS1 APPROXIMATELY 600 MILES NW OF STEAM PLANT. 

JAN 1975 FEB 1975 MAR 1975 APR 1975 HAY 1975 JUN 1975 JUL 1975 AUG 1975 SEP 1975 OCT 1975 NOV 1975 DEC 197S 

l " s 19 s l l s T F M w s M 
2 T s s w F M w s T T 53 s 53 l 
3 F M 14 T s T T s 63 ., 18 F M w 

D 4 s T T F 5 ., F 35 H T 5 T T 

I s 15 w ., s " 66 T 48 s ' F s ., F 
A M T ' 26 s 69 T F s " 5 M T s 

1 T F 35 F H If s M T s T F s 
y 8 " 5 5 T T s T F M w 20 s 12 M 

9 T 5 s " F H " 5 48 T 39 ' s ' 10 F .. " T s T T 56 s w F H w 
0 11 s u T T F s 38 " 44 F " T s T ' 12 s If w JS s 41 M T s T f s ., F 

"' I r 13 H T 12 r s T F 5 " s H T s - ... ' F F M II s H T s T ll F 39 s 
15 • s s T ' s T F 16 H 69 w s H 
16 T s s ., f H " 49 s T T s T 

M 17 f 19 H " T s 13 T 26 T s " f H " 18 s T T 41 F 27 s • F " T s T ' 0 19 s ., II " s H T 5 T F s " F 
20 M T T s T F s • 5 H 49 T 26 s 

N ?l ' F F M • s M T 24 s 43 T F s 
22 • s s T T 5 T 91 F M If 5 H 

T 23 T 20 s s • F 711 " 66 • 5 T T s T 
24 28 F ~ M 66 ' !t6 S T T s w F " w 

H n, s T 29 T f s w F H T s T T 
26 s w If s M T s T F s Jl ., 16 F 
n M T T s T f s ., u s 23 H T s 
211 T F F M ., s M 43 T s T F s 
29 " s T T 2 .. s IOI r F H " s M 
JO 26 T s °'5 II 21 f H " s T T s T 
31 f 23 M s T s F " 

NUHllEH 2 4 6 5 5 5 5 5 5 5 5 5 
MUIMUl4 211 43 35 66 69 78 IOI 91 63 69 53 53 

Gt:.O HEAN ~6 22 19 41 JII 52 51 Sl 3,. 34 29 25 
• EXCEEl> 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL SAMPLES • 57 STARRED l•t ITEMS EXCEEDED THE NoCo 24-HOUR STANDARD OF 150 MICROGRAMS PER cuerc METER 
PLUSSED l•I ITEMS EXCEEDED ThE NATIONAL PRIMARY STANDARD OF 260 HICADGHAHS PEA CUBIC HETER 

RUNNING GEOMETRIC MEAN " 34 MJCAOGM/M .. J N.C. ANNUAL STANOARO IS 60 MICROGRAMS PER CUBIC HETER 
GEOMETHIC STANOAAO OEVJATICN = loll NATIONAL ANNUAL STANDARD JS 75 MICROGRAMS PEA CUBIC METER 

COLLECTION METHOD: HI-VOL 12~-HOUH ~AHPLEI ANALYSIS MElh001 GHAVIHETRIC 
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Table 8-1 (Cont.) 

p A R T I C U L A T E 
AS OF APRIL 14 , 11177 DULY VALU£S NORTH CAROLINA 

CAROLINA POIIIER , LIGHT CO AEROHETRIC DATA BANK 

PLANT NAHEt ROXBORO SE6 PLANT 
STATION HAMEi DOUBLE CREEK SITE 
STATION CODE NOi 73-3140-AB 
COUHTYI PERSON 
SITE LOCATIONt ~R 1166, o.J KILES SOUTH OF HJGHIIIAY 158. 
STATION TYPES RURAL - RESIDENTIAL AERA 
COKHENTSI 7.4 MILES SOUTH OF PLANT ISAMPLERS ADJACENT TO ROADI . 

JAN 1915 FEB 1915 HAR 1915 APR 1915 HAY 1915 JUN 1915 JUL 1975 AUG 1975 SEP 1915 OCT 1975 NOY 1915 DEC 1975 

I Ill s 16 S T T s T F M Ill s M 
2 T s s ., F " Ill s T T 36 s 24 T 
J F M M T s T T s 58 Ill 24 F " 

., 
0 4 s T T F s II F 23 M T s T T 

s s 15 11 w 5 H 45 T 34 s T F s ,, F 
A 6 H T T 22 S 83 T F s "' s M T s 

7 T F 33 F M II s M T s T F s 
y 8 w s s T T s T F M "' 11 s 16 M 

9 ' s s "' F " " s 53 T 43 T s ' 10 F M H ' s T T s II F M " 0 11 s 42 T ' F s 36 II 35 F M T s T .T 
12 s II II s 47 H T s T F s " F .. F 13 " T 11 T s T F s " s M T s 

I 14" T F F M "' s " T s ' 9 F 35 s N 

15 II s s T T s T F 18 M 49 ., s M 
16 T s s " F M "' 40 s T T s T 

H 17 f 18 M M T s 47 T 15 T s "' F M II 
lB s T ' F 27 s " F M ' s ' T 

0 19 s II 11 II s " T s T F s w F 
20 " T T s T F s w s M 40 T 25 S 

N 21 T F F M II s H T 21 s 37 T F s 
22 II s s T T s T 67 F H II s H 

T 23 T 22 s s ,, F 41 M 40 II s T T s T 
24 28 F " H T 64 s T T s Ill F " II 

H 25 s T 29 T F s " F H ' s T T 
26 s II II s M T s T F s 35 W 9 F 
27 H T T s T F s ., 435 36 H ' s 
28 f F F M ., 5 H 42 T s T F s 
29 II s T T 29 S 61 T F H "' s N 
JD 29 T s 46 II 25 F M II s T T s T 
JI F 18 " 5 T s F II 

NUHBEH 2 4 6 2 s 5 5 4 5 5 5 5 
MAXIMUM 29 42 ll 46 83 47 61 67 58 49 40 35 

GEO HEAN 28 22 17 31 44 39 ll u 34 36 21 19 
• EXCEED D 0 0 0 • • 0 0 0 0 0 0 

TOTAL SAMPLES • 53 STARRED C•I ITEMS EXCEEDED THE N.t. 24-HOUR STA~DARD OF 150 MICROGRAMS PER CU81C METER 
PLUSSED l•I ITEMS lACEEOEO THE NA Tl ONAL PRIMARY STANDARD OF 260 HICROGRAHS PEA CUBIC METER 

RUNNING GEOMETRIC HEAN• 29 HlCROBR/HUJ NoC• ANNUAL STANDARD rs 60 MICROGRAMS PER CUBIC METER 
~EOMETRIC STANDARD DEVIATION• l .69 NATIONAL ANNUAL STANDARD IS 7& MICROGRAMS PER CUBIC H£fER 

COLLECTION METHODr HI-VOL 124-HOUR SAMPLEI ANALYSIS METHODI GRAVIMETRIC 
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Table 11-1 (Cont.) 

p A NJICULAT E 
AS OF Al'RIL 14, um DULY VALUES NORTH CAROLINA 

CAROLINA POIIEM L Ll&HT CO AERONETRIC DATA BANK 

PLANT NAM£1 ROXBORO SEG PLANT 
STATION NAMEI E. RIDGEVILLE SITE 
STATION COO£ NO: 73-3140-AC 
COUNTYI t>EASON 
SITE LOCATJONI SH ll02t 0.15 HILES NORTH OF SA 1172. 
STATION TYP[I RURAL• RESIDENTIAL lEHA 
COMMENTS! 12.5 NILES SSII OF STEAM PLANT. I SAMPLERS ADJACENT TO AOADle 

JAN 1975 FEB 1915 MAR 1975 APR 1975 HAY 1915 JUN 1975 JUL 1915 AUG 1975 SEP 1915 OCT 1975 NOV 1915 DEC 1975 

l II s 20 s T T s T F M II s M" 
2 T s s II F M II s T ' 34 s 24 T 
3 F M " T s T T s b5 w 21 F H II 

D 4.1 s T T F s II F 27 M T s T T 
5 s 11 II II s M 54 T 32 S ' F s II F 

A 6 M T T 23 s 73 T F s II s " T s 
1 T F 36 F " w s " ' s T F s 

y 8 II s s T T s T F " w 12 S 23 M 
9 l s s " F M II s 53 T 33 T s T 

10 F " M ' 5 T ' 51 s II F M " 0 11 s 4b T l F s 34 " 36 F " ' s T T 
12 5 II II Jl s 46 M T s T F s " F 

F 13 M T 12 T s T F s II s " T s 
"' ' 14 l F F M II s " T s T ID F 36 s ... 15 II s s T T s T F 19 " 55 II s H 

16 T s 5 II f " II s T T s T 

" 11 F 18 " " T 5 45 T 16 T s II F M II 
18 s T T 53 F 33 5 II f M T s T T 

0 19 5 II 12 II s M T s T F s II F 
i!O M T T s T f s II s H 41 T 24 s 

H 21 T f f M II s M T 25 s 32 T F s 
22 " s 5 T T s T 79 f M " s M 

T 23 T 23 5 s II f 41 M 40 II s T T 5 T 
24 99 f " H 11 T 106 5 T T s II F M II 

H 25 s T 32 T F 5 II f " T s T T 
26 s Ill II s H T s T f s 34 II 11 F 
i!l .. T T s T f s II 42 S 39 " ' s 
28 T f F M II 5 H 50 T 5 T F s 
29 II s T T 30 s 62 T f M II s " 30 33 T s 3e, II 39 f " II s T T s T 
31 F 21 M s ' s F II 

NUM8lH 2 4 6 s s 5 5 4 5 5 5 5 
HUIMUH 99 46 36 11 l06 54 62 79 65 55 41 36 

GEO HEAk 57 23 20 40 53 39 34 48 36 34 22 22 
I EXCEED 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL SAMPLES • 56 STARRED C•I ITEMS EXCEEDED THE N.C. 24-HOUR STANDARD OF lSU MtCROGRAMS PEA CUBIC HETER 
PLUSSED C•I ITEMS UCEEDEO THE NATIONAL PRIHAIIY STANDARD Of 2,0 MtCROORAHS PEA CUBIC HETER 

IIUNNIH~ GEOHETHIC HEAN a 32 MICROGRIM .. 3 h.C. ANNUAL STANDARD JS bO MICROGRAMS PER CUBIC HETER 
GEOMETRIC STANDARD DEVtATJON • 1.11 NATIONAL ANNUAL STANDARD IS 76 HICROGAAHS PEIi CUBIC METER 

COl,LECTtOH METHOOI HI-IIOL 124•HOUA '-AMPI Pl £HA1¥ClC w~TMnn• r.oautw~•Dw, 
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Table B-1 (Cont . ) 

P A A T I C U L A T E 
AS Of APRIL .... 1977 DAILY VALU£S HORTH CAROLINA 

CAROLINA POWER, LIGHT CO AEROMETRIC DATA BANK 

PLANT HAMEi ROXHORO SEG PLANT 
STATION HAMEi AfTERBAY SITE 
STATION CODE NOi 73•314D•AA 
COUNTY* PERSON 
SITE LOCAllON1 LAKE HYCO AfTER8AY Off SA 1322. 
STATION TYPEI OVERLOOKS LAKE - FA IRLY DESOLATE 
COMHEHTSI APPROXIMATELY 6.1 KILES NW Of STEAM PLANT. 

JAN 1976 ff8 1976 NAJI 1976 APA 1976 MAY 1976 JUN 1976 JUL 1916 AUG 1976 SEP 1976 OCT 1916 NOV 1976 DEC 1976 

I 8 T s 56 M T 5 T T s II F M Ill 
2 f M T F s II F M T s 52 T 25 T 
] s T Ill s M T s T 43 f 14 s Ill F 

0 4 s " T s T F s 35 II s M T s 
5 M T F M Ill 29 S 64 M T s T F s 

A 6 T 36 F s 43 T 46 T s T f M Ill s " 7 Ill s 24 s " F M Ill s T T s ·T 
y 8 T s M T s T T s II F 23 M 14 Ill 

9 F M T F s " F M 62 T 111 s T T 
lD s T II s M T s T F s Ill F 

0 11 s w T s T 99 F 111 s " s M T . s 
12 M 32 T F 44 M SJ II s M T s T f s 

IOI F 13 22 T F 28 S T T s T F M Ill s " • ·~ Ill s s w f M w s T T 38 s 19 T "' 15 T 5 M T s T T 5 16 V 32 f M V 
16 F M T F s V f 32 M T 5 T T 

M 11 s T Ill s M 17 T s T f s Ill F 
18 s 45 w ' 96 s 42 T f s II s M T s 

0 19 51 M T 31 , M Ill s M T s T F s 
20 T f s T T s T F M II 51 s 18 M 

N 21 Ill s s w F M Ill s 39 T 18 T s T 
22 T s M T s T T 16 s II F M II 

T 23 , M T , s 23 W 611 f " T s T T 
24 s 37 T Ill 99 S 50 M T s T f s w F 

H ZS 50 S w 49 T s T f s V s M T s 
26 M T F " 

., s M T s T JS F 11 s 
27 T F s T ' s T F 20 M 16 II s M 
28 V s s " F H Ill 71 s T T s T 
29 T s " T s 103 T 44 T s Ill F M " JO F T 47 F 28 s II F M T s T T 
ll 19 S 23 V " s T s F 

NUMBER 5 4 6 5 s s 4 4 5 5 5 5 
MAXIMUM SI 45 56 99 53 Ill Ill 71 62 32 52 25 

6EO HEAi~ 24 37 34 60 4Z 40 67 33 31 18 38 18 
I EXCEED 0 0 0 0 0 • D 0 0 0 0 0 

TOTAL SAMPLES • 58 STARRED l•I ITEMS EXCEEDED THE N.C. 24• HOUA STANDARD OF 150 MICROGRAMS PER CUBIC HETER 
PLUSSED C• l ITEMS EXCEEDED THE NATIONAL PRIMARY STANDARD OF Z60 MICROGRAMS PER cuarc METER 

RUNNING &EOMETRlC MEAN a 34 MICROGR/MHJ N.C. ANNUAL STANDARD JS 60 MICROGRAMS PEA CUSIC HETER 
GEOMETRIC STANDARD DEVIATION s I. 78 NATIONAL ANNUAL STANDARD IS 71 MICROGRAMS PER CUBIC METER 

COLLECTION HETHOOS HI-VOL Cl~•HOUA SAMPLEI ANALYSIS HETHODI GRAVIMETRIC 

0 
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T~ble a-1 (Cont . ► 

p A IC T I C U L A T f. 
AS OF Al'AIL 14 , 11171 DULY VALUES NORTH CAROLINA 

CANOLINA POIIEA L LIGHT CO AEROMETAIC DATA 8AHK 

PLANT NAMEI ROXBORO SE6 PLANT 
STATION HAMEi DOUBLE CREEK SITE 
STATION CODE NO: 7J•Jl40·AB 
COUNTYI PERSON 
SITE LOCATION: SR ll66t o.J HILES SOUTH Of' HJGHWAY lSRo 
STATION TYPEI AURAL• HESlUEHTIAL AERA 
COMHENTSI 7.4 HILES SOUTH OF PLANT CSAHPLERS ADJACENT TO ROAOI. 

JAN 1976 FEIi 1976 MAR 1976 APR 1976 MU 1976 JUN 1976 JUL 1976 AU6 1976 SEP 1976 OCT 1976 NOV 1916 DEC 1976 

1 9 T s 46 H T s T T s " F " " 2 f' M T F s II F M T s 25 T 26 T 
l s T " s M T s T 45 F 28 s w f 

0 4 s " T s T f' s ... " s " T s 
5 ~ " T f " II 25 S 56 H T s T f' s ,. 6 T 20 f s 44 1 38 T s ' f H w s M 
7 lZ " s 25 s .. f H " s T T s T 

y 8 ' s " T s T ' s " f 28 M 16 w 
'# f M T f s " f M 43 T 15 S T T 

lO s T II 5 H T s 411 T f s w f 
0 II s w T s T 81 f 66 5 ., s " T s 

12 " JO T f 63 M 68 II s M T s T f s 
f 13 zz T f 20 5 T T s T f M II s M .. 

14 ., s 5 " f M " s T T Ji! s T I 

"' 15 T s M T s T T s 19 II 38 f M II 
16 f " T ,. s 1111 f 36 H T s T T 

M 11 s T w s " 15 T 34 s T f s w f 
18 s JO ., T 88 5 42 T f s " s H T s 

0 19 31 " T 35 f H II s H T s T f s 
c'O T f 5 T T s T f M w 59 s " H 21 1111 s s "' f " " s 38 T 19 T s T 
22 T s " T s T T s " f H " T 23 f " T f s l7 "' 66 F " T 5 T T 
24 s 24 T 1111 63 S 52 " T 5 T f s 1111 f 

H 25 39 5 " 28 T 5 ' f 5 "' s " T s 
26 " T f " " s " T s T 33 f 14 s 
27 l F s T T s T F 19 M 20 II s M 
28 w s s w f H " 31 s T ' s T 
29 T s M T s 36 T 44 T s ., f M II 
JO f T 34 F 33 S w f M T 5 T T 
31 18 s 20 w M s T s f 

NUMIIEH 6 4 6 5 s 5 5 " 5 5 5 3 
MAXIMUH 39 JO 46 88 611 81 66 48 45 38 59 26 

GEO HEAh 19 2!> 27 55 45 28 51 40 JO 22 33 IT 
1 EXCEED 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL SAMPLES : !,8 SUAREO l•I ITEMS EllCEEOEO THE HoCo 24-HOUR STANDARD OF 150 MICROGRAMS PEA CUBIC METER 
PLUSSED l•I ITEMS EXCEEDED THl NATIONAL PRIMARY STANDARD Of 260 MICROGRAMS PEA CUBIC METEH 

MUNNING GEOMETRIC MEAN• 31 MICROGH/H .. 3 N.C. ANNUAL STANDARD IS 60 MICROGRAMS PER CUBIC HETER 
8~0METAIC STANDAND DEVIATION• I .65 NATIONAL ANNUAL STANDARD IS 1& MICROGRAMS PEA CUBIC HETER 

COLLlCTION MllHOD I Hl•VOL 12-·HOUR SAHPLEI ANALYSIS METHOD: 6RAJIHETAIC 
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Table B~t (Cont.) 

p A A T I C U L A T E 
M, OF Al'AIL \4. \871 DAILY VALUES NORTH CAROLINA 

CAROLINA POWER " LIGHT CO AEAOMETRIC DAU BANK 

PLANT NAM[I ROXBORO SE6 PLANT 
STATION NAHEI E. RIDGEVILLE SITE 
STATION CODE NOi 73-3140-AC 
COUNTYI PERSON 
SITE LOCATION: SR 1102, 0.15 HILES NORTH OF SR 1172. 
STATION TYPEI RURAL - RESIDENTIAL AERA 
COHMENTSI 12.s HILES ss~ OF STEAM PLANT. (SAMPLERS ADJACENT TO ROADI. 

JAN 1976 FEB 1976 MAR 1976 APA 1976 MAY 1'1176 JUN 1976 JUL 1976 AUG 1976 SEP 1976 OCT 1976 NOV 1976 DEC 1916 

l 9 T s 47 M T s T T s II F " II 
2 F " T f s II f M T s 25 T 37 T 
3 s T II s " T s T 49 F 22 s II F 

D 4 s II T s T f s 53 II s M T s 
s N T F M II 30 s 51 M T s T f s 

A 6 T 28 f s 39 T "' T s T F " II s M 
7 II s 24 s w F " II s T T 5 T 

y 8 T s M T s T T s II f JO M 18 II 
9 F M T F s Ill F M 51 T 16 s T T 

10 s T II s M T s 41 T F s ., F 
0 11 s ., T s T lJSF 69 s II s " T ·S 

12 " 27 T F 54 M 53 II s H T s T F s 
f 13 27 T F 19 S T T s T f " II s " .. l4J II 5 s II f M II s T T 37 s 2T T I 

0, 15 T s " T s T T s 20 II 45 F M II 
16 F M T f s II F 34 M ' s T T 

H 17 s ' w s H 1T ' 34 s T f s II f 
18 s 33 ., T 79 S 32 T F s w s " T s 

0 19 30 H T 38 F H " s M T s T F s 
20 T f s T ' s T F " II 62 s M 

N 21 w s s w F " II s 51 T 21 ' s T 
22 T s M T s T T 22 s w F M II 

T 23 F M T f s 23 II 63 F M T s T T 
24 s T w 6T 5 58 M T 5 T F s w F 

H 25 40 s w 28 T s T F s ., s M T s 
26 M T F M II s H T s T 39 F 18 5 
27 T f s T T s T F 24 M 18 II s M 
28 w s s II F M II 43 s T T s T 
29 T s M T 5 43 T 53 T s w F M II 
30 f T 39 f 30 s w F M T s T T 
31 21 s 21 II " s T s f 

NUMBEN s 3 6 5 5 5 5 5 5 5 5 4 
MAXIMUM 40 33 47 79 58 135 69 53 51 45 62 37 

GEO MEAN 22 29 2T 53 41 36 52 37 36 22 36 2J 
I EXCEED 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL SAMPLES• 58 STARRED C•I ITEMS EXCEEDED THE N.C. 24-HOUR STANOARD OF 150 MICROGRAMS PER CUBIC METER 
PLUSSED l ♦ I ITEMS EXCEEDED THE NATIONAL PRIMARY STANDARD Of 260 MICROGRAMS PER CUBIC METER 

RUNNING GEOMETRIC MEAN• 33 MICR06R/HH3 N.C. ANNUAL STANDARD IS 60 MICROGRAMS PER CUBIC METER 
GEOMETRIC STANDARD DEVIATION• 1.61 NATIONAL ANNUAL STANDARD lS 75 MICROGRAMS PER CUBIC METER 

COLLECTION METHOOl Hl•VOL 124-HOUR SAMPLEI A~ALYSIS METHODI GRAVIMETRIC 

0 n 
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Table D•l (Co~t.) 

p A A T I C U L A T £ 
AS OF APAIL 14. 11177 DAILY VALUES NORTH CAROLINA 

CAROLINA POIIEA L LIGHT CO AEROMETRJC DATA BANt< 

PLANT NAHEI ffOXBOAO SEG PLANT 
STATION NAME: AFTERBAY SITE 
STATIO~ CODE NOi TJ-3140-AA 
COUNfYI PUSON 
SITE LOCATIONI LAKE HYCO AFTERBAY Off SR ll22o 
STATION TYPES OVEHLOOKS LAKE - FAIRLY DESOLATE 
COHNENTSI APPROXIMATELY 6oU MILES NII OF STEAM PLANT. 

JAN 1971 FEIi 1971 MAR 191'1 APA ,,n MU 1917 JUN 1971 JUL 191'1 AUG l9l7 SEP 191'1 OCT 1971 NOV 191'1 DEC i,n 

1 23 s T T F s w F H T s T T 
2 s "' II 5 M T s T F s II f 
3 " ' T s T f s "' s H T s 

D 4 T f f H w s H T 5 ., f s 
5" " s s T T 5 T F M II s M 

A 6 T l8 s s "' F M " s T T s T 
7 15 F M M T s T T s " f M II 

y 8 s T T f s Ill f M T s T T 
9 s w If s H T s T , s If F 

10 H T T s T f 5 " 5 H T 5 
0 11 T f F H w s H T s T F s 

12 II 55 s 5 T T s T F H II s H 
F 1J 21 T s s "' F H " s ' T s T ... .. F M H T s T T s " f H If 

I 
15 T T f s F T s T T " s II H 
16 s II II 5 H T s T , s II , 

M 17 M T ' s T F s II 5 H T s 
18 T ll F F H II s M T s T F s 

0 19 II s 5 T T 5 T F M " s H 
20 T s s II F " " s T T s T 

N 21 F H M T s T T 5 II F M " 22 s t T F s II F M T 5 T T 
T 23 5 II w s M t s T f s " F 

24 M JJ l t s T F s If s M T s 
H 25 T F F M II s H T s T F 5 

26 If s s T T s T F M II s M 
Z1 T s s w F M " s ' t s l 
28 F M M T s T T s " F H II 
29 s ' F s II F H T s T T 
JO s " s H T s T F s " F 
31 20 M t T s II M s 

NUMBER 4 4 
MAXIMUM 23 55 

GEO MEAN 19 32 
• EllCt:EU 0 0 

TOTAL SAMPLES "' B STARRED 1•1 ITEMS EXCEEDED THE N.C. 24•HOUA STANDARD OF l50 MICROGRAMS PER CUBIC METER 
PLUSSED l•I ITEMS EXCEEDED THE NATIONAL PRIMARY STANDARD (If Z60 MICROGRAMS PER CUBIC HETER 

RUNNING GEOMETRIC MEAN• 25 !4ICHOGHi'M .. J N.C. ANNUAL STANDARD IS 60 MICROGRAMS PER CUUIC "ETER 
GlOHETMlt STANDARD DEVlAllON • 1.53 NATIONAL ANNUAL STANDARD JS 75 MICHOGRAMS PER CUBIC HETER 

COLLECTION ME THOOI HI-VOL I .!4-HOIIA SAMPLE I ANALYSl5 MLTHOOf GHAYIMETAIC 
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Tabla B-1 (r~nt,) 

p A A T 1 C U L A T E 
/IS OF APRIL 14. 11171 DAILY VALUES NORTH CAROLINA 

CAROLINA POWER l LIGHT CO AEROHETRIC DATA BANK 

PLANT HAMEi ROXBORO SEG PLANT 
STATION NAHEI DOUBLE CREEK SITE 
STATION COO£ NOi 73-ll♦O~AB 
COUffTY; PERSON 
SITE LOCATION! SR 1166, Oo3 HILES SOUTH OF HIGHWAY 1S8o 
STATION TYPE: RURAL - RESIDENTIAL AERA 
CO~HENTSI lo♦ HILES SOUTH OF PLANT ISAHPLERS ADJACENT TO ROADI. 

JAN 1917 ffl:t 1971 HAR 1911 APR 1911 HU 1911 JUN 1911 JUL 1911 AUG 1911 SEP 1971 OCT 1917 NOii 1911 DEC 1911 

l 19 s T T f s " f M T s T T 
2 5 " " s M T 5 T f' s " • F 
3 " T T 5 T f' s V s M T s 

D • T f f " " s H T s T F s 
5 " s s T T s T F H Ill s H 

A 6 ' I Ii s s V f H Ill 5 T T s T 
1 17 f H H ' s T T s " f H " y 8 s T T F s " F H T s T T 
9 s II II s H T 5 ' F s " f 

11 M T T s T , 5 " s H T 5 
0 11 T F , H " s H T s T F s . 

12 " 60 s s T T s T , 
" " s H 

F 13 29 T s !. ., F H " s T T s T 
a, 14 J F " H T s T T s " 

, H " I ., 15 s T T F s " f H T s T T 
16 s " " s M T 5 T f' s " 

, 
" 17 M T T s T , s V s M T s 

18 T 49 , F H " s M T s T f' s 
0 19 " s s T T s T , H " s M 

20 T s s " F M " s T T s T 
N 21 F H H T s T T s " f' H " 22 s T T f s " 

, M T s T T 
T 2l s " " s H T s ' r s II , 

i!4 M ss T ' s T F s Ill s M T s 
H 2s T F F H • s H T s T f' s 

26 Ill s s T T s T , M " s H 
i!7 T s s " F " " s T T s T 
28 F M " T s T T s " F M w 
29 5 T F s " F M ' s T T 
30 s " s H T s T f' s II F 
31 15 H T T s w M s 

NUMBER • • HAXIHUH 29 60 
GlO MEAN 19 41 
• EXCEED 0 0 

TOTAL SAMPLES• I STARRED t•I ITEMS EXCEEDED THE NoCo 24~HOUA STANDARD OF 150 MICROGRAMS PEA CUBIC HETER 
PLUSSED f+J ITEMS EXCEEDED TH£ NATIONAL PRIMARY STANDARD Of' 260 MICROGRAMS PER CUBIC METER 

MUNNING GEOMETRIC HEAN• 211 MICROGRIH••J NoCo ANNUAL STANDARD IS 60 HJCHOGRAHS PER CUBIC HETER 
GEOMETRIC STANDARD OE\IIATION • 1,78 NATIONAL ANNUAL STANDARD 15 75 HlCROGAAHS PER CUBIC HETER 

COLLECTION METHOU& HI-IIOL l24•HOUR SAHPLEI ANALYSIS METHODS GHAVIHETRIC 

0 ( 
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Table c- t (Cont.) 

p A If T I C U L A T E 
AS OF Al'I\IL 14. 11111 DAILY VALUES NORTH CAROLINA 

CAROLINA POWER , LIGHT CO AEMOMETRIC DATA BANK 

~LANT NAMEt AO•UOAO SE6 PLANT 
STATION NAME: E. RID&EVlLLE SIT£ 
STATION CODE NOi 73•3l40•AC 
COUNTYI PtASON 
SITE LOCATIONI SN 1102. o.ts ~ILES NORTH OF SR 1172. 
STATION TYPE: RURAL - RESIDENTIAL AERA 
COMMENTS I 12.~ HILES 55■ OF ST[AM PLANT. I SAMPLERS AOJACENT TO ROADI. 

JAN 1917 F'Elt l'JTl MAR l971 APR 1971 "AY 1917 JUN 1917 JUL 1977 AUG 1977 SEP 1917 OCT 1917 NOV 1977 OEC 1917 

1 22 s T T F s w F M T s T T 
2 s " II s M T s T F s w F 
] " T T s T F s " s H T s 

0 " T F F M w s M T s T F s 
5 " s s T T s T F H " s M 

A t T 2~ s s • F M " s T T s T 
i!] F H H T s T T 5 w F M w 

y 8 s ' T F s ., F M ' 5 T T 
9 s " w s M T s T F s w F 

lO M T T s T F s " s " T s 
0 ll T F F M w s H T s T F s 

12 • 80 !, s T T s T f' H w s .. 
F ll T s s Ill f' M w s T T s T 

'f 14 F M M T s T T s ., F M "' 
~ 15 s 1 T f s w F M ' s T T 

16 5 w • 5 M T s T F s w F 
M 17 M T T s T F s w s M T s 

18 1 60 F F M " s M T 5 T F s 
0 l',1 w s s •T T s T F M w 5 M 

2D 1 !, 5 w F H w 5 T T s T 
N 21 F H M T s T T s Ill F " "' 22 s T T F s "' F M T s T T 
T 2] s ., w 5 M T 5 T F s " f 

24 H 8U T T 5 T r s w s M T s 
H 25 T F F M w s " T s T F s 

26 w s s T T s T F M ., s M 
?1 T s s w F M w s T T s T 
2il F M M T s T ' s • f M " i!9 s T F s " F M T s ' T 
JD s • s H T 5 T F s " f' 
JI 22 M T T s w H 5 

NUMBElf ] 4 
MAXIMUM 23 118 

GEO HEAN 22 56 
• fllCEED 0 0 

TOTAL SA.,.PLE!> • 1 STAkR£D C•I lflMS EXCEEDED THE NeCo 24-HOUR STANOAAO Of ISO MICROGRAMS PEA CUBIC METER 
PLUSSED l•l lfEHS ElCEED£D THE NATIONAL PRIMARY STANDARD Df' Z60 MICROGRAMS PER CUBIC METER 

RUNNING GEOMETRIC MEAN a ll MICROGHIH••l N.C. ANNUAL STANDARD IS 60 HlCAOGAAHS PER CUBIC HETER 
GlONEIRlC STANOAkD DEVIATION~ 1.91 NATIONAL ANNUAL STANDARD IS 75 MJCR06RAHS PER CUBIC HETER 

COLLECTION HETHOO: HI-VDL 12~-HOUA SAMPLEI ANALYSIS HETHOOI GAA~IHETAIC 
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Tab 111 11-1 (Cont.) 

p A R T I C U L A T E 
M; OF APRIL Ii. 1077 DAILY VALU£S NORTH CAROllNA 

CAROLINA POWER L LIGHT CO AEROHETRIC DATA BANK 

PLANT HAMEi MAYO SEG SITE 
STATION NAME: HAGERS MOUHT 
STATION CODE NOi OO•MAYO-OX 
COUNTYI PERSON 
SITE LOCATION! s.R. 1326, 0.5 MILES SOUTH OF SR 1332 
STATION TYPEI PASTURE LANO, SOME RESIDENTAL 
COMMENTS! ABOUT 6.5 MILES SW OF MAYO PLANT SITE, LOCATED ABOUT 500 FEET FROM ROADSIDE. 

JAN 1977 FEB 1977 MAR 191T APR 1977 HAY 1977 JUN 1977 JUL 1977 AUG 1977 SEP 1977 OCT 1971 NOV 1977 DEC 1977 

l s T 22 T 47 f s V F H T s T T 
2 5 V w s H T s T F 5 w F 
J M 36 T 38 T s T F s w s H T 5 

0 • T f 21 f " V s H T s T F 5 
5 w s 54 s T T s T F M w s H 

A 6 T s 5 V F M w s T T s T 
1 F H H T s T T s w F M w 

~ y 8 s • T 32 T f s w f M T s T T 
9 s w 36 w s H T s T F s w f' 

10 H T T s T F s w s M T s 
0 11 T F F H V s M T s T F s 

12 w 66 s 17 S T T s T F H w s M 
F ll T s 30 S w f H w s T T s T .., 14 ! F H H T s T T s w F H II 

I 15 s 20 T 79 T , s " f M T s T T ... 
0 16 s w V s H T s T F s " F 

H 11 M 34 T 41 T s T F s Ill s H T s 
18 T F 8B f M " s M T s T F s 

0 19 " s 46 s T T s T F H II s M 
20 T s s w F H w s T T s T 

N 21 F M M T s T T s II F H w 
22 5 3 T 22 T f s w F M T s T T 

T 23 4 s w 23 w s M T 5 T F s II F 
24 H T T s T f s II 5 M T s 

H 25 30 T F F M " s M T 5 T F s 
26 " no•s 49 S T T s T f H II s H 
21 T s 47 S " f H II s T T s T 
28 f M H T s T T s II f H II 
29 6 s T f s Ill f H T s T T 
30 s 32 II s M T s T F s II f 
ll M T T s w M s 

NUMIIER J 7 l7 I 
MAXIMUM 30 170 88 47 

GEO HEAN 8 22 36 48 
# EXCEED 0 I 0 0 

TOTAL SAMPLES• 28 STARRED C•I ITEMS EXCEEDED THE N.c. 24•HOUR STANDARD Of' ISO MICROGRAMS PEA CUBIC METER 
PLUSSED l ♦ I ITEMS EXCEEDED THE NATIONAL PRIMARY STANDARD Of 260 MICROGRAMS PEA CUBIC HETER 

RUNNING GEOMETRIC HEAN g 28 MICROGR/M .. l N.C, ANNUAL STANDARD JS 61 MICRDGRAMS PER CUBIC HETER 
GEOMETRIC STANDARD DEVIATION• :us NATIONAL ANNUAL STANOAAD IS 11 MICROGRAMS PER CUSIC METER 

COLLECTION METHODI HJ-VOL C24-HOUR SAHPLEl ANALYSIS METHOOI GRAVIMETRIC 

0 0 Q .. 
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Table B-2 Maximum and Annual Particulate Values Measured at Each Site1 

12-Month Average 
Na. of Highest 24-hr. Geometric Mean 

Site Observations Value (yg/m3) (ug/m3) -
1975 Afterbay S7 101 34 

Double Creek 53 83 29 
E. Ridgeville 56 106 32 

1976 Afterbay 58 111 34 
Double Creek 58 88 31 
E. Ridgeville 58 135 33 

1977 Afterbay 8 55 
Double Creek 8 60 
E. Ridgeville 7 88 
Hagers Mount 28 170 

1 Ambient air quality standards are listed in Table B-6 .• 

B-11 
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Table 8-3 

S U L F U R 0 I O It I O E 
AS Of APRIL 14 , 11171 DAILY VALUES NORTH CAROLINA 

CAROLINA POWER~ LIGHT CO AENONETRJC DATA BANK 

PLANT NAMEt ROXBORO SE6 PLANT 
STATION NAMEt AFTERBAY SITE 
STATION COO[ Hor 73•3140-AA 
COUNTYt P£ASON 
SITE LOCATIONt LAKE HYCO AfTEABAY OFF SA 1322. 
STATION TYPEt OVERLOOKS LAKE - FAIRLY 0£SOLATE 
COMMENTS& APPROXIMATELY 6.0 HILES NW OF STEAM PLANT. 

JAN 1975 FEB 1975 MAR 1915 APA 1975 HAY 1975 JUN 1975 JUL 1975 AUG 1975 SEP 1975 OCT 1975 NOV 1975 DEC 1975 

l w s 0 S T T s T F M w s H 
2 T s s w F " w s T ' 0 S 0 T 
l F H H T s T T 5 D W 0 F M w 

0 4 s T T F 5 " F 0 " T s T T 
5 s 3 w w s " a T 0 5 T F 5 w f' 

A 6 H T T 0 s 0 ' f s w s M T 5 
1 T F 2 F H If s H T 5 T F s 

y • II 5 5 T T s T F M w It s M 
9 T s s II f M w s 0 T 2 T s T 

10 F H " T s ' T 2 S II F " w 
0 11 s Jl T T f s 0 w 1 F M T s T T 

12 s w w 3 S 0 H T s T f s II F 
f 13 M T 0 T s T f s II s H T s .. 14 ' T F F H " s M T s T • f 0 s I ... 15 w s 5 T T s T f 1 H l w s H N 

16 T s s w , M w l S T T s T 
H 11 f 0 M M T s o T T s If f H w 

18 s T T 0 f • s Ill F M T s T T 
0 19 5 .. lO " s H T s T F s II , 

20 H ' T s T , 5 w s M 0 T 0 s 
N 21 T F F M w s M T 9 S 0 T f' 5 

22 II s s T T s T 9 f' H w s H 
T 23 T 0 s s w , 0 H 9 II s T T s T 

24 lJ f' H H T 0 S T T s II , M II 
H 25 s ' Zl T F s If , 

" T 5 T T 
26 s w w s H T s T F s If 0 F 
27 H T T s T f s w 0 s 3 H T s 
211 T , F M w s " 0 T s T f' s 
29 If s T T 0 5 1 T F H II s H 
JO 1 T s l " 0 F H w s T T s T 
ll r 9 H s T s f' If 

NUMBER 2 4 6 5 5 s 5 s 5 5 5 5 
MAXIMUM 13 33 21 l 0 0 9 9 9 l 8 l 

ARITH MEAN lO 9 1 1 0 • 2 J J 1 J 0 
I DCEEOEO 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL SAHPL[S • 57 STARRED .. , ITEMS EXCEEDED THE N.c. 24•HOUR STANDARD OF 3116 HICR06AAMS PER CUBIC METER 
PLUSSED I•) ITEMS UCEEOEO THE NATIONAL PRIMARY STANDARD Of 365 MICROGRAMS PEA CUBIC METER 

RUNNING AAITHEHIC HEAN• J MICADGR/H .. 3 N.C. ANNUAL STANDARD IS 80 MICROGRAMS PER CUBIC METER 
ARITMEflC STANOARO OEVJAflON • s NATIONAL ANNUAL STANDARD JS 80 HJCROGRAHS PER CU8JC METER 

COLLECTION HETHODI GAS BUBBLER 124-HOUR SAMPLE) ANALYSIS HETHOD1 WEST•GAEKE SOLfAMJC ACID 

0 n. 
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Table B-3 (r..int.) 

s UL F U A D I O I l D E 
AS OF Al'flll 14 , 1171 DULY IIALUES NORTH CAROL JftA 

CAAot.lNA POIIEA L LIGHT CO AEAOMETRIC OAlA BANtc 

PLANT HAMEi ROX80RO SE6 PLANT 
~TATIOH NAH£1 DOllBLE CREEK SITE 
~lATtOH CODE NO: 7l-314D-A8 
COUNTY: PERSON 
SITE LOCATIONI s~ 1166, o.J MILES SOUTH OF HIGHWAY 158. 
STATIOH TYPEI RURAL - RESIDENTIAL AERA 
COMMENTS: 7.4 MILES SOUTH OF PLAhl !SAMPLERS ADJACENT TO ROADlo 

JAN 1915 FEB l91S MAR 1975 APR 1975 MAY 1975 JUN 1975 JUL 1915 AUG 1975 SEP 1975 OCT 1975 NOii 1915 DEC 1975 

l II s 0 s T T s T F N " s N 
2 T s s II F M II s T T 0 s 0 T. 
3 f N N l s T T s a II 14 F M II 

0 4 s T T f s w F 0 N T s T T 
5,i s 4 W II s M 0 T 0 s T F s II F 

A 6 M T T 0 s 0 T F s II s M T s 
7 T , 20 , N II s M T s T , s 

y 8 II s s T T s T F M V 0 s lZ M 
9 T s s w F " II s 6 T T s T 

10 F M M T s T T 1 s II F M V 
0 11 s 10 T T f s 0 II 12 f N T s T ' 12 5 Ill " s D M T s T F s II F 
f 13 M T 0 ' s T f s II 5 M T s 

... 14 T F F M w s M T s T 1D F 0 s 
I 15 " s s T T s T F 0 N D W s N .. 16 T s $ II f M V 0 s T T s T ... 

N 17 F 0 N N T s 0 T O T s II F N II 
18 s T T F 0 S w F M T s ' T 

0 19 s II 8 " s M T s T F s If F 
ii!O M T ' s T F 5 If 5 N T 14 s 

H 21 T . f F M .. s M T 5 S D T F s 
22 II s s T T s T 6 F M II 5 M 

T ii!l T a s s w f • N I II s l T s T 
24 27 F M M T 0 s T T s II F " II 

H 25 s T 9 ' F s w F M T s T T 
26 s V w ~ M T s T F s i! w 0 F 
27 " T T s ' F s If D S 6 M T s 
28 T F F M If s M D T s T F s 
29 If s T T 0 s 0 T F M w c; N 
30 26 T s 2 II 0 F H II s T T s T 
31 F M s T s F " 

HtJMIIEJI 2 4 6 l 5 s 5 5 5 4 4 5 
MAXIMUM 27 10 20 2 0 0 12 6 6 14 10 14 

AAITH HEAh 27 4 6 I 0 0 z 1 2 5 J 5 
• EXtt.EOED 0 0 0 0 0 0 0 0 a 0 0 0 

TOTAL ~AMPLES • 52 STARRED 1•1 HENS UCEEOED lH( N.C. 24-HOUf'I STANOARD OF 315 MICROGRAMS PEA CUSIC METER 
PLUSSED I• I HEMS t:XCEEDEb THE NATIONAL PAJMAR1' STANDARD OF 36!, MICR06AAMS PER cuerc METER 

RUN~lNG AHJTH£MlC MEAN = 4 MJCAOGR/HHJ N.C. ANNUAL SUNOAHD IS 10 MICHOGRAHS PEA CUBIC METER 
ARITHETJC STANOAHO DEVIATION• 6 NA Tl ONAL ANNUAL STANDARD IS 80 MJCA06RAMS PEA CUBIC H[TEH 

COLLECTlOh HETHODI GAS IIOBIILE R 124-HOUR SAMPLE) ANALYSIS HETHODl VEST-GAEKE SULfAMIC ACID 
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T~blc B-1 (Cont .) 

s u L f U A IJ J O JI I D E 
AS Of Al'ftlL 14 • 1877 DAIL 'f VALUES NORTH CAROLINA 

CAROLINA POIIER L LIGHT CO AEROHETAJC DATA BANK 

PLANT NAHEI ROXBORO SEG PLANT 
STATION NAMES E. RIDGEVILLE SITE 
STATION COO[ NOi 73-3140-AC 
COUNTYI PElfSON 
SITE LOCATION! SR 1102, 0.1S HILES NORTH OF SA l172. 
STATION T'fPE: RURAL - RESIDENTIAL AERA 
COMHENTSI 12

0
05 HILES SSW OF STEAM PLANT• (SAMPLERS ADJACENT TO ROADI. 

JAN 1975 FEB 197!:, HAR 1975 APR 191S HAY 197!:, JUN 1975 JUL 1975 AU& 1975 SEP 1975 OCT 197S NOV 1975 DEC 1975 

l w s 0 s T T s ' F H II s " 2 T s s II f " II s T T 2 s 0 ' 3 F " M T s ' ' s 0 W 0 F " II 
0 4 s T ' f s II F 2 " ' s T ' 5 s 5 II II s " 0 ' 0 S T F s If F 
A 6 " T ' 2 s 0 T F s II s H ' s 

7 T F 12 F H w s H T s T f s 
'f 8 II s s T T s f F " II a s 32 H 

9 ' s s II F H II s 0 ' 0 ' s T 
10 F H H T s T T l S w F M II 

0 11 s 15 T ' F s 0 w 9 F M T s T ' ll s II If 0 S 0 " T s T f s II f 
f ll " ' 0 ' s T F s II s M T s 

"" .. 
,I T f F M w s " T s T 6 f 0 S 

I 15 If s s T T s T F' D H 0 II ~ M ... .... 16 ' s s w f H II 0 s T T s T 
M 11 F 0 M M T s 0 T 2 T s " f M II 

18 s T T 0 f 0 S II F " T s T T 
0 19 s If 7 If s M T s T f s II f 

2D H T T s T F' s II s H O T 21 s 
N 21 T F F M II s H T 2 S 0 T F s 

22 w s 5 T ' s T 29 F H II s H 
T 23 T 2 s s II F 0 H 3 If s T ' s T 

24 5 F M H 0 ' 0 s T T s " F M II 
H 25 s T 11 T F s II f M T s T T 

26 s II II s " ' s T f s 12 II a F 
27 H T T s T f s II 0 S 3S H T s 
28 T F F M ., s M 0 T s ' F s 
i!IJ II s ' T 0 s 0 T F " II s " JD 21 T s 0 II 0 f M II s T T s T 
31 f D M s T s F II 

NUMBER 2 4 6 5 5 5 s s 5 5 5 5 
MAXIMUM 21 15 17 2 0 0 9 29 2 35 12 32 

ARlTH MEAN ll Ca 6 0 0 a 3 7 0 7 4 11 
I EXCEEDED D 0 0 0 0 0 0 0 0 0 a 0 

TOTAL SAMPLES• ST STARRED .. , ITEMS EllCEEOED THE NoCo 24-HOUR STANDARD OF 386 MICROGRAMS PEA CUBIC METER 
PLUSSED (•I ITEMS EXCEEDED THE NATIONAL PRIMARY STANOARD OF 365 MICROGRAMS PER CU81C METER 

RUNNING ARITHEHIC HEAN• 4 MJCROGR/HHJ N.C. ANNUAL STANDARD IS BO MICROGRAMS PEA CUBIC t!ETEA 
ARITMETJC STANDARD DEVIATION• 8 NATIONAL ANNUAL STANDAMD IS 80 HlCROGAAHS PER CUBIC ttETER 

COLLECflON MfTHODI GAS BUBBLER (24-HOUA SAHf'LEI ANALYSIS HfTHOOI VESl-GAEkE SULFAMJC ACID 

\ 0 
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T•bl~ C-l (Cont . ) 

S U L F U A D I O It I D E 
AS OF APRIL , .. ID77 DAILY VALUES NORTH CAROLINA 

CAROLINA POWEP L LIGHT CO AER°"ETRJC DATA BANK 

PLANT NAM£1 ROlBORO SE6 PLANT 
STATION NAM[l DOUBLE CREEK SITE 
STATION CODE NOi 7l-ll40-A9 
COUNTY! PElilSON 
SITE LOCATJONI SA 11660 O.l HILES SOUTH OF HIGHWAY 158. 
STATION TYP£1 HURAL • PESIOENTJAL AEkA 
COMM[NTSt 7.4 MILES ~GUTH OF PLANT 4SAHPLEHS ADJACENT TO ROADI. 

JAN 1976 FEIJ 1976 HAR 1'1176 APR 1976 MAY 1971) JUk 1976 JUL 1976 AUG 1976 SEP 1976 OCT 1976 NOV 1976 DEC 19111 

1 " T s 5 M T s T T s If f H If 
2 F H T f s If F M T s 3 T s T 
J s T If s H T s T l F 6 s If F 

D 4 s ., T s T F s 0 " s H T s· 
s H T f M If 4 S 9 M T s T F s 

A 6 T O F 5 T 0 T s T F M " 5 M 
1,, 0 II s 0 S If F M II s T T s T 

y II T 5 M T 5 T T s II F 12 M 24 " 9 F M T F s If F M 2 T 0 s T T 
10 s T II s M T s 3 T F s " F 

0 11 s " T s T 0 F l s II s M T s 
12 " " T F f) " 0 If s H T 5 T f s 

F 13 1 T F 0 s T T s T F M II s M .. 14 " s s " F H If s T T T 5 T I ... IS T s H T s T T s s II 0 f M If .,. 
16 F H T f s w F 10 M T s T T 

M 17 s T II s H 0 T l 5 T f s II F 
UI s • II T 0 s 0 T F s II s H T s 

0 19 11 H T IS F H w s H T s T f s 
20 T F s T T s T F M w 10 s " N 2J w s s w F " w 5 11 T 4 T s T 
22 T s M T s T T 5 S w F H w 

T 23 F M T F s 6 II IZ f H T s T T 
z• 5 4 T w 0 s l M T s T f 5 " F 

H 25 0 s w 52 T s T F s " s H T s 
26 H T F M II s H T s T 3 F 0 s 
27 T f s T T s T F 0 M 4 W s M 
28 w s s w F M " 22 s T T s T 
?.9 T s M T s 33 T T T s II f H II 
JU F T 0 ,. s w F M T s T T 
31 11 s 20 II M s T s F 

NUHtlEP 6 4 6 5 5 5 5 5 s s s 3 
HAllHlJM 11 " 52 6 1 33 12 22 11 6 12 24 

ARITH MEAN 5 2 15 l 0 9 6 8 " l ., 10 
"EXCEEDED 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL SAflPLES • 59 STARRED C •I JTEMS EllCEEDED THE N.C. 24-HOUR STANDARD OF 3116 HICROGAAHS PER CUBJC HETER 
PLUSSED C • I I TEHS EJlCEEDED THE NATIONAL PIUHARY STANDARD Of 365 MICROGRAMS PER CUBIC METER 

PUNNING ARJTH£HIC HEAN 2 6 HICM06RhlHJ NoC• ANNUAL STANDARD JS 80 HICROGMAHS PER CUBIC HETER 
ARITMETIC STANOAHD DEVIATION = 9 NATIONAL ANNUAL STANDARD IS 80 HJCROGRAHS PER CUBIC HETER 

COLLtCTION HE1HOD: GAS au~~LER 12••HOUA SAMPL[I ANALYSIS HETHOOI ijEST-&AEKE SULFAHlC ACIO 
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Tablot 11-l (r.or,t.) 

S U L f U A D I O X I D E 
AS OF Al'AIL 14 , 11117 DULY VALUES NORTH CAROLINA 

CAROi.INA POWER L LIGHT CO AEAOMETAIC DATA BANK 

PLANT NANEI ROXBORO SEG PLANT 
STATION NANE I AFTEABAY SITE 
STATION CODE Nor 73-3140-AA 
COUNTY I PERSON 
SITE LOCATJONI LAKE HYCO AFTERBAY Off SA 1322. 
STATION TYPE: OVERLOOKS LAKE - FAIRLY DESOLATE 
COHHENTSI APPROXIMATELY 6.0 MlLES NII Of STEAM PLANT. 

JAN 1976 FEB 1976 HAR 1976 APA 1976 MAY 1976 JUN 1976 JUL 1976 AUG 1976 SEP 1976 OCT 1976 NOV 1976 . DEC 1976 

l 0 ' s 0 M T s T ' s II F M " 2 F M T F s Ill f M ' s 7 T lO T 
3 s T II s " ' 5 ' D f D S If , 

0 4 s II ' s ' F s 0 " s M T s 
5 M ' F M " 0 S D M ' s ' F s 

A 6 T 0 F s 0 T D T 5 T F M If s " 1 0 " s D s " f M " s T T s T 
y 8 T s M T s T ' s " F 4 H 4 II 

9 , M T F s " 
, M D ' 2 s T T 

10 s T " s M T s 0 ' f s II f 
0 11 s II T s T D , l s Ill s M T s 

12 M O T f D M ' " 5 M T s T f s 
Id f 13 0 ' F 0 s ' T s T f M Ill 5 H 
' 14 " 5 s Ill f M " s T T 3 S 11 T ... ... 15 ! T s M T s ' T s 2 II F H " 16 F M T F s " F 0 M T s T T 

M 17 s T " s M 0 T 0 s T F s " f 
18 s 0 II T 0 s 0 T , s " s H T s 

0 19 22 " T 0 F M " s H T s T f s 
2D T F s ' T s T , M Ill 31 s 0 M 

N 21 " s s II f H " s 3 T 3 ' s T 
22 T s M T s T ' l S If F N " T 23 , M T f s 0 " • F H ' s T T 
24 s 2 T " 0 s 0 M T s T f s Ill f 

H 25 0 s Ill ll T s T F s " s M T s 
Z6 M T F H " s H T 5 T • f • s 
27 ' 

, 5 T T s T f 0 M 6 " s M 
28 " s s If f M .. 15 S T T s T 
29 T s M T s 22 T lO T 5 " f H " 30 f T 0 f a s If F H T s T T 
31 3 s 56 If M s T s F 

NUMBER 6 • 6 5 5 5 s 5 5 5 5 5 
MAXIMUM 22 2 56 0 0 1 10 15 l 6 31 ll 

ARITH MEAJI • l ll • 0 " 3 4 l 2 10 6 
I EXCEEDED 0 0 0 0 • 0 • a 0 0 0 0 

TOTAL SAMPLES• 61 STARRED C•t ITEMS EXCEEDED THE M.c. 24-HOUR STANDARD Of 316 MICROGRAMS PER CUBIC METER 
PLUSSED l•J ITEMS EXCEEDED THE NATIONAL PRIMARY STANDARD Of 365 MICROGRAMS PEA CUBIC METER 

RUNNING ARITHENIC MEAN• 4 MICRO&R/MHJ NoCo ANNUAL STANDARD IS IO MICROGMAMS PEA CUBIC HETER 
AAITHETIC STANDARD DEVIATION• 9 NATIONAL ANNUAL STANDARD IS 80 MICROGRAMS PEA CUBIC METEA 

COLLECTlO~ METHOOI GAS 8U88LEA li!••HOUA SAMPLEI ANALYSIS M£fHOOI WEST-&AEKE SULfAHlC ACID 

0 0 C 
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Table a-3 (r.ant . ) 

s U L f UR 0 J O JI J D E 
AS OF APRIL , .. 1871 DAILY VALUES NORTH CAROLINA 

CAIIOLJNA POWER, LJGHT CO AEAOMETRIC DATA BANI< 

PLANr NA~E: RO•BOAO SEG PL•HT 
STATION ~AH[: E. NlDbEVlLL~ SITE 
STATIOH CODE NOi 7l•ll40•AL 
COUNTY: PENSO,-
SITE LOCATION! SR 1112, O.l!> MILES NORTH OF SR ll 12. 
STATJON TYPE: ~UHAL • RtSIOE,-TIAL AERA 
COMMENTS: 12.5 HILE~ SSW OF STEAM PLANT. (SAMPLERS ADJACENT TO AOADJ. 

JAN 197t, FEB l'17b HAR 197b APA 1976 HAY 1976 JUN 1976 JUL 1976 AUG 1976 SEP 1976 OCT 1976 NOV 1976 DEC 1976 

I 0 T s 0 M T s T T s " r H II 
2 F M T r s II r M T s 1 T 34 J 
3 s T II s " ' 5 ' F 0 S " F 

0 4 ~ .. T s T F s " s H ' s 

i " ' F H w 0 s 0 M T s T F s 
A T 17 f s 0 T 0 T s T r H II s M 

7 0 " s 0 S w F M w s T ' s T 
y 8 T s M ' s T T s w r s M 22 II 

9 r M T F s w r " 2 T 4 s T T 
)0 s ' " s H T s 0 ' F s w r 

0 l I s w T s T 117 f s w s M T s 
12 M 3 T F 2 H 0 " s M T s T F s 

F 13 b T F 4 S T T s T F M " 5 H .. 14 w s s w f H w s T T 19 s 3 T 

' 15 ' s M T s T T s w l F H " ... .... 16 F M l r s w F 15 M l s T T 
H 17 5 T w !, M 0 T s T F 5 w r 

111 s 0 w T 0 s I T F s w s " T s 
0 19 0 H T 5 F H " s M l 5 T F s 

20 T F s T T s ' F M II 31 s 3 M 
N 21 w 5 s w F M w s ' 6 T s ' 22 ' s H ' s T T 2 s " F H " T 2l F " T F s 0 II 4 f H T s T T 

24 s e T w 0 s 0 M T s T F s II F 
H 2!> 6 s w 115 T s T F s w 5 H T s 

26 " T F M w s M T s T 0 F 0 S 
27 T F s ' T s T F 0 " 17 " s M 
28 II 5 s w F " II s ' T s T 
29 T s " T s UT 8 T s II F M V 
JO r ' 0 F 0 5 II F H T s T T 
JI 4 s 0 " H s ' s F 

NUMIIEff 6 4 6 5 s 5 !, 4 2 5 5 s 
MUlHUH 6 17 1)5 2 0 117 8 15 2 17 J7 34 

ARITH Ht.AN l 1 21 0 0 Z7 3 5 l 6 14 12 
• EXCEEDEO 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL SAMPLES : 57 STAIIIIED I• I ITEMS ElCEEOED THE N.C. ?4-HOUR SUNOAAO OF 385 HJCAOGAAMS PER CUBIC HETER 
PLUSSED I• I ITEMS EXCEEDED THE NATIONAL PAJHARY STANDARD OF 365 MICROGRAMS PEA CUSIC HETER 

RUNNlffij ARIThEHlC MEAN a 9 HICkOGR/MH3 N.C. ANNUAL STANDARD IS 80 MICROGRAMS PEA CUBIC HETER 
AIIITMETJC STANDAffD DEVJATJON • 22 NA Tl ONAL ANNUAL STANOAHD JS 80 HICR06AAMS PER CUIIIC HETER 

CULLECTJO,- HETHOOI GAS BUBBLER 1?4-ttOUR SAMPLEI ANALYSIS METHOD: WEST•GAEKE SULFAMIC ACID 
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Table D•l (Cont . ) 

S U L F U R D I O X I O E 
/IS OF APRIL 14. 1977 DULY VALUES NOflTH CAROLINA 

CAROLINA POWER L LIGHT CO AEROMETRJC DATA BANK 

PLANT NAHEI ROXBORO SEO PLANT 
STATION NAMEI 4FTERYAY SITE 
STATION CODE NOi 73•3J40•AA 
COUNTYI PERSON 
SIT[ LOCATION! LAKE HYCO AFTEH8AY OFF SR 1322. 
STATION TYPEI OVERLOOKS LAKE - FAIRLY DESOLATE 
COMMENTS& AP~ROXtMATELY 600 MILES NW Of STEAM PLANT. 

JAN 197T FEB 197T MAR 1917 APR 1977 MAY 1977 JUN 1977 JUL 1917 AUi 1977 SEP 1977 OCT 1971 NOV 1917 DEC 1977 

I l7 s T T F s " F M T s T T 
2 s " " s M T s T f s w f 
3 M T T 5 T F s " s H T s 

D .. T F F " " s " T s T F' s 
5 II s s T T s T F M " s " A 6 T 23 S s " F M " s T T s T 
7 36 F " M T s T T s " F M " y 8 s T T F s " F " T s T T 
9 5 " " s " T s T f s " f 

lO " T T s T " s " s M T 5 
0 11 T " F " " s H T s T F s 

12 " 75 s s T T s T F M w s " F 13 T s s II F " " s T T s T 
14 ~ F M H T s T T s " F M " .. 15 s T T F s " F " T s T T I ... 16 s " " s " T s T F s " F :,:, 

H l7 H T T s T F s " s M T s 
18 j 5 F " " " s H T s T F s 

0 19 " s s T T s T F H " s H 
ZI T s s " F M " s T T s T 

N 21 f H H T s T T s " f M w 
2l s T T f s " F H T s T T 

T 23 s " " s H T s T F s " F 
24 H 3 T T s T f' s " s H T s 

H 25 T F F " " s H T s T F s 
26 " s s T T s T F M " s M 
27 T s s " f' H " s T T s T 
28 F M " T s T T s " f' H " 29 s T F s " F H T s T ' 30 s " s M T s T F s " F 
31 JO M T T s " H s 

NUMBER J " MAXIMUM 36 75 
ARITH MEAN 28 27 
• EJtCEEUEO 0 0 

TOTAL SAMPLES• 7 STARRED C•I ITEMS EXCEEDED THE N.C. 24•HOUR STANDARD OF 385 HICA06AAMS PEA CUBIC METER 
PLUSSED l•I ITEMS EXCEEDED THE NATIONAL PRIMARY STANDARD OF 365 HICR06AAMS PER CUBIC HETER 

AUNNINti ARJTH£MIC HEAN c 27 HJCR06R/HHJ N.C. ANNUAL STANOARD IS IO HJCAOGAAHS PEA CU61C METER 
AAITMETIC STANDARD DEVIATION• 24 NATIONAL ANNUAL STAHDAHD IS 80 MICROGRAMS PEA CUBIC HETER 

COLLECTION HETHODI GAS BUBBLER C24•HOUR SAHPLEI ANALYSIS METHOOI ~EST•6AEKE SULF'AMlC ACID 

0 r 
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Table B-3 (Cont.) 

s U L F U R D I O JI I D E 
AS OF APRIL 14 , 1977 DULY VALUES NORTH CAROLINA 

CAROLINA POWER, Ll6HT CO AEAOHETRIC DATA BANK 

PLANT NAHE: ROXBORO SEG PLANT 
STATION NAME: DOURLE CREEK SITE 
STATION CODE kO: 73-3140-AB 
COUNTY: PEHSOl'I 
SITE LO~ATJON: SR 1166• 0.3 HILES SOUTN OF HIGHWAY 158. 
STATIOk TYPEI MUMAL - AESIDEIHUL AEIU 
COMMENTS! 7.4 HILES SOUTH OF PLANT ISAHPLEHS ADJACENT TO AOAOI. 

JAN 1917 FEil 11117 HAit I 'i77 APA 1977 HAY 1977 JUN 1977 JUL 1977 AUG 1977 SEP 1977 OCT 1977 NOV 1977 DEC 1977" 

1 24 s T T F s II F " T s T T 
2 s II II s H T s T F s II F 
3 " T T 5 T F s w s " T S • 

D 4 T F F H If s " T s T F s 
5 w s s T T 5 T F " w s M 

A 6 ,. 
T 1 s s 'Ill F H II 5 T T s T 

7 43 F M " T 5 T T s If F H If 
y 8 s T T F s If F " T s T T 

9 s If II s H T s T F s If F 
10 H T T s T F s II s M T s 

0 11 T F F H w s M T s T F s 
12 II 9 s s T T 5 T F M II s " F 13 31 T s s II F M w s T T s T 
14 F H H T s T T s w F H If ,,. 15 s T T F s w F H T s T T I .- 16 s II w s H ' s T F s If F "' H 17 M T T s T F s If s H T s 
18 T D F f M II s M T s T F s 

0 19 • s s T T s T F M w s M 
20 T s s Ill F M II s T T s T 

N 21 F H M T s T T s w F H II 
22 s T f F s If F M T s T T 

T 23 s If w s " T s T F s II F 
Z4 H II T T s T F s Ill s M T s 

H ZS T F f H II s H s T F s 
26 'Ill s s T T s T M II s " 27 f s s Ill F M If T T 5 T 
28 F H H T s T T ,, If F H II 
29 s T f s If F M T s T T 
30 s w s H T s T F s If F 
JI 41 M T T s Ill M s 

NUHliER 4 4 
MAXIMUM 4;, 9 

ARITH MlAN 36 6 
I EXCEfOED D 0 

TOTAL SAMPLES .. • STARRED t • I ITEMS EJICEEDED THE N.C. 24-HOUA STANDARD OF 381i HI CROGRAHS PEA CUBIC METER 
PLUSSED l•I I TENS EJICl:.EDED THE NATIONAL PRIMARY STANDARD Of 36S MICROGRAMS PER CUBIC METER 

MUNNING AAITHEMIC MEAN a 21 MJCMOGRIH .. 3 N.C. ANNUAL STANDARD IS 110 MICROGllAMS PER CUBIC HETER 
AHJTMETIC STANOARh OEVUTION • 17 NA Tl ONAL ANNUAL STANDARD JS 80 HICROGMAHS PER CUBIC HETER 

COLLECT lo~ HETHoo: GAS BUBBLER 124-HOUH SAHPLEI ANALYSIS METHOD: WEST-GAEKE SULfAMlC ACID 
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Table B-l (Cont.) 

S U L f u R D I O X I D E 
AS OF APRIL 14, um DAILY VALUES NORTH CAROLINA 

CAROLINA POIIER ~ LIGHT CO AEAOMETRIC DATA BANK 

PLANT NAMES ROXBORO SEG PLANT 
STATION NAHEI Eo RIDGEVILLE SITE 
STATION CODE NOr 7l•3l40•AC 
COUNTY! PERSON 
SITE LOCATION! SA l102t 0ol5 HILES NORTH OF SR llll. 
STATION TYPEI RURAL - RESIOENTIAL AERA 
COMMENT Sr l2oS HILES ~w Of STEAM PLANT. I SAMPLERS ADJACENT TO ROADl • 

JAN 1977 FEB 1911 HAN 1977 APR 1917 HAY 1917 JUN 1917 JUL 1977 AUG 191'1 SEP 1977 OCT 1977 NOV 1977 DEC 1911 

l 30 5 T T f 5 .. F H T s T T 
2 s V w s H T 5 T F 5 II F 
3 H ' T s T F s V s H T s 

D 4 T F f H V s M T s ' f s 
s w s s T T s T F H w 5 " A 6 ' 0 s s V F H w s T T 5 T 
7 F H H T s T T s w F H ., 

y 8 s T T f s w F H T s T T 
9 s II II s M T 5 T f s ., r 

lO H T T s T f s II s H T s 
0 ll T F F " " s H T s T F s 

12 w 0 5 s T T s T F " " s M ' 
f 13 T 5 s V F " " s T T s T .. 14 f H " T s T T s w F H V 

I 15 ' s T T F s w F M T s T T N 
0 16 s .. ., s M T s T F s ., F 

H l7 " T T s T F s " s M T s 
lit ' 6 f f M 'II s M T s ' F s 

0 19 'II s s ' ' s T F H II s M 
20 1 s s II F H V s T T s T 

H 21 F H H T s T T s w F M .. 
22 s T T f s .. f M T s T T 

' 23 s w .. s M T s T F s .. F 
24 M 8 ' T s ' f s w s M T s 

H 2S T F f M w s H T s T F s 
26 V s s T T s ' F H " s M 
27 T s s w r M .. s ' T s T 
28 F " M T s T T s .. F H V 
29 s T f s w F M T s T T 
30 s V s M T s T f s " r 
ll 51 M T T s II H s 

NUMBER 2 4 
MAXIMUM Sl 8 

ARlTH H£Alf 4l 4 
• UCEEDED 0 0 

TOTAL SAMPLES• 8 STARRED C•I ITEMS EXCEEDED TH~ N.C. 24•HOUR STANDARD OF 386 MICROGRAMS PER CUBIC HETER 
PLUSSED C•I ITEMS EXCEEDED THE NATIONAL PRIMARY STANDARD OF 365 MICROGRAMS PER CUBIC METER 

RUNNING ARITHEHIC MEAN• .. HJCROGR/HHJ N.C. ANNUAL STANOAHO IS 80 MICROGRAMS PER CUBIC HETER 
AHITHETIC STANDARD OEVIATIOH • 20 NATIONAL ANNUAL STANDARD IS 80 MICR06RAMS PER CUBIC METER 

COLLECTION HETHODI GAS ButlBLER Cl♦-HOUR SAHPLfl ANALYSIS HETHODt IIEST•GAEKf Slll.fAMIC ACJO 

0 0 
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T.ible C-3 <r.ont.) 

s UL F U A D J O ll D E 
AS OF APRIL 15. 1977 DAILY \IALU£5 NORTH CAAOLJl,IA 

CAROLINA POWER~ LIGHT CO AEMOHETAIC DATA BANK 

PLANT NAMEI MAYO SEG SITE 
STATION NAME: HAGEAS MOUNT 
STATION coot NOi 00-HAYO-Oll 
COUNTY: PEIISON 
SITE LOCATION: S.R. 132~• O.S MILES SOUTH Of SR 1332 
STATION TYPE: PASTUllt LANO, SOHE AESJOENTAL 
COHHENTS: ABOUT 6.~ MILES SW Of MAYO PLANT SITE, LOCATED ABOUT 500 FEET FROM ROADSIDE. 

JAN 1911 FEB 1977 HAR 1911 APA 1917 MAY 1911 JUN 1977 JUL 1911 AUG 1977 SEP 1977 OCT 1977 NOV 1977 DEC 1917 · 

l s T 9 T 0 f s II f H ' s T T 
2 s II • !, M T s T F s II F 
J M (I T 6 T s T f s II s M T s . 

D 4 T F , M • s M T s T F s 
5 w s 6 S T ' s T F H II s M 

A 6 ~ T s s II F " 
., s T T s T 

1 F " " T s T T s II F M II 
y 8 s 0 T 18 T F s II F H T s T T 

9 s II If s H T s T F 5 w F 
lO M T T s T f s II 5 " T s 

0 11 T F F " II s M T s T F s 
12 II s 0 5 T T s T F M II s " F 13 T s s II F " II s T T s T .. H F M M T s T T s w F M w I ·~ 15 s 26 T 9 T f s II F " T s T T 
If• s II w s " T s T F s w F 

H 17 " 24 T 11 T s ' 
, s " s " T s 

18 T F F H w s M T s T F s 
0 19 w s 4 S T T s T F " II 5 H 

20 T s s w F " 
., s T T s T 

H 21 F M H T 5 T T s II F M w 
22 s o T 12 T F s w , M ' s T T 

T Zl !, II 5 II s M T s T F s w F 
24 H T ' s T F s II s M T s 

H ZS 0 ' F F " • s " T s ' F s 
26 II ll s s s ' T s T F H II s H 
ll T s 0 s II F H II s T T s T 
28 F M " T s T T s II F " w 
29 0 !, T F s II F M T s T T 
JCI s 0 II s H T s T F s II F 
JI M T T 5 II " s 

NUMtlEA 2 b )J I 
MAXIMUM 0 lb 18 Cl 

ARITH MEAN 0 ll 1 0 
• EXCEEDEll 0 0 0 0 

TOTAL SAHPLtS = 22 STAHREI> 1•1 ITEHi HCEEDED THE NoC. 24-HOUA STANDARD OF lllb MICROGRAMS PEA CUBIC HETER 
PLUSSED C • I ITEMS UCEEDEO T"E NATIONAL PRIHAHY STANDARD OF ]65 HICROGRAHS PEA CUBIC HETER 

RUNNINb AlllTHEHIC HEAN= 7 HICHOGll/tl .. 1 N.C. ANNUAL STANDARD IS 80 HICIIUGRAHS PEA CUIHC HETEH 
AHtrNEr1c SlANDAAO UEVJATlOh .. 1 NATIONAL ANNUAL STANDARD IS 80 MICROGRAMS PEA cue1c HET£ij 

COLLtCTJON METHOD: GAS BuHSLF.P lc!4-HOI.IA SAHi LEI ANALYSI~ METHOD: IIESl-GAEKE SULFAHIC ACID 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 227 of 565



Table B-4 Maximum and Annual Sulfur Dioxide Level.s Measured at Each Site1 

12-Month Average 
No. of Highest 24-hr. Geometric Mean 

lls.! Observations Value (}lg/ml) (ug/m3) 

1975 Afterbay 57 33 3 
Double Creek 52 27 4 
E. Ridgeville 57 35 4 

1976 Afterbay 61 56 4 
Double Creek 59 52 6 
E. Ridgeville 57 117 9 

1977 Afterbay 7 75 
Double Creek 8 43 
E. Ridgeville 6 51 
Hager■ Mouut 22 26 

The continuously monitored data measured at the Hagers Mount site between 

December 1976 and April 1977 resulted in the following data: 

Maximum Value (µg/m3)2 

1-hr. average 392.7 

3-br. average 157.l 

24-hr. average 20.9 

1Ambient air quality standards are listed in Table B-6 

2muimum detection limit is 13.1 µg/m3 • 

' 

0 
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Table c-5 Standards of Performance for New Stationary Sources for Coal Fired Power Plants 

Pollutant 

Particulate Matter 

Emission Rate - lb/MBtu 

Visible Emission - percent opacity 
- two minute maximum/hr. 

_, - five minute maximum/hr. 
- twenty minute maximum/24 hr. 

Sulfur Dioxide 

Emission Rate - lb/MBtu 

Equivalent sulfur content in fuel(%) 

Nitrogen Oxides (as N0
2

) 

Emission Rate - lb/MBtu 

1 Maximum 2 hour average 

Federal Standards 

20 
40 

0.7 

North Carolina Standards 

0.10 

20 

> 20 
> 20 

1.2 

0. 7 

o. 7 
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Table B-6 North Carolina and llational Ambient Air Standards and Honsignificant Deterioration Limitations 

Noneignificant 1 Deterioration 

Pollutant 

!articulate Matter 

Annual Geoeetric Kean 

24 Hour Kaximua Concentration 

Sulfur Dioxide 

Annual Arithmetic Mean 

24 Hour Maxiaull Concentration 

3 Hour Madwum Concentration 

Nitrogen Dioxide 

Annual Arithmetic Kean 

National Primary 
(}Jg/m3) 

75 

2602 

80 

3653 

100 

National iecondary 
(PR/•) 

60
2 

150
3 

100 

North Carolina 
Cug/113> 

60 

1503 

80 

3653 

1300
3 

100 

Claaa I 
(}18/m3) 

5 

10 

2 

5 

25 

Claaa
3
II 

(µg/m) 

19 
37 

20 

91 

512 

Not Applicable 

1 ctasa III incre111ents are limited h tote level of the National Ambient Air Quality Standards 

2Guideline only, not a standard 

3Not to be exceeded .are than once per year 
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Table 8-7. Sununary of Maximum Predicted Ground Level Contaminant Concentration 
CP&L's Projections 

Maximum4 
Background Level 
Plus Hax Predicted Percent 

PSD2 
Percent 

Averaginr. Predic::ad Value Strictest of of 
Parametet· Interval ug/m3 ug/m3 . Standard1 Standard Standard Standard 

Particulate ~ 
1035 24 hr 3.3 150 69 37 9 

Annual 0.1 346 60 57 19 o.s 

Sulfur Dioxide 
]gJ_JJ 786.17 J hr (629) 1300 60 512 38 

24 hr 52. ,, (139) 2568 365 70 91 58 
Annual 3.8 (12 .1) 21.16 80 26 20 19 

tXl 
I 

N 
IJ1 

·State's Projections 

Particulate 
43.59 24 hr 5.5 150 44 37 15 

Annual 0.1 38.19 60 64 19 0.5 

Sulfur Dioxide 
3 hr 302 

65.810 
1300 512 59 

24 hr 65.8 365 18 91 72 
Annual 1.2 21.3 80 27 20 6 
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Table B-7 (Cont.) 

1. Strictest ambient air quality standard, Federal or State 

2. Significant deterioration guideline - Class II 

3. A special fumigation analysis resulted in a maximum value of 617 ur./m3 

4. Values in parenthesis reflect levels resulting from combined influence of Roxboro and Mayo 

5. Background from average of maximum values recorded at each site each year 

6. BackEround from highest annual value recorded for all sites 

7. Background from highest measured 3-hour value 

8. Background from highest measured 24-hour value 

9. 

10. 

Assumed 38 ug/a3 background 

Assumed no so2 background 

0 
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Permit B-1 B-27 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION IV 

3'S C:OURTLAND STR££T 
ATLAlfl"A. GEORGIA lOJOI 

or.T 2 8 1q77 

Mr. M.A. McDuffie. Senior Vice-President 
Engineering and Construction 
Carolina Power and Light Company 
P.O. Box 1551 
Raleigh, North Carolina 27612 

Dear Mr. McDuffie: 

This letter is in reference to Carolina Power and Light's 
application of March 21, 1977, to the North Carolina Division of 
Environmental Management for a permit to construct two 720 MW 
electrical power generation facilities on Mayo Creek near Roxboro. 

Based upon the application and other documentation submitted, 
the Division of Environmental Management performed an engineering 
review and air quality analysis of the proposed units in accordance 
with applicable state and federal regulations, including the regu­
lations for PSD, 40 CFR 52.21 and 52.1778. The results of the 
Prevention of Significant Deterioration {PSD) new source review 
were documented by the Division of Environmental Management in a 
report "Pre-Construction Review and Preliminary Determination for 
the Mayo Creek Electrical Generation Facility of Carolina Power 
and Light Company to be Constructed near Roxboro, North Carolina". 
This report was submitted to our office May 26, 1977. by Mr. James 
McColman, Chief of the Air Quality Section. Division of Environmental 
Management. 

The preliminary review and determination was the subject of a 
30-day public c011111ent period conmencing May 25, 1977, although no 
public comments were received. On August 22, 1977. Mr. McColman 
submitted to EPA the "Pre-Construction Review and Final Determination 
for the Mayo Creek Electrical Generation Facility". On the b?.sis 
of this review, EPA has determined. subject to the attached con­
ditions of approval, that the operation of your proposed new units 
at the location specified in the application will not cause or 
exacerbate a violation of the NAAQS or of the Class II air quality 
deterioration increments for sulfur dioxide as required under the 
Clean Air Act (CAA) Amendments of 1977, {P.L. 95-95, August 7,1977) 
and will meet the federal regulatory requirements concerning the 
use of the best available control technology for sulfur dioxide 
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emissions. We have also reviewed your application in light of the 
new CAA Amendments relating to credit for stack heights and to man­
datory Class I areas and have found your application consistent with 
these requirements . 

Therefore, after consideration of the pertinent Federal statutes 
and regulations, this Authority to Construct is hereby issued for the 
facility described in your application to the North Carol i na Division 
of Envfronnental Management subject to the attached Permit No. 3478R 
and Permit No. 3478 with the specified conditions and limitations 
contained therein. These condi tions are specifically made a part of 
this Authority to Construct. 

Please be advised that a violation of any condition issued as 
part of this approval, as well as any construction which proceeds 
at variance with material information submitted in the application, 
will be regarded as a violation of this Authority to Construct. Also, 
this Authority to Construct refers only to the prevention of significant 
air quality deterioration requirements of 40 CFR 52.21 and 52.1778, 
and the CAA Amendments of 1977. It does not apply to other federal, 
state, or local agency permitting requirements, including NPDES. 
Additionally, this Authority to Construct applies only to construction 
which co111nences within eighteen (18) months from the date of issuance. 

Authority to Construct shall take effect inmediately. The com­
plete analysis which justifies this Authority to Construct has been 
fully documented for future reference, if needed. Any questions 
concerning this approval may be directed to G. T. Helms, Deputy 
Director of the Air and Hazardous Materials Division by telephone 
at 404/881-3043 or by letter to this office. 

Enclosures 

cc: James McColman 

Sfnca~y l~ I 

~hn C. Whi ta 
Regional Administrator 

.. 
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Permit B-2 

North Carolina Department of Natural 
Resources &Community Development 
James 8 . Hunt, Jr .. Governor Howard N. Lee. Secretary 

AUgust 10, 1977 

Mr. M.A. McDuffie - Senior Vice Preaident 
Engineering Ii CCmtruction 
~ POWEEl Am> LIGB't COMPANY 
P.O. Box 1551 
blaigb, North carolina 27602 

Dear Hr. McDuffie: 

Subject: Permit No . 3478R 
<:arolina Power and Light company 
Mayo Unit No. l 
.Roxboro, North CUOlinA 

In accordance with your application received Jul.y 20, 1977, we are 
forwarding her.with PeJ:Dlit No. 3478R to carolina Power and Light CCmpany, 
Mayo Onit No . 1, Rcxbor:o, North carolina for the construction and operation 
of &ir cleaning devices consisting of four electrostatic precipitators 
(collection plate area of 380,160 square feet each) and appurtenances 
irultalled two each on the6exhaust.s from two coal-fired boilers (ma.ximum 
heat input of 3939.6 x 10 B'l"tJ per hour each) to remave visible and partic­
ulate emisaions, and for the discharge of associated stack gases into the 
outdoor atmosphere at it:a facility located near Rcxborc, North Carolina, 
Person County. 

!!!hi• Pumit shall be effective from the date of its iuuance until 
.July l , 1982, ia nontransferable to future owners and operators, and •hall 
be IIUbject to the conditiona and l.imitationa u 1pecified therein. 

Enclosures 

Sincerely, 

... 

DIVISION OE' ENVl:RONMENTAL MANAGEMENT 
Air QuaJ.ity Section 

P O ::.Ll, :--:,,;- ,t,. ~ -.· .. ,..,,:- CJr1 .. lf:i,. ~- "~ : B-29 
.s ,, r ; ... ; ..... : · , , : J· :. ; · •-r• .r ,c- 1 1o· · ·~r. !:r.c,·,.v~, 
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• NORrH CUOLINA 

ENVll0NMENTAL MANAGEMENT COMMISSION 

DEPARrMEN'l' OP NA1'0BAL m:soota:S & COMMDNI'n DEVELOPMENT 

Ka.leigh 

!.!.!!!!! 
For the Discharge of Air Contaminants Into the Atmosphere 

In acc:onlance with the provisions of Article 21B of Chapter 143, General Statutes 
of North carolina as amended, and other applicable Laws, Rules and Regulations, 

PERMISSICR IS HE!IEBY GRANT.ED TO 

Carolina Power and Light Company 
Mayo Unit No. l 

BcxJ::ioro, NOrth carolina 

FOR '1'BE 

c:onstl:uetion and operation cf air cleaning devices consistil\g of four elect%0static 
precipitators (collec:tion plate area of 380,160 square feet each) and appurtenanc:es 
installed two each on the exhausts from two coal-firad boilers (maximum heat input 
of 3939.6 x 106 BTD per hour each) to J:ellX)V8 vis:ible and particulate emissions, and 
for the discharge of associated stack gases into the outdoor atllX)sphere at its 
facility located near. Boxboro, North Carolina, Person County, 

in accordance with the application received July 20, 1977, and in conformity with 
the plans, specifications, and other supporting data, all of which are filed with 
the Department of Natural Resources and Community Development and are incoi:porated 0 
as part of this Pezmit. 

Thia Permit shall be effective from the date of its issuance until July 1, 
1982, is nontransferable to future owners and operators, and shall be subject to the 
following speci~ied c:onditions and limitations: 

l. The facilities shall be properly operated and maintained at All times in such a 
manner as to effect an overall reduction in air pollution in Jceepin9 with the 
application and otherwise to ·J:eduee air contamination to the extent necessary 
to comply with applicable Environmental Managemnt. Commission Requlations, 
including 1S tCAC 2D .0503, .0516, .0521, .0S24, the monitoring requirements of 
15 lCAC 20 Section • 0600 and 40 CFR 60, and in no case shall the sulfur dioxide 
emissions from the boilers exceed l.2 pounds per million BTU input, the partic­
ulate emissions from the boilers exceed 0.10 pounds per million B1.'0 heat input, 
and the nitrogen oxides emissions, expressed as nitrogen dioxide, from ~e 
boilers exceed o.70 pounds per million BTU heat input. 

2. This Pe.mit does not replace, set aside, or otherwise relieve the ccmpany of 
any obligation to the Environ.mental Protectien Agency as set out in the Federal 
Prevention of Signilicant Deterioration of Air Quality, 40 CFR 52.21. 

3. The facilities shall comply with all provisions, including notification and 
testing requirements, contained in Environmental Management COlllllission Standard 
15 N:AC 2D .0S24 "New Source Performance Standards" as promw.gated in 40 CFR 
60. 'l'.h.is Pezmit shall become voidable, with proper notice to the c:cmpany, if 
the results of the tests indicate that the facilities do not met applicable 
laws, rules, and regulations. 
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Pel:mit No. 3478R · 
Page 2 

4. Reports on the opezation and maintenance of the facilities shall be submitted 
to the Division of Environmental Management at such intervals and in such form 
and detail u may be requ:ired by the Division. Information requi.red 1n such 
report• may include, but is not l.imite1.1. to, process weight rates, firing rates, 
hours of operation, and preventive maintenance schedules. 

s. A violation of any te.m or ccndition of this Permit shall subject the Pe:cmittee 
to enforcement procedures contained in North carolina General Statutes 143-215. 
1.14, including assessment of civil penalties. 

6. When particulate or visible &missions, due to a malfuncti01\ of the process or 
c:ant:rol equipment, are or may be in excess of Environmental Management Commis­
sion Requlations, the Air Quality Section of the Division of Environmental 
Management shall be notified as promptly as possible but 1n no case later than 
aielve (12) hours following the start of such malfunction. Such notice shall 
specify the nature and cause of the malfunction, the time when such ma.lfunction 
was first observed, the expected duration, and an estimate of the rate of 
emission. The tem malfunction shall not be construed tc include start-up or 
shut-down periods when particulate, visible, or odorous emissions excaed Envi­
ronmental Management Commission llegulations when the duration of such period is 
less than one hour. Furthe~re, any period of duration one hour or greater 
when particulate, visible, or odorous emissions exceed Environmental Management 
Commission Regulations shall be construed as a malfunction. 

Permit issued this the lOt.h day of AUgust, 1977. 

NORl'H CAl!OLINA ENVIBONMENTAL MANAGEMENT COMMISSION 

Permit No. 3478R 

W. E. Knight, Direct'or 
Division of Environ.mental Management 
By Authority of the Secretary of the Deper-i.ment 
of Natural Resources and Ccmmun.ity Developce.nt 
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~. • North Carolina Department of Natural 
'?-'

2
~ _ r, Resources & Community Development 

• James 8. Hunt. Jr .• Governor Howard N. Lee, Secretary 

August 10, 1977 

Mr. M.A. Mc!)uffie - Senior Vice Pr .. ident 
Engineering , Const.ruction 
ClUUlI,DA POWER AND LIGB'l' COMllNll 
P. o. Box lSSi 
bleigh, North C:Uolina 27602 

Dear Mr. McDuffie: 

SUbjeet: Pemit No. 3487 
CUolina Power and Light Company 
Mayo Dnit No. 2 
k,xbo.ro, North carolina 

In accordance with your application received Jul.y 20, 1977, we are 
foz:wa.rding herewith Pe.rmit No. 3487 to carolina Power and Light Colllpany, 
Mayo tniit Ho. 2, R.oxbcro, North carolina for the ccnaU12.Ction and operation 
of air cleaning devices consisting of four electrostatic precipitators 
(collection plate area of 380,160 square feet each) and appurtenances 
installed two each on the exhaust. from two coal .. fired boilers (maximum 
heat input of 3939.6 z 106 BTD per hour each) to remove visible and 
particulate eld.ad.ons, and for the clisc:harge of aaaociated stack g&HS into 
the outdoor atmosphere at ita facility located near ~xboro, North c:axolilla, 
Person County. 

'l.11.ia Pei:mit •ball be effective from the c!&te of its issuance until 
JUJ.y 1, 1982, i• nontranaferable to futu:e owners and operators, and ahal.l 
be Gbject to the c:oaditions and limitations as specified therein. 

Enclosure 

Since.rely, 

.. 

DZVXSJ:ON OF ENVllONHEN'rAL MANAGEMENT 
Air Quality Section 

Pc O &•A lin~':' RJl~.;n 1'orll: C.rol,:u : , ol ! 
-4n £;:.,JI Cr; u ·••r.,•, -' :/,,..,. _11,t Ac:,t.Jn Ern&:-J, "'' 
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·""' .J NORrB CAROL~ 

ENVn!ONMENTAL M1'NAGEMEN'1' COMMISSION 

DE:PAR'l'MEN'l' OF NM"ORAL RESOOHCES " COMMIJNITr DEVELOPMEN'l' 

Raleigh 

! ! .! ~ .!. ! 
For the Discharge cf Air Contaminants Into the Atmosphere 

In accordance with the provisions of Article 21B of Chapter 143, General Statutes 
of North C&rolina as amended, and other applicable t.aws, Rules and Regulations, 

PERMISSION IS HEREBY GRAN'1'ED TO 

CUolina Power and Light Company 
Mayo On.it No. 2 

Roxboro, North CArolina 

FOR 'l'BE 

construction and operaticn of aJz cleaning devices consisting of four electJ:Ostatic 
pracipitators (collection plate area of 380,160 square feet each} and appurtenances 
in■talled two each on the exhausts from two coal-fired boilers (maximum heat input 
of 3939.6 x 106 BTO per hour each) to rem::,ve visible and particulate emissions, and 
for the discharge of assoc:iated stack gases into the outdoor atmosphere at its 
facility located near Roxboro, North carolina, Person County, 

in accordance with the application received July 20, 1977, and in conformity with 
the plans, specifications, and other supporting data, all of which are filed with 
the Department of Natural Resource• and Community Development and are incorporated 
u part of thia Pezmit. 

This Permit shall be effective from the date of its issuance until .July 1, 
1982, is nontransferable to future c,mers and operators, and shall be subject to the 
following specified conditions and limitations: 

1. '!he facilities shall be properly operated and maintained at all times in such a 
manner as to effect an overall xeduction in air pollution in keeping with the 
application and otherwise to reduce air contamination to the extent necessary 
to comply with applicable Environmental Management Commission Ragul.ations, 
including 15 Ne.AC 2D .0503, .0516, .0521, .0524, the 1110nitoring requirements of 
15 !CAC 2D Section .0600 and 40 CFR 60, and in no case shall the sulfur dioxide 
emissions from the boilers exceed 1.2 pound.a peJ: million B'l'U input, tha partic­
ulate emissions trcm the boilers exceed 0.10 pounds per million B'l'O heat input, 
and the nitrogen oxides em.isaiona, expressed as nitzogen dioxide, from the 
boilen exceed 0.70 pounds per million B'l'O heat input. 

2. This Penu.t does not replace, set aside, or otherwise :relieve the company of 
any obligation to the Envil:onmental Protection Agency as set out in the Federal 
Prevention of Significant Deterioration of Air Quality, 40 CFR 52.21. 

3. 'l'he facilities shall comply with all provisions, including notification and 
testing require.merits, contained in Environmental Management Commission Standa.rd 
15 NCAC 2D .0524 "New source Performance Standards" as promulgated in 40 CFR 
60. This Pendt shall bec:pme voidable, with proper notice to the company, i.f 
the results of the tests indicate that the facilities do not meet applicable 
laws, rules, and regulations. 
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Permit No. 3487 
Page 2 

4. BeportJS on the operaticn and maintenance of the facilities shall be submitted 
to the Division of Environmental· Managl!IDl!llt at such intervals and in such form 
and detail as may be required by the Division. Infc:cnation required in such 
reports may includa, but is not timited to, proceaa weight rates, firing rates, 
hours of operation, and preventive maintenance schedules. 

s. A violation of my term or c:cndition of this Permit shall subject tha Permittee 
to enforcement procedures contained in North Carolina General Statutes 143-215. 
114, including assessment of civil penalties. · 

When part.iculate or visible emiseiona, due to a malf\mction of the process or 
contJ:ol equipment, are or may be in excess of Environmental Management Cominis­
sicn .Regulations, th• Air Quality section of the Division of Environmental 
Management shall ba notified as promptly as possible but in no case later th.an 
twal ve (12) hours following th• start of such Jl!Aliunction. Such notice shall 
specify the nature and cause of the malfunction, the time when such malfunction 
was first observed, the expected duration, and an estimat• of the rate of 
emission. 'l'he tel:111 malfunction shall not be construed to include start-up or 
shut-down periods when particulate, vis.ible, or odorous emissions exceed Envi­
:ronmantal Management Commission Regulations when the duration of such period is 
less than one hour. Furthermore, any period of duration one hour or greater 
when particulate, visible, or odorous emissions exceed Environmental Management 
Commission Regul.ations shall be construed u a malfunction. 

Permit issued thJ.s the 10th day of August, 1977. 

Permit No. 3487 

NORL'H CAROLINA ENVllONHENTAL ZWiAGEMENT COMMISSION 

~~ 
W. E. Kniqbt,Diifctor 
Division of l!:nvironmental Management 
B•! Authority of the Sec:retary of the Department 

; Natural Resourc:as and Ccllllllunity Development 

.. 

B ... 34 

0 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 240 of 565



b 
, 

. North Carolina Department of 
Natural & Economic Resources 

JAMES B. HUNT, JR., GOVERNOR HOWARD N. LEE, SECRETARY 

J\l\.. 'l. "l '\911 
July 20, 1977 

Mr. K. A. McDuffie - Senior Vice Pnsident 
Engineering ii Construction 
CAROLINA POWER AND LIGHT COMPANY 
P.O. Box 1551 
Raleigh, North carolina 27602 

Dear Mr. McDuffie: 

Subject: Permit No. 3478 

OIVISIONOF 
ENVIRONMENTAL 

MANAGEMENT 

aox 2;u1. a.i.1.t:rGH 21&11 
TELEPHONE 919 73}..&7.IO 

Carolina Power and Light company 
Mayo Unit No. 1 and Unit No. 2 
Roxboro, North Carolina 

In accordance with your application received April 25, 1977, we are 
forwarding herewith Permit No. 3478 to ca.rclina Power and Light Coq,any, 
Mayo Unit No.land Unit No. 2, Roxboro, Horth carolina for the construction 
and operation of air cleaning devices consisting of eight electrostatic 
precipitators (collection plate area of 3B0,160 square feat each) and 
appurtenances installed two each on the exhausts from few: coal-fired 
boilers (maximum heat input of 3~39.6 x 106 BTU per hour each) to rem:,ve 
visible and particulate emissions, and for the discharge of associated 
stack gases into the outdoor atmosphere at its facility located near 
P.oxboro, North cazoU.na, PerSOD county. 

'l'his P~t ahal.l be effective from the date of its issuance until 
July 1, 1982, is nontransferable to future owners and operators, and shall 
be subject tc the conditions and limitations as specified the.rein. 

Sincerely, 

~ W. E. Knight 
Direc:tor 

Enclosures 

... 
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-
. -SORl'B CAROLINA 

ENVrRC11MEN'1'A KINAGEMEN'l' COMMISSION 

DEPARrMJi!NT 01" NATURAL AND ECONOMIC RESODK:ES 

Raleigh 

For the Discharge of Air contaminants Into the Atmosphere 

In accordance with the provisions of Article 2lB of Cha.pt.er 143, General Statutes 
of North ca.rolina as amended, and other applicable Laws, Rules and Regulations, 

PERMISSION IS BDEBY GRAN'l'ED 'l'O 

Carolina Power and Light Company 
Mayo Onit No. 1 and Un.it No. 2 

Roxboro, North Carolina 

FOR THE 

construction and operation of air cleaning devices consisting of eight electrostatic 
precipitators (collection plate area of 380,160 square feet each) and appurtenances 
installed two each an the exhausts from four coal-fired boilers (maximum heat input 
of 3939.6 x 106 BTU per hour each) to remove visible and particulate emissions, and 
for the discharge of associated stack gases into the outdoor atmosphere at its 
facility located near Roxboro, North C&rolina, Person County, 

in accordance with the application received April 25, 1977, and in cont'ormity with 
the plans, specifications, and other supporting data, all of which are filed with 
the Department of Natural and Economic Resources and are inco:cporated as part of 
this Pexmit. 

This Pam.it shall be effective from the date of its issuance until July l, 
1982, is nontransferable to future owners and operators, and shall be subject to the 
following specified condition& and l.im.itaticruu 

l. 'l'h• facilities shall be properly operated and maintained at all times in such a 
manner as ta effect an ovu-all reduction in air pollution in keeping with the 
application and othel:Wise to reduce air contamination to the extent necessary 
to comply with applicable Environmental Management commission Regulations, 
including 15 NCAC 2D .0503, .0516, .0521, .0524 and the 1110nitoring requirements 
of 15 NCAC 20 Section .0600 and 40 CFR 60. 

2. 'l'his Pezmit does not replace, set aside, or otherwise relieve the coq,any of 
any obligation to the Environmental Protection Agency as set out in the Federal 
Prevention of Significant Deterioration of Air Quality, 40 CFR 52.21. 

3. The facilities shall comply with al"i provisions, including notification and 
testing requirements, contained in EnvironJll!.ntal Management ColllDi.ssion Standard 
15 NCAC 2D .0524 "New Source i>erformance Standards" as promulgated in 40 CFR 
60. This Pez:mit shall become voidable, with proper notice to the coq;,any, if 
the results of the tests indicate that t.~e facilities do not meet applicable 
laws, rules, and regulations. 
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C Pendt No. 3478 
Page 2 

4. Reports on the operation and maintenance of the facilities shall be submitted to 
the Division of Environmental Management at such intervals and in such form and 
detail as may be required by the Division. lnfo:z:mation required in such reports 
may include, but i.s not limited to, process weight rates, fi.ring rates, hours of 
operation, and preventive maintenance schedules. 

S. A violation of any tel':11l or condition of this Pexmit shall subject the Permittee 
to enforcement procedures contained in North C.U:olina General Statutes 143-215. 
114, including assessment of civil penalties. 

Permit issued this the 20th day of July, 1977. 

Pemi.t No. 3478 

NORTH CMOLINA ENVDONMENT.AL MANAGEHEN'l' COMMISSION 

Division of Envi.rcnmantal Management 
By Authority of the Secretary of the Department 
of Natural and Economic Resources 
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PRE-CONSTRUCTION REVIEW AND FINAL DETERMINATION 

FOR THE MAYO CREEK ELECTRICAL GENERATION FACILITY 

OF CAROLINA POWER AND LIGHT COMPANY 

TO BE CONSTRUCTED NEAR ROXBORO. NORTH CAROLINA 

This review was perfonned by the North 
Carolina Air Quality Section. Division 
of Environmental Management. Department 
of Natural and Economic Resources, in 
accordance with Federal Regulations for 
Prevention of Significant Deterioration 
of Air Quality and North Carolina Regu­
lation 15 NCAC 2H .0600 

July 1977 
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PRELIMIMAAY DE'Il!RHINATION REGARDING APPROVAL OP AN APPLICA.Til»f 

SUBMI'lTED UNDER THE FEDERAL "REGUUl'IONS 

FOR THE PREVENTiml OP SIGNIPJCANT DErc.iUOR.\TION 

OP AIR QUALITY" 

Cuolina Power and Uaht Company has applied to the North Carolina Dept-

ment of N~ural and Econotaic Resources, Division of Environaen'tal Management, 

far approval to constzuct two (2) 720 Mw electric.al power gonention facilities 

on the Ma)'O Creek near Roxboro, North Caroli.DA. The p:oposed boilers are sub-

j oct to review under Federal "Regulatiam for the Pravatian of Significant 

Deterioration of Air Quality" (Federal Register, Deceaoer S, 1974, pp. 42510 ff.), 

and North Carollna Adrd.nistrative Code Title 15, Subchaptor 2H, Section .0603(e), 

and have been reviewed by the Divi:,ion of Envil'Om111!11tal Management, Air Quality 

Section staff in Raleigh, North carouna, to a.scortain confomity with the 

regulations. A preliminuy det■rmnadon hu been a.ad.a that this COJ15truction 

can be approved if certain conditions an met. A copy of the application forms 

submitted by Carolina Power a.,d Light Company &nd other mtmals mod by the 

Air Quality Section in making this prellllinazr deteflliuat.1on are available for 

public inspec:uoa during non.al business hours at thts following locations: 

Air Quallty Section 
North Cuolina Departlllent of Natural and Ec:onoadc Resources 
216 Kost Jones Street 
Raleigh, North Carolina 27611 

Air Quality Section 
North CUolina Department of Natural and Ecoaoai c. Resources 
3800 Barrett Drive 
Raleigh, North Carolina 27611 

Interested persons are invited to l'ffiew thes■ 11.aterials and to sum.it 

vriuen comenu on the proposed construction. To be considered. cam:.1u 

must be postmarked within 30 days of che da'te of this Notice and should be 

addressed to Mr. J. A. McColcian, O>.ief • Air Quality Section. North Csrollna 

Department of Hatural and Economic Resources. Po5t Office Bo:x 27687. Raleigh, 

Horth Carolina 27611, Attention: Technical Servfcos. After woighing relevant 

comments received and other available information on the facilities, the 

Division of Environment.al Managecent will act on •tho application of Carolina 

Power and Light Company. ... 
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May 19. 1977 

1llE RALSlGH NEWS I OBSUV!R 
Post Office Box 191 
Rsleigh. North Carollaa 27602 

AttcmUan: Sy1via Allen 

Deu Sir: 

Reference: PRELIMIHARY IETIWIINATIClf REGARDING 
APPROVAL OP AN APPLICATION SUBMITraD 
WDER nm FEDERAL "REGULATI~S FOR 
nm PREVEHTICJ'f OP SIGNIFICANT 
DETERIORATION OP AIR QUALITY" 

Carolina Power and Li1ht Ccllpany 
Mayo Creek near Roxbcno, 
· North Carolina 

Please publish the attached NoUc:e in your newspaper an or befon 
May 25, 1977. 

Publication chuzes for the NoUce vill be paid by this Office upon 
receipt of your invoice ad affidavit of publication. Pleas• send th• 
invoice and affidavit., in triplicate, to th• undenignad. 

/sdg 

Attachmont (1) 

Sincerely, 

o,,fl.tq a . --(X_.'.Cd,~ 
Ls A. NcColun" 0o."'f::1 
Air Quality Soc:t:icm 

cc: Jack Ravan - EPA Atlanta 
Portia Rochelle✓ .. 
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A coiw of the public notice was also sent to Roy Lowe, Person . . 
County Manager, Roxboro, North Carolina, and J. Don Everett, Director, 

Kerr-Tar Regional Council of Governments, Henderson, North Carolina. 

Copies of the Preliminary Detennination were sent to the 

Envrironmental Protection Agency, Region IV, Atlanta. Georgia; Caro­

lina Power and light Company, Raleigh, North Carolina; State Air 

Pollution Control Board, Commonwealth of Virginia, Richmond. Virginia; 

and to the offices noted in the Public Notice. 
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C 
1. INTRODUCTION AND FINA~ DETERMINATION 

On December 5, 1974. the Environmental Protection Agency (EPA) 

issued regulations for Prevention of Significant Deterioration of 

Air Quality (PSO) (40 CFR 52.21}. These regulations were amended 

on June 12 and September 10, 1975. Under these regulations, any 

source included in one of 19 source categories must be reviewed 

for PSD prior to construction. Authority for the technical and 

administrative review of sources under thee regulations was dele­

gated to the North Carolina Department of Natural and Economic 

Resources. Division of Environmental Management {DEM), on Noverr.ber 24, 

1976 {41 FR 56886). 

Under the PSD regulation a source must pass two tests in order 

to be approved • . The first is that Best Available Control Technology 

(BACT} must be used on all emission points of sulfur oxides (502) and 

particulate matter within the facility. The second test is that 

increases in the ambient concentration of so2 and particulates beyond 

leveh existing on January 1. 1975, (adjusted for previously pennitted 

but not yet operating sources) must not exceed certain increme, ts. 

All areas of North Carolina are presently classified as Class II under 

the PSO regulations. 

Allowable ambient air quality deterioration increments in Class It 

areas are as follows: 
Pollutant 

Partfcul ate Matter 
Annual Geometric Mean 
24-Hour Maximum 

Sulfur Dioxide 
Annual Arithmetic Mean 
24-Hour Maximum 
3-Hour Maximum 
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Changes in a~bient air quality resulting from the emissions of 

the source are evaluated using diffusion models developed by EPA. 

Carolina Power and light Company submitted an Application to 

construct two 720 r,\,f electrical power generation facilities on the 

Mayo Creek near Roxboro, North Carolina, Person County. These facilities 

are subject to the Federal New Source Performance Standard {40 CFR 60.40) 

and may be subject to the PSD regulations. The North Carolina Air Quality 

Section reviewed these applications and made a supposition that the 

facilities are subject to PSD regulations and a preliminary determination 

that, in accordance with 40 CFR 52.21 (d) (2) (11), this construction will 

be approved with certain pennit conditions. 

CP&l submitted an opinion with tt-eir application that the facilities 

would not be subject to PSD regulations. {See Attachment A of CP&l 

application.) EPA made the final determination on applicability--that 

the facilities were subject to PSD regulations. (See Appendix G.} On Hay 25, 

1977,public notice of the Preliminary Determination was published in the 

Raleigh News and Observer. This notice allowed thirty days for the public 

to inspect and comment on the Preliminary Determination. No public comments 

were received. Therefore, the construction of this facility is approved in 

accordance with 40 CFR 52.21 (d) {2) (ii} with these pennit conditions. 

2. CONDITIONS OF APPROVAL 

The following are the proposed conditions on the operation of the units. 

A. Emission limitations 

Each unit must meet emission rates, as measured under Part B, 

as follows: 

i. Particulate matter emitted fro~ each unit shall not exceed 

0.18 grams per million calories heat ir.put (0.10 lb P~lll-ion BTU) 

B-44 
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derived from fossil fuel. 

ii. Visible emissions from each unit shall not exceed 20 percent 

opacity, except that a maximum of 40 percent opacity shall be pennissible 

for not more than 2 minutes in any hour. ~~ere the presence of uncom­

bined water is the only reason for failure to meet the requirements of this 

paragraph, such failure will not be a violation of this section. 

iii. Sulfur dioxide emitted from each unit shall not exceed 2.2 grams 

per million calories heat input (1.2 lb per million BTU heat input) derived 

from solid fossil fuel. 

iv. Nitrogen oxides, expressed as H02~ emitted from each unit shall 

not exceed 1.26 grams per million calories heat input (0.70 lb per million 

BTIJ heat input) derived from solid fossil fuel. 

B. Emission Testing 

f. Within 60 days after achieving the w.aximum production rate at 

which the facility will be operated, but no later than 180 days after initial 

startup, the owner or operator shall conduct performance tests and furnish 

the State a written report of the results of such perfonnance tests. 

if. Performance tests shall be conducted and data reduced in 

accordance with methods and procedures specified by the State. 

iii. Perfonnance tests shall be conducted under such conditions as 

the State shall specify based on representative perfonnance of the facility. 

The owner or operator shall make available to the State such records as may 

be necessary to detennine the conditions of the perfonnance tests. 

iv. The owner or operator shall provide the State 30 days prior 

notice of the performance tests to afford the opportunity to have an 

observer present. 

v. The owner or operator shall provide or cause to be provided, 

performance testing facilities as follows: 

B-45 
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a. Sampling ports adequate for test methods applicable 

to the facility. 

b. Safe sampling platform(s). 

c. Safe access to sampling platform(s). 

d. Utilities for sampling and testing equipment. 

vi. Each performance test shall consist of three separate 

runs using the applicable test method. Each run shall be conducted 

for the time and under the conditions specified by the State. For the 

purpose of determining compliance with emission limitations, the 

arithmetic mean of results of the three runs shall apply. In the 

event that a sample is accidentally lost or conditions occur in which 

one of the three runs must be discontinued because of forced shutdown, 

failure of an irreplaceable portion of the sample train, extreme 

meteorological c~nditions, or other circumstances, beyond the owner 

or operator's control, compliance may, upon the approval of the State, be 

determined using the arithmetic mean of the results of the other two 

runs. 

vii. For these units perfonnance tests wfll be required to 

determine the compliance status with regard to particulate emissions, 

sulfur dioxide emissions and nitrogen oxide emissions. 

C. Emission and Fuel Monitoring 

i. There shall be installed, calibrated, maintained~ and 

operated in each of the fossil fuel-fired steam generating units 

emission monitoring instruments as follows. 

a. An opacity monitoring instrument and recorder in 

accordance with 40 CFR 60. 
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b. An instrument for continuously monitoring and recording 

emissions of nitrogen oxides 1n accordance with 40 CFR 60 unless it is 

demonstrated during the performance test that the nitrogen oxide emissions 

are at levels 30 percent or more below the applicable standard of 0.70 lbs 

NOX/106 BTU input. 

c. A continuous monitoring system for measuring sulfur diox1de 

emissions in accordance with 40 CFR 60 unless low sulfur fuels are used 

to achieve compliance with the so2 emission standard and where fuel analyses 

in accordance with 40 CFR 60 are conducted. 

d. An instrument for continuously monitoring and recording 

either oxygen or carbon dioxide in the flue gases in accordance with 

40 CFR 60 unless continuous monitoring and recording of both sulfur 

dioxide and nitrogen oxides emissions are not required. 
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3. DETERMINATION OF BEST AVAILABLE CONTROL TECHNOLOGY {BACT} 

BACT is any control device or technique which fs capable of 

limiting emissions to the levels specified in the Federal New Source 

Performance Standards {NSPS) {40 CFR 60). CP&L proposes different 

methods for meeting BACT for so2 and particulates. 

BACT for Sulfur Dioxide 

Sulfur dioxide is limited by 40 CFR 60.43 to an emission rate 

of 1.2 lbs. per million BTU heat input when solid fossil fuel (coal) 

is burned. CP&L proposes to meet this lfmit by burning coal with a 

low sulfur content (.71) and a heat content of 12,000 BTU per pound. 

The company stated that they presently have contracts to supply coal 

of this quality for 5 to 8 years of operation of the Mayo units. 

BACT for Particulates 

Particulate emission is limited by 40 CFR 60.42 to not more than 

0.10 lb. per million BTU heat input. To meet this emission standard, 

CP&L has proposed electrostatic precfpftators. An analysis of the 

design of the design of these precipftators indicates that they should 

be able to meet this emission limitation. (See Section 4.) 

4. EMISSIONS AND CONTROL EQUIPMENT ANALYSIS 

The following is a review for pennit approval purposes of par­

ticulate, sulfur dioxide and nitrogen oxide emissions from the four 

coal-fired bof lers of Mayo Units 1 and 2. A permit 1s required for 

these sources as per 15 NCAC 2H .0601. 

Both units are identical in that each contains two identical 

boilP.rs exhausting to a cormon stack.~ 
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A. Particulate Emissions Calculations (per stack} 

Maximum heat input at the source (total from Units 1 and 2) = 

15.758.4 x 106 BTU/hour. 

Allowable emissions (as per New Source Performance Standards)= 

.10 lbs/106 BTIJ input per stack. It should be noted that for this 

particular case the New Source PerfonrBnce Standard and State standard 

(15 NCAC 2D .0503) are equal. 

Therefore. the allowable emissions per stack, (.10 lbs/106 BTIJ 

input) (7,879~2 x 106 BTIJ input/hour}= 787.9 lbs/hour. 

Estimated uncontrolled emissions (per stack) using the ash 

content of the coal as 7-251: 

{l6 (7) lbs. particulates} {328 3 tons coal}. 361769 lbs. particulates 
ton coa 1 • hour hour 

{lG (ZS) lbs. particulates} {JZB 3 tons coal}= 131 320 lbs. particulates 
· ton coal • hour ' hour 

(Reference: Compilation of Air Pollutant Emission Factors, 2nd edition, 

(AQ-42), page 1.1-1.3) 

Assuming the worst case (ash content of 25:), the control ef­

ficiency required to meet the New Source Performance Standard will be, 

131,320 lbs~hr - 787.9 lbs/hr x iOO = 99.401 
131, 20 16s}hr 

Control Equipment 

There are a total of four Belco Moc!~l Ho. 30 (9999) 4X44-32 

electrostatic precipitators installed per unit (two installed per boiler) 

all of which exhaust to a co111110n stack. Each electrostatic precipitator 

is designed to handle ls069,500 ACFM@ i13 °Fas per the permit applica­

tion. 
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Collection plate area· per 100 cfm for each precipitator, 

3so,l50 ft
2 

• 355.4 ft2/l000 cfm 
1,069.5 x 103 cfm 

From Figure 6.4 of Guide to Engineering Pennit Processing (APTD-

1164), the precipitator rate parameter (migration velocity) for 

0.7% sulfur content is approximately .25 feet per second. 

The Deutsch-Anderson equation provides an indication as to 

the efficiency to be expected under laboratory type conditions: 

E = 1 - exp (-~W) x 100%, where W = .25 ft/sec., A= 380,160 ft2, 

and v = 1.069,500 cfm. 

E = {l _ l/exp (.25 ft/sec x 380,160 ft
2 

x 60 sec/min)} x lOO% = 99_51 % 
1,069,500 ft3/min 

Therefore, it appears the electrostatic precipitators will be 

adequate control for compliance with the New Source Performance Standard. 

e. s02 Considerations 

The allowable sulfur dioxide emissions as per the New Source 

Performance Standards will be 1.2 lbs s021106 BTU input. 

Heat input (per boiler)= 

(164.15 tons coal/hour)(2000 lbs/ton)(12,000 BTU's/lb coal)= 

3.939 x 106 BTU/hour 

Estimated so2 emissions (per boiler) - Maximum sulfur content of the 

coal is 0.7% as per the permit application v 

(164.15 tons coa1/hour)(2000 lbs/ton)(.007)(2 lbs S02/lb sulfur 

burned)= 4.596.2 lbs SOz/hour. 

4,596.2 lbs so2/hour 6 
6 = 1.16 lbt SOz/10 BTU i~put 

3,939 x 10 BTU/hour 

B-50 

C 

0 

r 

Duke Energy Progress, LLC 
E-2, Sub 1219

Wells/Williams Rebuttal DEP Redirect Exhibit No. 1 
Page 260 of 565



.co 

-9-

As per the permit application, Carolina Power and Light 

Company plans to maintain compliance by burning low sulfur coal. 

c. NOx Considerations 

The allowable NOx (expressed as N02) emissions as per the 

Federal tlew Source Performance Standards will be O. 70 lbs NOx/106 

BTU input. 

The allowable N02 emissions as per 15 NCAC 2D .0519 are 

1.3 lbs N02/106 BTU input. 

Estimated uncontrolled NOx emissions {Reference: AP-42), 

(18 lbs NO/ton coal)(164.15 tons coal/hour)= 2954.7 lbs NO/hour 

2954.7 lbs NOx/hour = 0.75 lbs NOX/106 BTU input 
3,939 x 106 BTU/hour 

The estimated figure fs above the allowable figure, however, 

as per Carolina Power and Light Company's "Surrmary Assessment of 

Environmental Data and Programs, 111 the boiler design incorporates 

overfire air ports which allow for substoichiometric or near sub­

stoichiometric combustion in the primary combustion areas thus 

creating a reducing atmosphere and controlling the production of 

oxides of nitrogen. 

Control efficiency required for compliance 

0.75 lbs NOx/106 BTU - 0.70 lbs NOx/106 BTU 
X 100 "' 6.6% 

0.75 lbs NOx/106 BTU 

As per AP-67, Control Techniques for Hitrogen Oxide Emissions 

from Stationary Sources, an NOx reduction of approximately 25% can 

.. 

1carolina Power & Light Company, Mayo Electric Generating Plant, 
11Sumnary Assessment of Envi ronmenta 1 Oa ta and Programs, 11 April 
1977, page VII-2. 
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be obtained by using low excess air conbustion as specified above. 

Therefore. the source should not have any ~ajor difficulty complying 

with the standard. 

D. Testing, Monitoring and Reportinq Requirements 

The Permit must be issued with the stipulation that the units 

be tested and equf pped for emission ioonitoring and recording as 

required by 15 t~CAC 20 • 0524 and 15 NCAC 2D • 0603. 

5. AIR QUALITY ANALYSIS 

Introduction 

The purpose of this section is to present the results of a dif­

fusion analysis. using EPA's air quality models. to predict the maximum 

concentration for sulfur dioxide (S02) and particulates for various 

averaging periods. The modeling analysis was conducted by the North 

Carolina Division of Environmental Management. Air Quality Section, 

with the assistance of EPA in Atlanta for the CRS computer run. 

The methodology and the results of the analysis are presented in the 

next section of this report. 

Hethodoloqy and Results 

The impact of the proposed boilers upon local ambient air quality 

was evaluated by means of mathematical models which simulate the process 

of transport and diffusion of stack effluents in the atmosphere. The 

ioodels employed for this purpose are Gaussian plume models developed 

by the Meteorological Laboratory of the EPA. Inputs include physical 

dimension~ and emission characteristics of the source as well as hourly 

values of those meteorological parameters affecting plume behavior • .. 
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The emission rates used for modeling the proposed boilers were 

emission rates based on the design parameters of the units. 

The models used and brief SUf?maries of each model are given 

below: 

PTMAX - A single source model which calculates the 
maximum concentration and downwind ~istance 
to point of maxi100m concentration as a function 
of stability class and a given set of wind 
speed categories. 

CRS - A point source model which is designed to calcu­
late maximum one-hour, ~~ximum 24-hour, and 
annual average concentrations at concentric 
sets of receptors for a full year of actual 
hourly meteorological data. 

PTMTP - A multiple source model which is designed to 
calculate maximum and the average concentrations 
for several hours as a function of specified 
meteorological conditions at specified receptors. 

AQDM - A multiple source model which calculates th! 
annual arithmetic average concentration from 
regional source emission and meteorological data. 

When the AQDM model was utilized, all major sources of emis­

sion of so2 and particulates in the surrounding area are included 

to determine the total air quality impact in a specific area. 

Data on these sources were obtained from the Virginia State Air 

Pollution Control Board and North Carolina National Emission Data 

System (NEDS) file. The input data for the AQDM run is shown in 

Appendix E. The contribution of all of the sources except the Mayo 
I 

units are considered to be the January 1, 1975, baseline. 

After inputting the data for the Mayo units stack into the PT-MAX 

to detennine the general range where the maximum concentration would 

occur, CRS was run by. EPA in Atlanta to find the "worst day11 meteorological 

conditions. These meteorological conditions were used in the PT-MTP model 
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. . 
to detennine the highest 24-hour concentrations. The 3-hour maximum 

so2 concentration was found by using the procedure for fumigation given 

in Guidelines for Air Quality Maintenance Planning and Analysis, 

Volume }O: Reviewing New Stationary Sources (EPA-450/4-74-011), 

(Appendix B). 

AQDM was run twice, once to obtain the expected ambient concen­

trations and a second time with the Mayo units as the only source to 

find the impact to compare with the PSO increment. 

Below is a summary of the predicted maximum impact on the 

ambient concentrations resulting from the proposed power plant. 

Afr Quality 
Deterioration Allowable Calculated 
Resulting Increment Maximum 
From Mayo's Under PSO Ambient P.mbient 
Cont~burion Clas~II Stand~rd Level 
{u91 l <~g/ l {1!9/m l {}!g/m3} 

Particulate 
Annual Geometric Hean ., 10 60 38.1 * 
24-Hour Maximum 5.5 30 150 * 43.5 

Sulfur Dioxide 
Annual Arithmetic Mean 1.2 15 80 21.3 
24-Hour Maximum 65.8 100 365 

.,,. 
65.8 

3-Hour MaxilfflJm 302 700 1300 

* 3 assumed 38 µg/m background 
** assumed no so2 background 

Environmental Research & Technology, Inc. (ERT} has perfonned 

dispersion modeling for CP&L of projected arabient sulfur dioxide 

concentrations from the proposed Mayo electric generating facility 
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in Person County. North Carolina.2 This analysis did not include 

particulate concentrations resulting from the Mayo facility which 

is required under new source review procedures. The sulfur dioxide 

analysis was perfonned using modeling techniques which differ from 

modeling techniques currently used by the Environmental Protection 

Agency and the State of North Carolina. ERT modeling procedures 

have produced sulfur dioxide ambient concentrations in close agree­

ment with the State of North Carolina with the major difference 

resulting in the 3-hour fumigation concentration. ERT modeling 

results are presented below. 

The results of the ERT modeling were 3.8, 52.4 and 193.3 micro­

grams per cubic meter for the Mayo so2 maximum contribution to the 

ambient levels for annual. 24-hour, and 3-hour periods. 

The AQDM model has been modified by the State of tlorth Carolina 

to model more appropriately the dispersion characteristics of a rural 

environment and sources which operate on a less than continuous basis. 

A wind adjustment factor for stack height has also been included in 

this updated version of the AQDM. The mdel was run using 5-year 

average wind conditions for the area, and the resulting so2 annual 

isopleths are displayed in Figure I. Figure II represents the isopleth 

pattern from the previously existing AQOH. Both figures include emis­

sions from the new Mayo facility and other contributing sources in the 
' 

area. 

2Robert M. Iwanchuk, Robert c. Mccann, aThe Impact of The Proposed 
Mayo Electric Generating Station on Co~pliance with Ambient Air 
Quality Standards for Sulfur Dioxide," Environmental Research & 
Technology, Inc., Concord, Mass., October 1976. 
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The modified AQDM generally produced lower concentrations at 

receptor points as can be noted by the decrease of the area of 

maximum concentration from 21 µg/m3 to 15 µg/m3• However, a new 

"hot spot0 did develop to the southwest of the Roxboro CP&L Plant. 
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Determination 

Based on the results of the modeling the following conclusions 

may be drawn regarding the proposed Mayo Creek facilities : 

A. The impact of the units' proposed operation will be in com­

pliance with the federal regulations for the Prevention of Significant 

Air Quality Deterioration (40 CFR 52.21) as promulgated in the Federal 

Register on December 5, 1974, and as amended on June 12 and September 

10, 1975, and delegated to the State of North Carolina on November 24, 

1976. 

B. The ground-level concentrations of so2 and particulates due 

to the operation of the proposed Mayo Creek units will not contravene 

any applicable State or federal ambient air quality standard. 

C. The ground-level increases 1n concentrations of so2 and par­

ticulates since ~anuary 1, 1975, will not exceed the Class II increments . 
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Table C-1 Common and Scientific Names of Fishes Collected from 
Mayo and Mill Creeks, Person County, North Carolina 

Scientific Name 

Amiidae 
1. ~lliY!. 

Eaocidae 
2. ~ !.• americanus 
3 . ~. niger 

Cyprinidae 
4. Clinostomue funduloides 
5. Hybognathus nuchalis 
6. ?;!ocomis le2toce2halus 
7. Nsz ts1a2n,,u1 chnsoleusH 
8. Notropis altiJ!innis 
9 . lh amoen!,!! 

10. !i, analsigtanus 
11. !i, 1rden§ 
12. !f.. ceIHi!lH 
13. !f.. niveu§ 
14. !i, procne 
15. Phoxinus ~ 
16. Semotilus atromaculatus 

Catostomidae 
17. Catostomue commersoni 
18. Erimyzon oblongus 
19. Moxostoma anisurum 
20. !'!:. erythrurum 
21. !• pappillosum 

Ictaluridae 
22. Ictalurus brunneus 
23. .l· ~ 
24. .l- natalis 
25. ,l. nebulosus 
26. .I., 2unctatus 
27. Noturus insignis 

Aphredoderidae 
28. Aphredoderus sayanus 

Centrarchidae 
29. Centrarchus macropterus 
30. Lepomis auritus 
31. ,1.. cyanellus 
32. _b. gibbosus 
33. 1,. gulosus 

c-1 

Co11m1on Name 

Bowfin 

Redfin Pickerel 
Chain Pickerel 

Rosyside Dace 
Silvery Minnow 
Bluehead Chub 
Golden Shiner 
Highfin Shiner 
Comely Shiner 
Satinfin Shiner 
Rosefin Shiner 
Crescent Shiner 
Whitefin Shiner 
Swallowtail Shiner 
Mountain Redbelly Dace 
Creek chub 

White Sucker 
Creek Chubsucker 
Silver Redhorse 
Golden Redhorse 
Suckermouth Redhorse 

Snail Bullhead 
White Catfish 
Yellow Bullhead 
Brown Bullhead 
Channel Catfish 
Margined Madtom 

Pirate Perch 

Flier 
Redbreast Sunfish 
Green Sunfish 
Pumpkinseed 
Warmouth 
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Table c-1 (cont'd) 

Scientific Name 

Centrarchidae (cont'd) 
34. L. macrochirus 
35 . Lepomis .!E.. 
36. Micropterus salmoides 

Percidae 
37. Etheostoma flabellare 
38. _!. nigrum 
39. E. olmstedi 
40. Perea flavescens 

C-2 

C0111Don Name 

Bluegill 
Sunfish Hybrid 
Largemouth Bass 

Fantail Darter 
Johnny Darter 
Tesselated Darter 
Yellow Perch 

C 

0 

n 
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Table C-2 Species Composition of Fishes Taken by Electrofishing in 
Mayo and Mills Creeks. Person County. North Carolina from 
August. 1976 to July. 1977. Numerically Dominant Species 
are Marked "1th an Asterisk(*) 

Station 
MYS MYl MY9 MY3 MY4 MYS 

Amia calva 1 
Esox aaiiie'ricanus 11* 10 3 6 3 16 
!· niger 2 3 1 
Clinostomus funduloides 12* 158* 54* 38 19* 
Rybognathus nuchalis 2 
Nocomis leptocephalus 19* 319* 203* 342* 47* 72* 
Notemigonus chrysoleucaa 5 
Notropis altipinnis l 
N. amoenus 1 
N, analostanus 1 3 90* 10* 
N. ardens 9 36 60 1 6 
N. cerasinus 12* 118* 92* 169* 42* 83* 
N. niveus 1 
N. procne 3 21 297* 24* 2 
Phoxinus oreas 20 27 12 
Semotilusattomaculatus 2 10 14 2 

'0 
Catostomus commersoni 9* 1 11 13 14 
Erimyzon oblongua 7 2 2 l 
Moxostoma anisurum 1 2 3 l 
!:!.:,_ erythrurum 6 15 6 2 1 
~• pappillosum 1 5 4 33 5 1 
Ictalurus brunneus 2 1 
I. catus 1 
I. natalis 4 5 1 3 
Y. nebulosus 4 1 
!· punctatus 1 
Noturus insignis 3 24 62* 105* 1 26* 
Aphredoderus sayanus 3 
Centrarchidae hybrid 1 
Centrarchus macropterus l 
Lepomis auritus 8 21 20 14* 27* 
!:. . cyanellus 27* 14 3 13 19* 55* 
!:. • gibbosus 7 8 1 
!:.· gulosus l 
L. macrochirus 42* 18 32 53 15* 9 
Micropterus salmoides 2 1 l 
Etheostoma flabellare 1 312* 188* 280* 4 28* 
!· nigrum 1 
E. olmstedi 2 19 21 69 8 17 
Perea flavescens 3 l 

Total numbers 171 1068 818 1637 265 382 
Species .. 

20 23 23 28 22 19 
Common names for these species of fish are given on Table C-1 

c-3 
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Table C-3 Mayo Creek Fisheries Data as Based Upon North Carolina 
Wildlife Resource Commission Rotenone Samples (Carnes. 1965) 

Species Common Name Number Weight(ps) 

1. Lepomis macrochirus Bluegill 2 118 
2. Leuomis auritus Redbreast sunfish l 84 
3. Lepomis cyanellus Green sunfish 1 32 
4. Nocomis leptocephalus Bluehead chub 204 730 
5. Notropie cerasinus Crescent shiner 62 130 
6. Etheost01Da flabellare Fantail darter 21 36 
7. Phoxinus oreas Mountain redbelly dace 15 24 
8. Noturus insignia Margined IIISdtom 14 152 
9. Clinostomus funduloides Rosysida dace 12 28 

10. Notropis amoenus Comely shiner 7 12 
u. Notropis niveus tJbitefin shiner 3 1 
12. Notropis procne Swallovtail shiner 2 4 
13. Semotilus atromaculatus Creek chub 2 11 
14. Moxostoma .!EP.:.. Suckers 2 24 
15. Ictalurus punctatus Channel catfish 2 318 
16. Doros01Da cepedianum Gizzard shad l 57 

C-4 

0 

0 

_ .I 
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Table C-4 Numbers. Total Lengths (mm) and Weights (gms) of Sport 
Fishes Collected in Mayo and Mill Creeks 

Mazo Creek Sport Fishes 

Species No. Total Lensth Weight 
Range Mean Range 

Esox a.americanus 33 55-250 119.6 0.8-125.0 
Esox °ii'iger 5 48-212 117.4 0.7-45.0 
Ictalurus catus 2 200-247 223.5 105.0-287.0 
Ictalurus natalis 10 35-209 84.5 0.6-114.0 
Ictalurus nebulosus 3 65-224 153.7 3.8-163.0 
Ictalurus punctatus 1 310.0-310.0 
Lepomis auritus 60 31-196 105.0 0.4-227.0 
Lepomis cyanellus 75 33-157 76.3 0.5-71.0 
Lepoarl.s gibbosus 15 43-103 71.1 1.5-22.0 
Lepcmis gulosus 1 112-112 112.0 27.8-27.8 
Lepomi.s macrochirus 162 12-175 46.0 0.1-100.0 
Micropterus salmoides 3 83-157 129.3 7.8-48.0 
!!!£!_ flavescens 3 124-180 148.0 20.0-63.0 

Mill Creek Sport Fishes 

Esox a. americanus 15 62-257 144.9 1.1-150.0 
"i'«alurus natalis 3 62-238 178.0 3.1-204.0 
Lepomis auritus 27 31-186 140.5 0.4-131.0 
Lepomis cyanellus 55 35-171 86.8 0.8-90.0 
Lepomi.s gibbosus 1 94-94 94.0 18.0-18.0 
Lepomis macrochirus 9 18- 140 47.4 D.1-55.0 
Micropterus salmoides 1 38-38 38.D 0.4-0.4 

Common names for these species of fish are sho'WO on table c-1 

c-s 

Mean 

17.6 
18.9 

196.0 
19.4 
75.7 

310.0 
38.l 
10.9 
8.7 

27.8 
6.4 

29.9 
37.1 

48.8 
121. 7 
74.l 
22.5 
18.0 

9.4 
0.4 
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Table C-5 Mayo Creek Benthic Species List (Organisms Collected During 
August and November, 1976, and February and May, 1977) 

Porifera 
Spongilla 

Coelenterata 
Hydrozoa 

Hydra 
Platyhelminthes - flatworms 

Turbellaria 
Planariidae 

Dugesia 
Nematoda 
Annelida - segmented worms 

Oligochaeta 
Unidentified oligochaeta 

Lumbriculidae 
Unidentified lumbriculidae 

Naididae 
Peloscolex 
Pristina 

Tubificidae 
Limnodrilus hoffmeiateri 
immature Tubificidae 

Haplotaxidae 
Haplotaxa? 

Hirudinea 
Glossiphonidae 

Placobdella 
Insecta 

Collembola 
Ephemeroptera - 111ayflies 

Ephemeridae 
Hexagenia 

Caenidae 
Caenis 
Brachycercus 

Ephemerellidae 
Ephemerella sp A 
Ephemerella sp B 

Heptageniidae 
Stenonema 

Siphlonuriidae 
Isonychia 

Baetidae 
Baetis 
Pseudocloeon 
Unidentified Baetidae .. 

C-6 

Trichoptera - caddisflies 
Hydropsychidae 

Hydropsyche spp. 
Cheumatopsyche 

Psychomyiidae 
Phyloc entropus 
Polycent.ropus 
Cyrnellus 
Neureclipsis 

Philoptamidae 
Chimarra 

Leptoceridae 
Oecetis 
Unidentified Leptoceridae 

Limnephilidae 
Neophylax 
Pycnopsyche 

Rhyacophilidae 
Rhyacophila 

Plecoptera - stoneflies 
Perlidae 

Perlesta 
Perlodidae 

Isoperla ./ Diploperla 
Taeniopterygidae 

Taeniopteryx 
BrachyPtera 

Nemouridae 
Nemoura 

Capniidae 
Allocapnia 

Odonata 
Anisoptera - dragonflies 

Macromiidae 
Macromia 
Didymops 

Gomphidae 
Dromogomphus 
Hagenius 

Coleoptera - beetles 
Hydrophilidae 

Unidentified Hydrophilidae 
Elmidae 

Stenelmis 
Macronychus glabratus 
Dubiraphia vittata 

0 

0 

0 
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Table C-5 (contiriued} 

Taxa 

Coleoptera - beetles (continued) 
Dubiraphia sp. 
Oulimnius latiusculus 
Promoresia 
Optioservus 

Psephenidae 
Psephenus herricki 
Ectopt'ia 

Dryopidae 
Helichus 

Helodidae 
Anchytarsus 

Megaloptera 
Sialidae 

Sialis 
Corydalidae 

Corydalus 
Nigronia 

Hemiptera 
Veliidae 

Microvelia 
Rhagovelia 

Diptera 
Ceratopogonidae 

Bezzia/Probezzia 
Empididae 

Hemerodromia 
Unidentified Empididae 

Tipulidae 
Tipula 
Pseudolimnephilia 
Antocha 

Tabanidae 
Tabanua 

Culicidae 
Culex 

Simuliidae - blackflies 
S!mulium 
Prosimulium {mixtum) 

Chironomidae - midge flies 
Tanypodinae 

AblabeS111yia 
Conchapelopia 
Pentaneura 
Procladius 
TanyPus .. 
Unidentified pentaneurini 

C-7 

Orthocladiinae 
Brillia par 
Corynoneura 
Cricotopus 
Hydrobaenus 
Stenocbironomus 
Thienemani.ella 
Trichocladius 
Unidentified orthoclad B 
Unidentified orthoclad C 
Unidentified orthoclad D 
Unidentified orthoclad E 

Diamesinae 
Prodia~esa olivacea 
Potthastia longimanus 

Chironominae 
Chironomus 
Cladotanytarsus 
Cryptochironomus 
Cryptotendipes 
Dicrotendipes 
Endochironomus 
GlyPtotendipes 
Kiefferulus 
Lauterborniella 
Microtendipes 
Parachironomus 
Paratendipes 
Polypedilum 
Pseudochironomus 
Rheotanyt:arsus 
Tanytarsus 
Tribelos 
Pagastiella 

Mollusca 
Gastropoda 

Physidae 
Physa 

Ancylidae 
Laevipex? 

Viviparidae 
Campeloma 
Unidentified Viviparidae A 
Unidentified Viviparidae B 

Pelecypoda 
Unidentified pelecypoda A 

Sphaeriidae 
Sphaerium 
Pisidium 
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