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ABSTRACT 

BRADBURN, D. M. 1977. Fores t  Management Plan, ERDA Oak Ridge 
Reservat ion: 1976-1980. ORNLITM-5833. Oak Ridge 
Nat iona l  Laboratory,  Oak Ridge, Tennessee. 64 pp. 

The ERDA Oak Ridge Reservat ion Fores t  Management Plan i s  u t i l i z e d  

as a guide i n  t h e  managing and admin i s te r i ng  o f  t h e  n a t u r a l  resources o f  

t he  f o r e s t .  A r e v i s e d  management p l a n  summarizes the  goals and accom- 

p l  ishment o f  t h e  prev ious p lan  w h i l e  recommending necessary improvements 

and a l t e r n a t i v e s  f o r  t he  ensuing management cyc le .  The management p lan  

conta ins  programmatic assessments of s i  1 v i  c u l t u r a l  a c t i v i t i e s  and t h e i r  

environmental  impacts. 

iii 
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INTRODUCTION 

The fo r e s t  management program on the  ERDA Reservation (formerly 

the  AEC Reservation) has completed two five-year management cycles 

with t h i s  being the second revision of the or iginal  management plan 

writ ten in 1965. I n i t i a l  e f f o r t s  t o  es tab l i sh  a fo r e s t  management 

program on the  ERDA Reservation were begun i n  1964. Summarization 

of these e f f o r t s  was presented in  the 1965 Forest Management Plan 

(Curlin,  1965) and continued i n  the 1970 revision (Strock,  1970). 

The management plan i s  a f l ex ib l e  guide describing the resources of 

a f o r e s t  and used as  a program in the treatment and management of 

these resources. 

Periodic revisions of the management plan are  needed t o  update 

pract ices  and i n s t i  gate new techniques t o  meet overall objectives . 
Revisions a r e  normally made a t  five-year in te rva l s  (ca l l ed  a manage- 

ment cycle) and since another management cycle has elapsed during 

which time numerous changes have occurred, another revision i s  i n  

order.  

FOREST MANAGEMENT AT OAK RIDGE 

History of Management a t  Oak Ridge 

The Oak Ridge Reservation was formed from numerous small pr ivate  

farms in  the ea r ly  1940s leaving no wri t ten  his tory  of the fo r e s t  

p r i o r  t o  1942. After acquis i t ion of the or iginal  58,800-acre reserva- 

t ion i n  1942, the Department of the Army requested t h a t  TVA provide 

them a confidential estimate of the amount of s t ruc tura l  lumber t h a t  



could be logged from the  area .  Since t h i s  est imate was confidential  

t he r e  were no records a s  t o  the  amount of timber harvested f o r  the  

const ruct ion of the  Oak Ridge f a c i l i t i e s .  Other than t h i s  timber cut  

f o r  the  construction of Oak Ridge, the f o r e s t  was undisturbed un t i l  

1947 (Cur l in ,  1965). 

In 1947 a re fo res ta t ion  program was ins t iga ted  by Management - 

Services Incorporated (MSI) , an Atomic Energy Commission (AEC) contrac- 

tor then responsible f o r  operation of the  City of Oak Ridge. A t o t a l  

of  9 mi 11 ion pine seed1 ings had been planted in old f i e l d s  and open 

areas  comprising a t o t a l  of approximately 4300 acres by the termination 

of MSI's program i n  1960. Species planted in these planta t ions  in order 

of acreages were sho r t l e a f  pine (Pinus echinata)  40%, lob lo l ly  pine 

(Pinus -- taeda)  30%, eas te rn  white pine (Pinus s t robus)  20%, and Virginia 

pine (Pinus v i rg in i a )  10%. 

A timber inventory of the  Reservation f o r e s t  using the Continuous 

Forest  Inventory (CFI) system was made by TVA i n  1961, and a prospectus 

was, compl led f o r  the  AEC summarizing the timber resources and out1 in ing 

the  potent ia l  benef i t s  of  a f o r e s t  management program. A f o r e s t  manage- 

ment program was i n s t i t u t e d  a t  the Oak Ridge National Lab0rator.y in  

1964 as  a resul t of this prospectus. The f i  rst management plan f o r  

the  Reservation f o r e s t  was prepared in 1965 t o  formulate long-range 

ob jec t ives  and short-range plans f o r  the  period 1965-1970. A revision 

of this plan was made in 1970 fo r  the 1970-1975 period. The fo r e s t ry  

plan and program i s  administered by the  Forest  Management Department 

of the Environmental Sciences Division of the Oak Ridge National 

Laboratory. 



Management Objectives 

The objectives of the fo r e s t  management program on the  Oak Ridge 

Reservation incorporate the  mu1 t i  ple-use concept of good fo r e s t  manage- 

ment. The two-fol d objectives incl  ude an ecological park f o r  research 

s tud ies  and the production of high-quality timber products through 

intensive' f o r e s t  management and sound conservation pract ices .  Due t o  

the  primary objectives of ERDA's production programs and envi ronmental 

research, ours i s  a mu1 t iple-use approach designed t o  y ie ld  valuable 

products - plant  p.roduction s i t e s  with buffers; long-range envi ron- 

mental research, and high-qua1 i t y ,  hi gh-val ue timber products. 

Timber Harvest 

After  i n i t i a l  logging f o r  construction purposes i n  the  ea r ly  

1940s, no fu r ther  timber was harvested unt i l  1952. From 1952 t o  

1956, 2.7 mill ion board f e e t  of sawtimber and 134 cords of pulpwood 

were sold f o r  $55,835 (Table 1 ) . No timber was cut  between 1956 and 

1964 a t  which time the f i r s t  f o r e s t  management a c t i v i t i e s  were 

i n i t i a t e d .  

Due t o  the  occurrence of a widespread epidemic of southern pine 

beet les  (Dendroctonus frontal  i s )  and a s l  uggi sh timber market, the 

allowable cu t t ing  goal of 1.5 mill ion board f e e t  of sawtimber per 

year was not achieved. Sawtimber s a l e s  over the  f i r s t  five-year 

management cyc l e . t o t a l l ed  only 4.3 million board f e e t  o r  0.86 mill ion 

board f e e t  per year.  Thinnings in  the 4300 acres of pine plantations 

progressed as pl anned with approximately 2000 acres yielding 10,544 

cords of pine pulpwood. The s a l e  of timber harvested from the ERDA 



Table 1. Timber harvest  s ince 1964 on the ERDA Reservation 

Standard M i l l i o n  board Total  
Per iod co rda feetb value ($ )  

Unknown 

None 

1 34 

None 

26,499' 

14,145' 

Unknown Unknown 

None None 

2.7 55,835 

None None 

4.3 175,928 

6.8 234,216 

a128 cubic fee t .  

b ~ n t e r n a t i o n a l  1/4-inch r u l e .  

'1ncl udes beet1 e - i  nfes ted timber. 



Reservation during the f i  r s  t f i  ve-year management period t o t a l  1 ed 

$175,928 (Table 1 ) .  

In order t o  ent ice  an integrated wood u t i l i z a t i o n  industry in to  

the  Oak Ridge area,  the AEC,  along with the Tennessee Valley Authority, 

City of Norris, and Emory River Land Company, entered i n to  a ten-year 

timber contract  w i t h  Longleaf Industr ies ,  Inc. ,  in  1969. A volume 

of timber equal t o  the allowable' cut  of 1.5 mill ion board f ee t  a 

year was offered by the AEC under t h i s  contract  consist ing of 12.4 
- 

mill ion board f e e t  of hardwood and 2.6 million board f e e t  of pine 

sawtimber. Due t o  e r r a t i c  mill operation and an unpredictable lumber 

market only 7.7 mill ion board f e e t  of pine and hardwood sawtimber was 

harvested from 1970 through 1975, 1 .3  mi 11 ion board f e e t  below the  

ant ic ipated volume. Total value of t h i s  7.7 million board f e e t  of 

timber was $1 83,496. 

Analysis of the or iginal  inventory data avai lable  when the  program 

began in 1964 indicated the  reservation could sus ta in  an annual harvest 

of 1.5 million board f e e t  from the 32,696 forested acres of the ERDA 

Reservation. Such a harvest  would st imulate timber growth, while 

improving the qua l i ty  of the growing stock during the rota t ion period. 

W i t h  the exception of approximately 500 acres of small diameter 

shor t l ea f  and lob lo l ly  pine,  a l l  of the merchantable planta t ions  on 

the  Reservation had been thinned a t  l e a s t  once by the end of 1973. 

Thinning of pine planta t ions  ceased during the l a t t e r  pa r t  of 1973 

due t o  another serious outbreak of the southern pine beet le .  Control 

e f f o r t s  beginning in 1973 caused a sharp increase in  the  harvesting 

of pine pulpwood and has continued through 1975. In 1975 alone, 



4800 cords o f  damaged p i n e  t imber  were salvaged. The annual revenue 

values i n  Table 2 are  based on a calendar year .  Average annual income 

f o r  t h e  f i v e - y e a r  p e r i o d  1971-1975 was $61,000' w i t h  a t o t a l  f o r  t h i s  

f i v e - y e a r  p e r i o d  o f  $234,216 (Table 2 ) .  

Land-Use A1 1 o c a t i  on 

The Energy Reorganizat ion Ac t  o f  1974 abol i s  hed the  Atomic Energy 

Commission (AEC) and i n  i t s  p lace es tab l i shed  the  Energy Research and 

Development Admin i s t ra t i on  (ERDA). ERDA's r e s p o n s i b i l i t i e s  i n v o l v e  

energy research and development t o  pursue s o l u t i o n s  t o  the  n a t i o n ' s  

problems i n v o l v i n g  a l l  energy sources. An indepth  ana lys i s  o f  a v a i l -  

ab le  1 and resources requ i  red  t o  accompl i sh ERDA's programmatic ob jet- 

t i v e s  a t  Oak Ridge, Tennessee was completed i n  1975. This  study, Oak 

Ridge Reservat ion Land-Use Plan (ORO-748, 1975), es tab l i shes  a long-  

range land-use p l a n  f o r  p resent  and p r o j e c t e d  program requirements 

i n c o r p o r a t i n g  the  eco log i ca l  concept t h a t  recognizes the  mu1 ti p l  e-use 

approach t o  f o r e s t  1 and u t i  1 i za t ion .  Good f o r e s t  management embraces 

t h e  mu1 ti ple-use aspect o f  1 and management. Appl i c a t i o n  o f  t h i s  p r i r i -  

c i p l e  was one o f  the  pr imary  ob jec t i ves  when the  f o r e s t  management 

program was i n i t i a t e d  i n  1964 on the  Oak Ridge Reservat ion, and con- 

t i n u e s  as a c e n t r a l  guide t o  program development. 

There are p r e s e n t l y  f i v e  separate p l a n t s  l oca ted  w i t h i n  t h e  ERDA 

Reservat ion.  Four o f  these p l a n t s  operated by Union Carbide Corporat ion 

i n c l u d e  ORNL (X- lo) ,  t he  Y-12 P lan t ,  ORGDP (K-25), and the  Experimental 

'See I n s e c t  and Disease Sect ion  f o r  a d d i t i o n a l  income. 



Table 2. Timber products and market values from 1971 t o  1975 

Standard D o l l a r  Cedar D o l l a r  Longleaf Do1 l a r  Tota l  d o l l a r  
Per iod cordsa value sawtimber value sawtimber val  ue va l  ue 

(bd. f t ) b  (MMBF)~ 

- - 
Total 14,145 62,131 330,157 9,161 6.8 162,924 234,216~ 

a128 cubic fee t .  

b ~ n t e r n a t i o n a l  114-inch r u l e .  

 illio ion board feet .  

d~ompr ised o f  fence pos t  and f irewood sales revenue. 

e ~ o e s  no t  inc lude $81,147 i n  Southern Pine Beet le con t ro l  funds from the  USFS. 



Gas-Cooled Reactor S i t e .  The l a t t e r  s i t e  s t ructure has been converted 

t o  of f ices  fo r  s t a f f  conducting studies on the Liquid Metal Fast 

Breeder Reactor. The Comparative Animal Research Laboratory i s  a f i f t h  

pl ant  s i t e  operated by the University of Tennessee Agriculture Research 

Department (UT-ERDA) . 
Buffer zones are located around these plant s i t e s  allowing for  

special uses and future plant expansion. Forested lands i n  these 

areas are  categorized as a1 ternate compartments due to  1 imi ted forest  

a c t i v i t i e s  in these areas,  since plant needs take pr ior i ty .  New plant 

construction pl anned fo r  the future incl udes the Cl i nch River Breeder 

Reactor t o  be b u i l t  on the TVA Industrial S i te  and the EXXON Nuclear 

Fuel Recovery and Recycling Center t o  be located i n  compartments #8 

and #9. Buffer zones needed around any future plants will be desig- 

nated as a1 ternate compartments when necessary. 

Establishment of the Energy Research and Development Administration 

has necessitated reassessment of the Oak Ridge Reservation programs under 

the mu1 t i  pl e-use concept. Compati b i  1 i ty of envi ronmental research and 

technological operations wi 11 subsis t  on a mutually incl usi ve basis.  

A1 1 acreage on the ERDA Reservation i s  under primary land management 

regardless of i t s  designated specif ic  use. Therefore, i t  i s  proper t o  

account f o r  a l l  acreages in a management plan when considering mu1 t i  - 

di sci  pl inary responsi bi 1 i t i e s .  Previously the management plan has 

t reated the Reservation in segments allocated t o  d i f fe rent  uses. In 

r ea l i ty ,  nearly every acre i s  subject t o  a myriad of simultaneous uses. 

Therefore, under t h i s  plan the Oak Ridge Reservation wi 11 be 

t reated as a single en t i ty  incorporating multiple uses regulated by 



p r i o r i t i e s .  Forest management i s  a descr ipt ive  t e rn  applied by land 

managers t o  a l l  forested lands t o  denote controlled use whether i t  i s  

research, timber production, p lant  buffer  areas ,  game preserves, 

recreat ion,  e t c .  

Total acreage in the ERDA Reservation i s  36,993 of which approxi - 
mately 26,727 i s  forested.  Primary plant  areas with the  exception of 

ORNL and ORGDP are' devoid of f o r e s t .  Programmatic lands (1066 acres )  

assigned t o  CARL are  primarily pasture with some enclosed woodlots 

u t i l i z ed  by CARL f o r  animal s h e l t e r s ,  thereby serving dual purposes. 

The 26,727 fores ted acres wil l  be managed e i t h e r  in tensively  o r  exten- 

s i  vely whi 1 e ensuring compati bi 1 i t y  'with the research program and the  

requirements of the primary user .(Table 3 ) .  

TIMBER RESOURCES 

Timber Inventory 

Timber volume growth est imates were calculated i n  1965 by using 

the 1961 TVA Continuous Forest Inventory (CFI) data.  These inventory 

data were the basis  f o r  the or iginal  management plan, s ince  no formal 

inventory was conducted on the  Reservation i n  1965. A reinventory 

using temporarily i n s t a l l ed  CFI p lo t s  was made during the summer of 

1970 t o  update timber resource inventory data needed f o r  the  f i r s t  

management plan revis ion.  For a more comprehensi ve comparison of data 

and growth est imates the  or iginal  TVA CFI plots  were reinventoried i n  

1975. 

Forest management personnel remeasured during the summer of 1975 

207 of the  or iginal  226 TVA CFI plots  located throughout the  Oak 



Table 3.  Administrative units i n  1975 

Description 
Total 'area Forested area  

(iii:r.e~) (acres) 

Research and Management 

OKNL,  inner Plant  ~ o r n ~ l e x ~  

Y-12, Inner P lan t  ,Complex 

ORGDP,  Inner Plant  complexa 

EGCR,  Inner Plant  Complex 

CARL,  UT-AEC 

Total 

a~r i rna ry  p lan t  complexes within fenced areas.  



Ridge Reservat ion w i t h  the  except ion o f  compartments #1 and #4. A1 1 

b u t  t h ree  o f  the o r i g i n a l  p l o t s  were l oca ted  and remeasured. The o t h e r  

16 p l o t s  were l o s t  due t o  new cons t ruc t i on ,  Melton H i l l  Lake impoundment 

o r  new power l ine r ights-of -way i n s t a l  l e d  s ince  the  i n i t i a l  i nven to ry .  

Vol ume determi na t ions  were c a l  cu l  a ted  from formulae c o r r e l a t e d  w i t h  

G i r a r d  Form Class volume tab les  ( G i r a r d  and Mesarage, 1956) us ing  a 

rev i sed  computer program w i  t h  t r e e  diameter (dbh) and merchantable 

h e i g h t  as the bas ic  computation parameters. 

Growing Stock 

I n i t i a l  sawtimber volume on t h e  26,727 fo res ted  acres o f  t he  ERDA 

Reservat ion was 62.9 m i l  1  i o n  board f e e t  as computed by the  1961 TVA 

inven to ry .  Using est imated growth ra tes ,  the sawtimber volume f o r  

1965 was pro jec ted  t o  be 81 m i l l  i o n  board f e e t .  Due t o  the  d i f f i c u l t y  

encountered i n  1971 i n  l o c a t i n g  the  o r i g i n a l  TVA CFI p l o t s  and volume 

computation program, a temporary i nven to ry  system (Strock,  1970) 

s i m i l a r  t o  the  CFI method was employed t o  a r r i v e  a t  the  93.6 m i l l i o n  

board f e e t  vol  ume (Tab1 e 4 )  . 
The 1975 re inven to ry  o f  the  o r i g i n a l  CFI p l o t s  est imated the  saw- 

t imber  volume t o  be 126.9 m i l l i o n  board f e e t .  Approximately one - th i rd  

(30%) of  t h i s  volume i s  southern y e l l o w  p ine,  one-seventh i s  wh i te  oak 

(Quercus a1 ba) , w i t h  ye1 low pop1 a r  ( L i  r iodendron t u l  i p i  f e r a )  , chestnut  

oak ( ~ u e r c u s  p r i nus )  , and r e d  oaks (Quercus sp. ) compr is ing one-tenth 

each w h i l e  the remainder o f  the  volume cons is ts  o f  miscel laneous hard- 

woods such as gums (Nyssa and Liquidamber sp.), sycamore (Platanus 

o c c i d e n t a l i s ) ,  maple (Acer sp.),  h i cko ry  (Carya sp.), and beech 



Table 4. Comparison o f  1,975 reinventory with previous inventories (International 114-inch 
log rule)  

. 

Sawtimber volume MBF 

Administrative Total area Forested area 1961 1965 '1 970 IYIb 
uni t  (acres)  (acres)  inventory projection inventory inventory 

Research & 
management 32,372 

ORNL (X-10) 920 10 24 31 36 4 7 

ORGDP (K-25) . 1,740 - - - - - 
EGCR 45 - - - - - 

CARL, UT-ERDA 1,066 200 . 471 607 700 958 

Total 



( Fagus grandi fol i a ) .  Over one-ha1 f o f  the t o t a l  sawtimber vol ume i s  i n  

hardwood t r e e  grades 1 and 2 o r  southern yellow pine t r e e  grade A .  

The average annual growth r a t e  including ingrowth i n to  the  sawtimber 

c l a s s i f i c a t i on  (9  .inches dbh f o r  pine and 11 inches dbh f o r  hardwoods) 

f o r  the 26,727 forested acres has been approximately 6.5% from 1961 t o  

1975. Growth has accrued a t  the ra te  of 4.1 mill ion board f e e t  annually 

o r  184 board f ee t  per acre per year  from 1961 t o  1975. Estimates based 

on the  1970 and 1975 inventories indicate  an accelerated growth r a t e  

during t h i s  period of 6.5 mill ion board f e e t  annually o r  257 board f e e t  

per acre per year  of which 41% o r  105 board f e e t  per acre per year  i s  

ingrowth. An average acre in 1975 contained 4,789 board f e e t  as com- 

pared w i t h  an average of 3,200 board f e e t  per acre i n  1970. 

Resource Eva1 uation 

Forest management pract ices  during the previous f i  ve-year manage- 

ment cycl e have necessi tated a more i ntensi ve resource eval uati  on system. 

A new inventory and mapping system was devised i n  1974 t o  describe the 

fo r e s t  by timber stands within each compartment. The fo r e s t  compart- 

ment system was revised t o  adjust  f o r  previously unaccounted-for 

acreage, reduce oversize compartments, and take advantage of physical 

features  f o r  compartmental boundary 1 i nes . This revision contains 28 

management compartments, 7 a1 t e rna te  compartments (a1 te rna te  cornpart-. 

ments are  so designated due t o  spec i f i c  management r e s t r i c t i o n s )  and 

three primary plant  areas t o t a l  1 i ng 36,993 acres (Table 5)  . Compart- 

ment s i z e s  range from 41 1 acres t o  2,365 acres with primary plant  

areas ranging from 348 acres t o  954 acres .  
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Table 5. Forest acreage by compartments 

Compartment Acres Revised number of 
nurnber 1970 acres 1975 

1 101 2 
2 761 
3 993 
4 1335 
5 814 
6 71 9 
7 76 7 
8 u 692 
9 595 
10 21 17 
11  .I 106 
12 1066 
13 1134 
14 61 5 
15 1298 
16 696 
17 957. 
18 81 8 
I9 861 
2 0 831 
21 737 
2 2 428 
23 1581 
24 903 
25 1713 
2 6 659 
27 785 
2 8 
Alt. no. 1 (TSF) 
Alt, no, 2 
Alt. no. 3 
Alt. no. 4 
Alt. no. 5 
Alt. no. 6 
A l t .  no. 7 

(37 compartments ) 
P 

36,993 acres 



Under the  newly imp1 emented i nven to ry  sys tem each compartment i s  

t imber- type mapped by i n d i v i d u a l  t imber  stand. Each stand i s  then 

designated w i t h i n  each compartment by a ,s t ra tum number, dominant and 

codominant species, and acreage. Stratum areas are summarized ii a 

key by species and t o t a l  acreage (F ig .  1) . Each compartment w i  11 be 

r e i n v e n t o r i e d  and the  type map rev i sed  du r ing  each management per iod .  

Therefore, t he  annual mapping and c r u i s i n g  requ i  rement w i  11 be seven 

compartments based on the f i  ve-year cyc le  . 
A l l  sawtimber sales o f f e r e d  on the  ERDA Oak Ridge Reservat ion are 

computed from vo l  umes based on G i r a r d  form c lass  volume tab les ,  

I n t e r n a t i o n a l  1/4 Rule ( G i r a r d  and Mesauage, 1956). I t  i s  t he re fo re  

appropr ia te  t o  devise an i nven to ry  sys tem f rom whi ch equi va l  e n t  volumes 

may be de r i ved  co inc iden t  w i t h  the  i n d i v i d u a l l y  typed t imber  stands. 

The new sampl i n g  procedure employed i nvo l  ves type mapping and c r u i  s i  ng 

the  compartment s imul taneously us ing  the P o i n t  Sampl ing ,  Probabi 1 i ty 

Propor t iona l  t o  s i z e  (PPS) , c r u i s i n g  technique. Fie1 d t a l l  i e s  are 

separated on merchan tab i l i t y  bas is  i n t o  th ree  ca tegor ies :  unmerchant- 

able p l a n t e d  stands, merchantable p lan ted  stands, and na tu ra l  stands. 

The merchantable stands are  t a l l i e d  f o r  both pulpwood and sawtimber 

vo l  umes . 
Vol ume determinat ions are  made ( through computer programming) 

us ing  diameter a t  b reas t  he igh t  (D 4.5 f t )  and merchantable he igh t  (H)  

i n  the  form o f  ( D ~ H ) .  Regression constants f i t t e d  t o  G i r a r d  volume 

tab les  a d j u s t  the f i n a l  s tand volumes by form classes f o r  i n d i v i d u a l  

t r e e  species. Resu l t ing  vol  ume tab les  summarize vol  umes and number of 

t r ees  by diamctcr  c l  asses and merchantable he igh ts  , Thus stand 



STRA # , VEGETATION TYPE ACRES 
1 WP ( W H I T E  P I N E )  1 
2 SLP ( S H O R T L E A F  P I N E )  1 0  
3 VP ( V I R G I N I A  P I N E )  1 9  
4 9 8  ( s w e t c f a u ~ k  ,- 2 
5 BWi ( B L A C K  W I L L O W )  3 
6 CED.CED-SLP ( C E D A R )  1 
1 WP-WO ( W H I T E  O A K )  5 
0 SO-VP. SB=SLP. SG-SLP-VP I S  
8 SG-VP-CEO 8 
1 0  SG-SLP-POP, SG-VP-POP-BWi 2 0  
1 1  SG-ELH-BW i 1 
1 2  SG-POP-RM ( R E D  M A P L E )  ' I 
1 3  SG-SLP-'ASH 1 
I4 SO*ASH-RM 1 
15  SLP-WP-SG 8 
18 VP-SG-POP ( Y E L L O W  P O P L A R )  I 

11 - - S 6  ( R E D  O A K )  4 
I I SLP-VP-SG-CfD 8 
19 NF B U I L D I k 6  S ITES (NON FORESTED) 46 
2 0  VP-SG-SLP 1 0  ' 
2 1  v P - S G - a s ~ , ~ ~ ~ s c ~ a w l , v p : ~ c , p , o u  

-'If- wo-$c-ro 5 2  
2 3  W O - H i C  ( N I C K O R Y )  3 
2 4  HIC-WO-POP-SG 3 
25 RO-WO-SG -.~ --..--. 7 ~ 4 
2 7  ASH-RM-POP-SG 5- 
28 SLP-VP, VP-.SLP 2 
2 9  .SG-WO 1 
3 0  RO-WO-VP 7 
31  POWER L I N E  .-._....,,2._, 

5 
~ ~ H U A O S  5 
-- - 

TOTAL ACREIGE -.-- 2 7 5  

F i g .  1. Sample compartment Map 



treatments and prescr ipt ions  may be determined based on the  s t ruc ture  

and composition of each individual timber stand.  

Forest Regulation 

The Oak Ridge fo r e s t ,  when or ig ina l ly  acquired by ERDA (AEC), was 

composed of numerous small farms and woodlots. This presented an 

i n i t i a l  management problem due t o  d i f f e r en t i a l  treatment of each indi - 
vidual woodlot by i t s  previous owner. Some areas had been extensively 

cut  while a few areas had received l imited cu t t ing .  Areas t h a t  had 

been heavily cut  were usually highgraded leaving only t rees  of poor 

qua1 i t y  and c u l l s .  

During the past  five-year cu t t ing  cycle,  pa r t i cu l a r  a t t en t ion  was 

given t o  the  previous management plan recommendation of marking and 

cu t t ing  i n  those stands containing an abundance of mature, overmature, 

and cull  timber i n  need of substant ia l  timber stand improvement (TSI) . 
Portions of 16 management compartments and a l t e rna t e s  have undergone 

improvement cuts  t o t a l l i n g  7.7 mill ion board f e e t  of sawtimber 

(Table 6 ) .  The same cu t t ing  pol icy of harvesting timber i n  mature 

and overmature stands will  be adhered to  during the next management 

cycle whenever feas ib le .  

Based on the  1975 reinventory of the CFI p lo t s ,  there  was no 

s ign i f i c an t  change in  species types from 1970 to  1975 w i t h  the ex- 

ception of black cherry (Table 7 ) .  No explanation f o r  the  percentage 

decrease of black cherry has been determined a t  present s ince  t h i s  

species i s  ra re ly  marked in  sawtimber sa les  ( l e s s  than 1000 board f ee t  

from 1970 to. 1975). An accurate comparison between species volumes and 

volume percentages from 1970 to  1975 cannot be made s ince  the I97U 



, Table 6. Select ion cu t s  by compartments from 1970-1975 

Year Compartment ( s )  

- - - -  

Recommended cut  Actual cu t  
( M M B F ) ~  ( M M B F ) ~  

1970- 71 2, 9, 16,  23 

1972 4, 6,  17, Al t .  no. 1 

1973 25, 27 

1974 None 

1975 10,  13, 14, 15, 25, Alt.  no. 2 

None 

- - 

a ~ l  1 owable cu t  from 1970-1 975 i n  m i  11 ion board f e e t .  



Table 7. Sawtimber growing stock by species on the  ERDA Oak Ridge Reservation i n  1975 

Trees Volume per Tota l  volume Total  volume Volume Volume 
Species per ac te  acre (BF)a ( M B F ) ~  1970 ( M B F ) ~  1970 (%) 1970 (%) 1975 

Southern 
ye l low pine 

White p ine  

Red oak 

White oak 

Chestnut oak 

Yellow poplar  

Hickory 

Black cherry 

Black walnut 

Misc. hardwoods 

Misc. oaks 

- - 
Total ' 52.0 4789 67,800 127,995 100.0 100.0 

a ~ o a r d  fee t .  

b~housand board f cc t .  
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inventory f igures  were based on a temporary p lo t  grid system computed 

so l e ly  on management acreage and the 1975 f igures  a re  based on a 

reinventory of the  or iginal  CFI p lo t  system and computed on t o t a l  

reservat ion acreage. Meverthel ess  , a1 1 species except bl ack cherry 

and yellow poplar show a s i gn i f i c an t  increase in  t o t a l  sawtimber volume. 

There was no s ign i f i c an t  decrease in the  ye1 low poplar volume from 1970 

t o  1975 even though the  volume percentage (based on t o t a l  sawtimber 

volume) dropped from 17.7% in  1970 to  9.4% in 1975. Volume increase 

from 1970 t o  1975 i s  accounted f o r  by growth on merchantable stems 

plus ingrowth i n to  the  sawtimber s i z e  c l a s s  from the pulpwood c lasses ,  

1 e s s  t r e e  mortal i t y  and timber harvested. 

A breakdown of timber types on the e n t i r e  fo r e s t  indicates  t ha t  

approximately 80% of the area i s  adequately well-stocked timberland 

composed of 44% hardwood, 23% pine-hardwood, 8% planted pine, and 

16% natural  pine. The remaining 9% i s  comprised of hardwood-cedar, 

hardwood-cedar-pi ne, and cedar-pi ne (Tab1 e 8 ) .  A we1 1 -stocked timber 

stand i s  one which has t he  desi rable  number of t rees  f o r  optimum growth 

and management regard1 ess  of s i z e  c lasses .  

The cu t t ing  schedule f o r  the ensuing f i  ve-year manaaement period wi 11 

concentrate on bringing the t o t a l  growing stock c loser  t o  the  optimum 

level  by balancing the timber s ize  c lasses  and areal d i s t r ibu t ions  t o  

ensure a future  uniform annual y ie ld  (Fig.  2 and 3 ) .  A theoret ical  ro ta-  

t ion  age o r  adjustment period of 96 years i s  needed t o  f u l l y  regulate a 

hardwood fo r e s t  of t h i s  type. A regulated cu t t ing  system will tend t o  

maintain the  fo r e s t  i n  a heal thy vigorous condition by removing mature 

and overmature timber, diseased and insect-i  nfested t r e e s ,  and cull 



Table 8. Area and volume distribution by major timber types 

Timber type 
Area Timber vol ume Volume pera 

Acres Percent 1MBF)a Percent acre (MBF) 

Hardwood 9,889 37 56,796 44.4 5,743 

Hardwood-pi ne 

Planted-pine 

Natural pine 

Total 

- - 
26,727 100 127,995 100.0 4,789 (Avg) 

a~housand board feet .  



Fig.  2. A 264 nch l low pop1 ar bei ng rarked for an i ntermed' ate cut I a near-mature cove stand 



Fig. 3. A mixed hardwood stand primarily composed of yellow poplar 
and white oak 9 years after an intermediate cut 



t rees.  Harvest cuts should be made i n  a t  l e a s t  three compartments 

annual ly i n  order t o  cover a l l  35 compartments w i t h i n  the 12-year 

c u t t i n g  cycle. E igh t  management cycles w i l l  cons t i tu te  a ro ta t i on  

o f  96 years o r  t he  maximum age a hardwood t r ee  w i l l  a t t a i n  when the  

f o r e s t  i s  p e r f e c t l y  regulated. Due t o  present and fu tu re  p o s s i b i l i t i e s  

o f  reservat ion acreage losses, the al lowable c u t  has been reduced 

accordingly as noted i n  Table 9. Because o f  insec t  attacks, disease, 

research considerations and new construction, t h i s  sequence o f  

c u t t i n g  operations w i l l  remain f l e x i b l e  i n  order t o  s a t i s f y  spec i f i c  

s i t ua t i ons .  

MANAGEMENT POLICIES AND SILVICULTURAL PRACTICES 

Development o f  the optimum species type(s) f o r  each s i t e  i s  the 

ove ra l l  s i l  v i  cu l  t u r a l  aim o f  the management program. To accomplish 

t h i s  object ive,  a combination o f  s i l v i c u l t u r a l  methods i s  necessary 

depending on i nd i v i dua l  s i t e  charac te r i s t i cs  and species capabi 1 i t i e s .  

The more product ive s i t e s  produce greater volumes o f  mature t imber 

f a s t e r  than the poorer s i t e s .  More s i l v i c u l t u r a l  investments can be 

afforded on good s i t e s  s ince greater t imber values can be derived. 

Ridges, Upper Slopes, South Slopes, 
and Other Low-Producti v i  ty  S i tes  

These areas range i n  oak s i t e  index2 from 40 t o  60 and l o b l o l l y  

p i ne  s i t e  index from 50 t o  70. Such s i t e s  are general ly  characterized 

by dry rocky o r  cherty r idges, upper and mid-slopes fac ing south 

=Site index i s  a measure o f  the capab i l i t y  o f  land t o  produce timber. 
It i s  the  he ight  i n  feet t h a t  t rees w i l l  a t t a i n  i n  50 years on a 
s p e c i f i c  s i t e .  



Table 9. Operat ional sequence of t imber  c u t t i n g s  by compartments f o r  the  
pe r iod  1976-1980 

Present vo l  ume Volume t o  be c u t  
Scheduled year Compartment ( M B F ) ~  ( M B F ) ~  

Tota l  

25, 26 

1, 19, 20 

11, 12 

4, 18, 22 

21, 24, A l t .  no. 1 

a~housand board fee t .  



( topograph ic  c lasses 1 , 2, and 3) and small areas of severaly  eroded 

s o i  1 . Timber stands p r e s e n t l y  occupying these s i t e s  are comprised o f  

poor  qual Sty oak species (Quercus sp . ) , V i  r g i  n i  a  p ine  (Pinus v i  r g i  n i  ana 

M i  11 ) , and s h o r t l e a f  p i n e  (Pinus ech i  nata M i  11 ) . Ye1 low popl a r  

(L i r i odendron  t u l  i p i f e r a  L.) outgrows most o f  the  oak species on the  

" b e t t e r "  poor  s i t e s  b u t  w i l l  n o t  ma in ta in  pure stands. The p ropo r t i on  

o f  ye1 low popl a r  can be increased on some o f  these s l  t e s  wi.L;t~ proper 

management. L o b l o l l y  p i n e  i s  bes t  s u i t e d  f o r  the  poor  s i t e s  and should 

be p l a n t e d  whenever poss ib le .  S i t e  conversion w i t h  V i r g i n i a  p ine  i s  

marginal  whereas l o b l o l l y  p i n e  should r e t u r n  cost-p lus due t o  f a s t e r  

growth and a hi.gher qual i ty  t r e e  bo le .  

Narrow bands o f  b land  s o i  l , a h i g h l y  erodable s o i l  formed over  

c a l  careous s i l  t s tone,  run  east-west across the Reservat ion and com- 

p r i s e  t h e  poores t  s i t e s  on the  f o r e s t .  Dur ing the pa,st f i ve -yea r  

management c y c l e  some o f  these s i t e s  have .been a r t i  f i c i  a1 l y  regenerated 

, w i t h  l o b l o l l y  p ine .  Seedl ing s u r v i v a l  was s a t i s f a c t o r y  and growth t o  

date has been approximate ly  75% o f  t h a t  observed on adjacent  s i t e s  

w f  t h  b e t t e r  s o i  1 s  . 
S i t e s  w i t h  low p r o d u c t i v i t y  w i  11 be managed by e i t h e r  t he  group 

s e l e c t i o n  method (uneven-age f o r e s t ) ,  or clear cu t t4  r ~ y  111e1t1ud (even-age 

f o r e s t ) .  The system a c t u a l l y  used w i l l  debend upon what species occupies 

t h e  :si'te,, s o i l  type, and topographic c lass .  V i r g i n i a  and sho r t l ea f  

p ine  occupied many o f  these s i t e s  u n t i l  t he  recent  southern p ine  b e e t l e  

(Dendroctonus f r o n t a l i s )  epidemic which l e f t  many o f  these areas e i t h e r  

cu t -over  o r  s tand ing  dead. Where advanced reproduct ion  i s  s u f f i c i e n t  

and o f  a . des i rab le  species, no a c t i o n  i s  requ i red .  S i t e s  w i t h  



insuff ic ient  advanced reproduction wi 11 be regenerated a r t i f i c i a l l y  

with a more desirable hardwood or pine species. Where pine predominates 

and i s  suited to  the s i t e ,  a 40- to  50-year rotation will be established 

under an even-aged management system. Hardwoods intended for  sawlogs 

will require a 90-to 120-year rotation age. 

140 species considered undesi rabl e wi 11 be mai ntai ned or rep1 anted 

on a 1 ow-producti vi t y  si  t e  , except in ecol ogi cal study areas. Practi ces 

to  the contrary would defeat the primary s i lvicul  tural  objective of the 

management program by creating more low-qua1 i ty  cull timber. 

Coves, Lower Slopes, North Slopes, and Valley Si tes  

These areas generally range in oak s i t e  index from 60 to  80 and 

yellow poplar s i t e  index t o  120. Such s i t e s  encompass coves ,' minor 

bottoms, north slopes, and many 1 ower south slopes (topographic classes 

4 through 8 ) .  Some ridge tops with relat ively deep, well-drained 
, 

s o i l s  derived from 1 inestone parent material are included in th i s  

s i t e  c lass .  

Many s i t e s  of t h i s  type can support pure or mixed stands of jlellow 

poplar, black walnut (Juglans nigra L . ) ,  northern and southern red oak 

(Quercus rubra L .  and Q. fa1 cata Mi chx. ) , sweetgum (Liquidamber 

styraci f l  ua) and maples (Acer sp. ) . White oak (Q. a1 ba) , red oaks 

(Quercus sp .) , and ye1 low pop1 a r  wi 11 be favored on north upper and 

mid-slopes when present. Even-aged s i lv icu l ture  wi 11 be used to  manage 

the productive s i t e s .  This will tend to  favor the more valuable shade 

intolerant  species such as yellow poplar, black walnut, black cherry 

(Prunus serot ina) ,  cottonwood (Popul us del toides) and ash species 



( Fratinus sp. ) ; Two cut t ing phases comprise one ro ta t i  on : reproduc- 

t ion  (harvest)  cut and intermediate cuts ( F i g .  2 ) .  

The reproduction cut  i s  made the final year of the rotation period, 

usually i n  a mature stand although e i the r  understocked stands including 

stands composed of undesi rabl e species may a1 so be cut before b i  ologi cal 

maturity t o  fac i l  i t a t e  area regeneration with more sui table  (valuable) 

growing stock. A reproduction cut removes a l l  mature timber allowing 

the germination of seed lying dormant i n  the forest  l i t t e r  or from 

surrounding t rccs .  A1 1 cull sawtimber t rees  and non-merchantable tretas 

should be cut and removed f o r  pulpwood. Any residual t rees  must be 

deadened short ly  a f t e r  the reproduction cut to  assure successful natural 

regenerati on.  

Thinnings o r  improvement cuts should be made every 12  years a f t e r  

the reproduction cut by removal of poorly formed stems and undesirable 

species.  This will maintain a healthy vigorous stand of high-quality 

stems. Intermediate cuts wi 11 a1 so maintain proper spacing and stocking 

during the interim between regeneration and the rotation cut.  In i t i a l  

thinning; and improvement cuts will a t  best yield only pulpwood. As 

the stand matures, sawtimber may also be removed, leaving the best 

stems each time - for  crop t rees .  Stand reproduction i s  of no concern 

during the intermediate cutting stages of the rotation period. T h i n -  

nings and improvement cuts are  usually terminated a f t e r  the f i r s t  60 

to  70 years a t  which time theoretical optimum stocking has been 
- .  

at ta ined.  

 he best cove and minor bottom s i t e s  may yield 24- t o  28-inch 

sawtimber with'a 60- t o  75-year rotation with certain intolerant  to  



moderately t o l e r an t  hardwood species . .  Slope s i t e s  of intermediate 

productivi ty should produce 20- t o  24-inch sawtimber with a ro ta t ion  

period of 75 t o  90 years given proper thinning and care .  These 

est imates a r e  exclusive of any i n i t i a l  cu l t iva t ion  o r  f e r t i l  i za t ion  

during the ro t a t i on .  . . 

Plantat ions 

The or ig inal  r e fo res ta t ion  program on the  ERDA Reservation was con- 

t r ac ted  t o  Management Services I n s t i t u t e  (MSI) t o  p lant  old f i e l d  s i t e s  

located primarily in the  valleys and on lower s lopes .  Species planted . . 

in order of preference were shor t l ea f  pine, lob lo l ly  pine (Pinus t aeda) ,  ' 

white pine ( P i n u s  s t r obus ) ,  Virginia pine, and eas tern  red cedar 

(Juniperus v i rginiand) .  The primary goal a t  t h a t  time was re fores ta -  

t ion  of non-forested acreage as quickly as possible with no regard t o  

species-si  t e  s u i t a b i l i t y .  Short leaf  pine being a nat ive  species was . 

heavily favored over the other  species ,  but has s ince  proved l e a s t  

des i rable  due t o  i t s  poor growth and high su scep t i b i l i t y  t o  i n sec t  and 

disease a t t a cks .  Total t r e e s  planted through 1961 by MSI was 6,305,000. 

I n i t i a l  t r e e  spacing ranged from 2 x 6 f e e t  t o  6 x 6 f e e t  with survival 

generally good. The o ldes t  plantings (1947) a r e  now 29 years o ld .  

A commercial thinning program was begun in 1967 i n  the 01 des t  and 

most heavily stocked pine stands.  All but approximately 500 acres  of 

the  or ig inal  4300 plantat ion acres  have been thinned a t  l e a s t  once. 

An income of $52,970 has been real ized from the s a l e  of 14,145 cords 

of pine pulpwood cu t  from thinnings and southern pine bee t l e  control 

(Table 2 ) .  



A few pine stands were l e f t  unthinned in the past to be used as 

controls in thinning comparisons (Figs. 4 and 5 ) .  These stands will 

a1 so be thinned t o  reduce t h e i r  high suscept ibi l i ty  to  southern pine 

beetle infestat ions created by over-crowded stand conditions . Thinnings 

are  presently behind schedule since a l l  cutting e f fo r t s  have been 

directed toward control of the southern pine beetle outbreak beginning 

in 1973. Once t h i s  epidemic i s  under control,  cutting emphasis will be 

placed on a second thinning of a l l  loblolly plantations which are 

becoming severel y overcrowded. Second thi nnings wi 11 i nvol ve the 

removal of both sawtimber and pulpwood, since most stands have grown 

in to  the sawtimber c lass i f ica t ion  since the i r  previous thinning. Stands 

are  thinned to  a basal area o f  80 square feet  yielding from 8 to 10 

cords of pulpwood per acre. Thinning in white pine plantations began 

in l a t e  1975 yielding approximately 8 cords per acre in the f i r s t  thin- 

ning. 

P'l anted areas managed f o r  pine wi 11 be mai 11 l;ai fled Orr at-I even-aged 

rotation of 4Q years fo r  loblolly and white pine and 60 years for  short- 

leaf  pine. I t  i s  doubtful t ha t  seed t ree  cuts will sa t i s fac tor i ly  

regenerate these species on most of the s i t e s  due to hardwood competi- 

t ion and the absence of a mineral soil  seedbed d l  Ildr.veb 1. Tl~erefcrr'c, 

t o  ei  iminate the possi bi 1 i ty of regenerating an understocked stand, i t 

will be necessary to  mechanically prepare the s i t e  and replant with 

improved planting stock (Fig. 6 ) .  A shortening of the rotation period 

will also be realized by a r t i f i c i a l '  regeneration. Areas with sa t i s fac-  

tory pine reproduction or  desirable "on-si t e "  hardwood reproduction 

wi 11 be managed accordingly by s i  1 vicul tural  methods previously out- 

1 ined. 





Ff g. 5. An overcrowded 19-year lohlolly pine stand before +,hrinning 



Fig. 6.  Three yEars after tiinning in a 19-year old loblclly pine stand 



The most recent southern pine beet le  epidemic (1973-1976) has 

taken a devastat ing t o l l  on the o r i g i n a l  sho r t l ea f  p ine stands, both 

na tu ra l  and planted. Pulpwood and sawtimber on approximately 1500 

acres have been salvaged s ince the i n i t i a l  outbreak i n  1973. An 

expanded regeneration program using updated equipment was needed t o  

s a t i s f a c t o r i l y  re fo res t  these areas w i t h  h igh q u a l i t y  pine and hard- 

wood seedl ings. Numerous types o f  mechanical s i t e  preparat ion t r e a t -  

ments have been tes ted  w i t h  land c lear ing  (KG blade), p i 1  i ng and burning 

( r o o t  rake) and harrowing fo l lowed by mechanical p l an t i ng  being the most 

sa t i s f ac to r y .  An annual r e fo res ta t i on  goal o f  300 acres per year has 

been establ ished. Table 10 sumarizes regeneration a c t i v i t i e s  over the 

pas t  f i  ve-year cyc le  by species , acreages, and surv i  val  rates.  General l y  

a stand surv iva l  l ess  than 75% ind icates the need f o r  rep lan t ing  depend- 

i n g  on s i t e  condi t ions.  Yellow poplar  p lanted i n  1975 was not  replanted 

even though stand surv iva l  was only 68%. A large amount o f  die-back 

and resprout ing which occurred dur ing and a f t e r  the surv iva l  data were 

co l l ec ted  coupled w i t h  vol unteer seed1 ings should adequately stock t h i s  

area. 

Numerous p ine and hardwood species have been t e s t  p lanted dur ing 

the past  three years. L o b l o l l y  pine i s  the most des i rab le  pine species 

f o r  p l a n t i n g  due t o  i t s  s i t e  adap tab i l i t y ,  f a s t  growth, and resistance 

t o  i nsec t  and disease at tack.  O f  the various hardwood species planted, 

the most des i rab le  are black walnut and eastern cottonwood on the best  

bottomland s i tes ,  ye l low poplar, sycamore, and green ash on the lower 

no r t h  slopes and coves, and r i v e r  b i r c h  and sweet gum on the wet s i t e s  . 
Spec i f i c  c r i t e r i a  used t o  match species t o  s i t e  are s o i l  type, s o i l  



Table 10. Regeneration by species from 1971-1975 

No. of No. of Stand Seed1 i ng 
Year Species seed1 ings acres survival (%) survival (%) 

1971 Lob101 l y  

1972 Loblolly 

Y e l  1 ow pop1 a r  

1973 Loblol l y  

Yellow poplar 

Oaks 

1974 Loblol l y  

E. cottonwood 

1975 Loblolly 

Yellow poplar 

E . cottonwood 

Sweetgum 

B. walnut 

Sycamore 

Green ash 

River birch 

Total 



drainage, slope, aspect, access1 b i l l  t y ,  planting and s i t e  preparation 

techniques, and seedling supply. 

Release 

Timber stand improvement is needed i n  some form on a l l  timber 

stands a t  some point in time t o  enhance the stand's quality.  Cull 

t r ees  have l i t t l e  monetary value but compete w i t h  the bet ter  growing 

stock f o r  l igh t ,  moisture, and nutrients.  Cull t r ee  removal i n  both 

young and old stands can also be accomplished during thinnings and 

intermediate cuts. Pre-commerci a1 thi nnings are necessary in non- 

merchantable overstocked stands with poor growth. Monthly cultivation 

during the growing season w i  11 be needed i n  the newly planted eastern 

cottonwood and black walnut plantations t o  re1 ease them from the herb- 

aceous vegetation and stimulate growth. T h i s  treatment will be needed 

f o r  a t  l eas t  the f i r s t  three years a f t e r  establishment. 

Prescribed f i r e  i s  one of the most valuable tools used in the 

management of southern ye l low pines. A control 1 ed burh  durlng the 

winter months reduces the f i r e  hazard by removing 1 i t t e r  buildup, 

removes much of the competing vegetation, and releases nutrients t ied  

up i n  fores t  f loor  l i t t e r  (F ig .  7 ) .  Controlled burning i n  pine planta- 

t ions can commence when a stand i s  s i x  t o  ten years old, o r  when the 

average stand height i s  approximately 25 f ee t .  Burns a t  three to  f ive 

year intervals  will maintain a low vegetative understory and improve 

the s tand 's  accessibi l i ty  t o  other ac t iv i t i e s .  

Kudzu has become a problem worthy of much attention on the reser- 

vation during the past few years due t o  i t s  f a s t  growth ra te  (as much 
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Fig. 7 .  TWO weeks after a prescribe burn in a 26-year ~ l d  loblally pine stand 



as two feet  per week during the growing season) and abi 1 i t y  t o  over- 

grow trees,  roads, bui  1 dings, power1 ines , and bridges . Cattle grazing, 

one of the most comon control methods for kudzu i s  no t  available for 

use on the ERDA Reservation. The most effective control method 

employed i s  b u r n i n g  during the winter followed by chemical spraying i n  

the early and l a t e  s u m r  w i t h  a mixture of 2,4-dichlorophenoxyacetic 

acid, 2,4,5-tri chlorophenoxyaceti c acid and diesel fuel in water. 

Approximately 50 acres located throughout the reservation will be 

treated to  eradicate kudzu during the next management cycle i n  order 

t o  protect the adjoining timber stands. 

Some isolated trees have been l e f t  standing during s i t e  prepara- 

tion and replanting. These trees should be basally injected or 

girdled since leaving them will only create more culls and reduce 

seed1 i ng growth by shading . 

New Programs 

A diminishing land base coupled with the need for  mare intensive 

fores t  management requires updating 01 d practices and the instal 1 ation 

of new management practices . Eva1 uati ons of both present practices and 

new programs are needed t o  assess the beneflts and environmental i m -  

pacts of these programs. 

Regeneration studies w i  11 a1 low an evaluation of the effectiveness 

of s i t e  preparation techniques and seed1 i n g  survival rates. Growth 

and yield study plots will be installed in hardwood plantations t o  deter- 

mine the effectiveness of cultivation and fe r t i  l i tat ion techniques, 

changes i n  growth increments, and nutrient losses due t o  run-off. Long- 

term monitoring of s i t e  prepared areas will determine the amount of 



s o i l  l o s s  through sheet e ros ion  per  acre du r i ng  t h a t  t ime i n  which the  

s o i l  i s  denuded. Contro l  p l o t s  w i l l  be i n s t a l l e d  i n  unburned l o b l o l l y  

p ine  stands t o  eva lua te  the  e f f ec t i veness .  o f  p resc r i bed  bu rn ing  i n  p ine  

p l a n t a t i o n s .  

FOREST PROTECTION 

Insec ts  and Diseases 

The southern p ine  b e e t l e  (Dendroctonus. f r o n t a l  i s  Zimm. ) re.ached 

epidemic p ropo r t i ons  on the  r e s e r v a t i o n  d u r i n g  the  summer o f  1973. A 

cooperat ive survey conducted by t h e  U .S. Fores t  Serv ice under p rov i s i ons  

o f  t he  Federal Fores t  Pest Contro l  Act  i n d i c a t e d  t h a t  1,757 t rees  were 

i n f e s t e d  i n  August 1973 w i t h  a  brood dens i t y  o f  610 beet les  pe r  square 

f o o t  o f  bark sur face  (Ward, e t  a l .  1973). 

P r o j e c t  proposal s  reques t ing  fede ra l  ass is tance were prepared f o r  

FY 1973, 1974, and 1975 f o r  i n s e c t  and disease c o n t r o l  funds t o t a l 1  i n g  

$64,795. These funds were u t i l i z e d  f o r  d i r e c t  c o n t r o l  procedures o f  

t he  southern p ine  bee t l e .  Chemical c o n t r o l  was abandoned d u r i n g  t h i s  

outbreak p r i m a r i l y  due t o  t h e  h igh  t reatment  cos t  pe r  u n i t  ( t r e e )  

t r ea ted .  Present c o n t r o l  procedures e n t a i l  l o c a t i n g  and mapping the  

i n d i v i d u a l  spots,  sa lvag ing  a1 1  merchantable t imber  i n c l u d i n g  a  7 5 - f t  

b u f f e r  s t r i p  around the  i n f e c t e d  area, then p i l i n g  and bu rn ing  a l l  

r es idua l  t rees ,  l imbs,.and tops.  Due t o  t he  e x t e n t  o f  the  present  

outbreak, i t  has become more feas ib le  t o  p i l e  and burn by compartments 

i ns tead  o f  i n d i v i d u a l  spots.  Therefore, an e n t i  r e  compartment(s) can 

be t r e a t e d  and rep1 anted w i t h o u t  wast ing va l  uable t ime t r a n s p o r t i n g  

equipment. The i n f e s t a t i o n  inc idence has taken a  downward t u r n  du r i ng  



the l a t t e r  par t  of 1975 indicating a possible cessation of the present 

epidemic. 

Other insect  pests causing timber damage and mortality during 

t h i s  same time period include the eastern juniper bark beetle 

(Phloeosinus dentatus Say) on eastern red cedar (Juniperus virginiana),  

hickory bark beetle (Scolytus quadri spi nosas Say) on hickory species 

(Carya sp.)  , sassafras (Sassafras a1 bidum) damaged by (Hypothenemus 

chapuisi Eichh.) and noticeable elm (Ulmus sp.) kil led by t he  smaller 

European elm bark beetle (Scolytus - -  - mult is t r ia tus)  - acting as the vector 

f o r  Dutch elm disease fungus (Ceratocystis ulmi ) . With the exception 

of elms and cedar, the k i l l s  have been scattered and spotty.  Cedar 

ki 11s have been scat tered throughout the reservation with ent i  re 

stands (30 t rees)  being k i l led .  Elm k i l l s  have been observed in 

many management compartments and range from an individual t ree  to  

c lus te rs  of three and four. Control of Dutch elm disease can be 

accomplished t o  some degree by burnlng beelle ir~festecl elms while 

the beetles are s t i l l  present. The most e f f i c i en t  and economical 

control method u t i l ized  on the ERDA Reservation for  the bark beetle 

insect  pests i s  t o  cut ,  p i l e ,  and b u r n .  

Disease outbreaks on the Reservation during the past have caused 

re la t ive ly  1 ight damage as compared with the southern pine bark beetle. 

An exceptfon t o  t h i s  was the observation o t  p i t e k  eanker (Fusarlum 

later i t ium Nees em. S.&H. F. .pini)  in the l a t e  summer of 1973 in 

compartment #13. An en t i r e  shortleaf pine stand of approximately 

77 acres was cut due t o  extensive damage caused by th i s  fungi . Only 



i s o l a t e d  i n f e s t e d  t r e e s  have been observed i n  o t h e r  p a r t s  o f  t he  

r e s e r v a t i o n  s ince  the  . i n i t i a l  i n f e s t a t i o n , .  

A r o o t  r o t  on p ines caused by (Fomes annosus Fr . )  i s  common i n  

p i n e  stands throughout t h e  southeast.  I t s  occurrence and damage i s  

moni tored w i t h  permanent p l o t s  i n s t a l  l e d  and i n v e n t o r i e d  p e r i o d i c a l l y  

by t h e  S ta te  o f  Tennessee, Department o f  Conservat ion. This  disease 

i s  most p reva len t  i n  stands p lan ted  on poor s o i l s  and may be spread 

du r i ng  the  f i r s t  t h i nn ing .  Contro l  inc ludes  s e l e c t i n g  heal t h y  a n t i n g  

s tock,  p l a n t i n g  on compatible s i t e s  and t reatment  o f  stumps w i t h  borax 

d u r i n g  the  f i r s t  th in 'n ing.  Root r o t  m o r t a l i t y  caused by r. ann'osus 

has shown a marked decrease from 1968 t o  1970 (Kauffman, 1975). This  

cou ld  be accounted f o r  by the  f a c t  t h a t  most o f  t he  f i r s t  t h i nn ings  i n  

p i n e  p l a n t a t i o n s .  had been completed by t h i s  t ime (Strock,  1970). Root 

r o t  inc idence from 1970 t o  1975 has been masked by t h e  recen t  southern 

p i n e  b e e t l e  epidemic. Fomes annosus r o o t  r o t  should be o f  minor  con- 

sequence i n  t he  coming years due t o  many o f f - s i t e  stands having been 

c u t  d u r i n g  the  present  southern p ine  b e e t l e  epidemic, n e a r l y  a l l  f i r s t  

t h i n n i n g s  have been completed, and borax stump t rea tment  conducted i n  

those stands remain ing t o  be th inned.  Of t he  t o t a l  t r e e  m o r t a l i t y  i n  

p i n e  p l a n t a t i o n s  i n  1970, o n l y  3.3% can be a t t r i b u t e d  to.  Fomes annosus 

r o o t  r o t  (Kauffman, 1975) . 

F i  r e  

The r e s e r v a t i o n  has an excel  l e n t  f i r e  h i s t o r y  s i nce  a c q u i s i t i o n  i n  

1942. W i  1  d f i  res  on the  r e s e r v a t i o n  have r e s u l t e d  from cons t ruc t i on  and 

waste d isposal  , incend ia ry  , and 1 i g h t n i  ng . Only t h ree  w i  1 d f i  res  were 



recorded on the reservation during the past management cycle. A control 

b u r n  jumped a f i r e  1 ine in 1974 and burned grass on approximately one- 

tenth acre with no timber damage. A construction company's warming 

f i r e  burned approximately three acres in compartment #8 i n  1975 with 

l i t t l e  damage t o  the standing timber. Both f i r e s  were brought under 

. control by the Forest Management Department. A roadside grass f i r e  of 

a possible incendiary nature was contained by the K-25 f i r e  department 

a lso in 1975. 

Supprcssion of most woods f i r e s  can be effect ively handled by the 

Forest Management Department. The department operates two 4-wheel 

drive' pickups, one equipped with a 75-gal lon pump tank and the other 

w i t h  a 150-gallon pump tank. Both trucks carry numerous hand tools 

which can be used t o  manually construct f i r e  l ines  in areas where 

mechanical l ine  construction i s  impossible and for  control of f i r e s  

in t h e i r  i n i t i a l  stages.  Labor crews are also available from the 

Plant and Equipment Division for  f i r e  control assistance. These 

crews are  trained annually i n  f i r e  l ine  construction. A 350 ser ies  

John Deere crawler t r ac to r  mounted with a f i r e l ine  plow i s  maintained 

on stand-by basis during f i r e  seasons. Primary backup of the Forest 

Management Department fo r  fores t  f i r  control i s  the Oak Ridge Fire 

Department with secondary assistance from the three plant f i r e  depart- 

ments. In a large-scale e f f o r t ,  assistance would also be available 

from the Tennessee State  Division of Forestry, which has suppression 

crews 1 ocated a t  Ki ngs ton, Knoxvi 11 e and Rockwood. 



TIMBER SALES POLICIES 

Under the previous management plan,  a1 1 sawtimber sold from the  

reservation was under long-term contract  (No. At-(40-1 ) -S-1182) between 

AEC (ERDA) and Longleaf Indust r ies ,  Inc. Longleaf Indus t r i es ,  Inc. 

was i n  the process of s e l l  ing a1 1 t h e i r  i n t e r e s t s  t o  American Forest 

Products, Inc. ,  a subsidiary of Bendix Corporation i n  the l a t t e r  pa r t  

of 1975 (Fig. 8 ) .  Negotiations a r e  under way t o  revise  the  present 

timber s a l e s  contract  t o  reduce the t o t a l  timber commitment t o  AFP while 

re ta in ing  previous contract  conditions favoring good f o r e s t  management 

p rac t i ces .  Under t he  renegotiated contract  (E(40-1) -S-1182), an option 

t o  extend the  or ig inal  contract  another 10-year period (1978 t o  1988) 

i s  primari ly dependent upon AFP's completion of a planning mill a t  the 

Marl ow Si t e  . 
Timber volumes t o  be cu t  during the  remaining contract  period 

(December 31 , 1978) a re  4.2 mi 11 ion board f e e t  of hardwood sawtimber 

and 0.9 mil l ion board f ee t  of pine sawtimber. Timber volumes t o  be 

cu t  under the  optional 10-year period t o t a l  led 11.0 m i  11 ion board 

f e e t ,  of which 8.1 mil l ion board f e e t  i s  hardwood and 2.9 mil l ion i s  

pine sawtimber. Under t h i s  con t rac t ,  the  ERDA-ORNL f o r e s t e r  i s  

responsible f o r :  (1 ) marking and computing timber volumes t o  be 

so ld ;  (2 )  making j o i n t  cruises  w i t h  American Forest Products when 

the re  is  disagreement on computed timber types and volumes ; (3)  

a s s i s t i ng  American Forest Products and t h e i r  loggers i n  locat ing 

the  timber boundary(ies) t o  be cu t ,  skid t r a i l s ,  log loading a reas ,  

and access routes;  (4 )  maintaining periodic checks on the cu t t ing  
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operations; (5)  overseeing a l l  cleanup operations a t  the  sa les  end; 

and (6 )  maintaining records t o  es tab l i sh  yearly contract  obl igat ions .  

All pulpwood sa les  are  under short-term contract  (6 months t o  one 

year)  primarily t o  Anderson County Pul pwood Company located in 

Clinton, Tennessee. The pulpwood sa les  conditions are  simi l a r  t o  

t he  timber s a l e s  contract  specifying an amount of pulpwood t o  be 

cut  and i t.s 1 ocati  on. Pulpwood sa les  and any .o ther  m i  scel  1 aneous 

timber products sa les  are  sealed bid s a l e s  open t o  the general public. 

A1 1 timber s a l e s  are  handled through the Purchasing Division, Nuclear 

Division, Union Carbide Corporati on. 

CONTROL RECORDS 

Detailed records and maps of a l l  timber product sa les  are  kept in 

the  Forest Management Department's o f f i c e  f i l e .  Other records on f i l e  

include maps of the reservation showing timber types,  roads, pas t ,  

present and future  cu t t ing  areas ,  s i  t e  preparation,  t r e e  pl ant i  ng , 

control burning, and other  cul tura l  operations . Aeri a1 photographs 

taken every f ive  years f o r  a c t i v i t y  planning and updating maps are  

f i  led by numbers corresponding t o  photo i ndi ces . 

MANAGEMENT PLAN REVISION 

The.management plan will  be revised again in 1980 with a re- 

inventory of .the permanent sample plots  and individual management 

compartment cruises  and timber type maps. Timber cu t t ing  will  be 

revised,  i f  necessary, based on growth estimates and stand develop- 

ment information from analysis  of these inventories.  A complete 



assessment w i  11 be made o f  a1 1  f o r e s t  management a c t i v i t i e s  du r ing  

t h e  i n t e r i m  management c y c l e  t o  update p rac t i ces  and procedures f o r  

a  more e f f e c t i v e  and e f f i c i e n t  program. 

ENVIRONMENTAL STATEMENT 

The pr imary purpose o f  the  f o r e s t  management program on the  ERDA 

Oak Ridge Reservat ion i s  t o  main ta in  a  continuous y i e l d  o f  h igh  qua1 l t y  

t imber  thereby p r o v i d i n g  an economic s t imu lus  t o  the  'oak Ridge area 

through jobs  and t h e  manufacture o f  f o r e s t  products.  Management o f  

such a  l a r g e  d i v e r s i f i e d  fo res ted  area invo lves  the  use o f  numerous 

s i  l v i c u l  t u r a l  o r  management t o o l s  i n  o rder  t o  accompl i s h  s p e c i f i c  

goals w i t h i n  the  v a r i e d  f o r e s t  s tand types.  Therefore, each s i l v i -  

c u l t u r a l  p r a c t i c e  employed under the  present  management p lan  w i  11 be 

assessed i n d i v i d u a l  l y  due t o  impact v a r i  ab i  1  i t y  between p rac t i ces  . 
P o l l u t i o n  c o n t r o l  i n  f o r e s t r y  does n o t  c o n s i s t  o f  r e c t i f i c a t i o n  

and t rea tment  o f  po l  1  u ted  e f f l  uents p r i o r  t o  discharge, s ince  po l  1  u- 

, t i o n  from fo res t  lands i s  nonpoint i n  o r i g i n .  Therefore, t reatment  

and c o n t r o l  methodology i s  b u i l t  i n t o  the  management system. The 

management system incorpora tes  p rac t i ces  and methods u t i l i z e d  i n  the 

ha rves t  o f  t rees,  i og t ranspor t ,  s l  t e  prepara t.1 or1 a r ~ d  r.efurmes l d t i  cr1-1, 

f o r e s t  p r o t e c t i o n  ( f i  re ,  disease, i n s e c t s  , and weed t r e e  c o n t r o l  ) , 

and growth s t i m u l a t i o n s  as necessary t o  achieve env i  ronmental goals 

i n  con junc t ion  w i t h  management goals which i nc lude  the  product ion  of 

t imber  and o the r  f o r e s t  products achieved through the  harves t  o f  t rees  

(EPA 430/9-73-010, 1973) . 



Timber Harvesting. The two primary timber harvesting systems 

u t i l i z ed  on the  ERDA Reservation a r e  the se lect ion method and the  

c lea rcu t t ing  method. Both systems a r e  designed and implemented t o  

perpetuate the f o r e s t  e i t h e r  by even-aged stand management (pine and 

some hardwood species)  o r  uneven-aged stand management (hardwood 

spec ies ) .  The two principal  pol 1 utants associated with timber har- 

vest ing a r e  a diminishing of a e s the t i c  values primarily due t o  

logging s lash  and debris  and sedimentation caused by erosion of 

1 oggi ng roads, 1 og ski  ddi ng t r a i  1 s , and 1 oadi ng ramps i r respect i  ve 

o f  the harvest ing system (USEPA 43019-73-010, 1973). Logging s lash  

i s  retained in se lec t ive ly  harvested areas and t h a t  adjacent t o  primary 

roads i s  minimal, while logging s lash  in c lear-cut  areas f o r  southern 

pine beet le  control i s  heavy. Therefore, beet le  k i l l  areas adjacent 

t o  primary roads are  given a high p r i o r i t y  f o r  cleanup, s lash  disposal ,  

and re fores ta t ion .  

Di r e c t  techniques ut i  1 i zed t o  minimize erosion in timber harvest  

areas include water ba r r i e r s  located a t  in te rva l s  along skid t r a i l s  

with logging s lash  being deposited in problem spo ts ,  c lear ing o f  

debris  from loading ramps and e i t h e r  grassing and strawi ng the en t i  r e  

ramp area o r  plantin'g with appropriate t r e e  seed1 ings.  Erosion of 

logging roads i s  minimized by proper road 'maintenance before,  during, 

and a f t e r  the  harvesting operation.  Ditches and culver ts  are  

peri odi cal l y  cl eaned out ,  road beds graded, crowned, and graveled, 

and a l l  d i tches  properly sloped. 

Ind i rec t  control methods involve proper planning in  the location 

and construction of a1 1 roads, t r a i  1 s , and ramps p r i o r  t o  harvesting 



i n  o r d e r  t o  reduce the s o i  1  e ros ion  p o t e n t i a l  (Hewlet t  and Douglas, 

1968). 
. 

The p r i n c i p a l  long- term e f f e c t s  a t t r i b u t e d  t o  the  s e l e c t i o n  system 

o f  t imber  ha rves t i ng  i n  i n d i v i d u a l  stands i s  a  change i n  species com- 

p o s i t i o n  toward h i g h  qua1 i ty, t o l e r a n t  o r  moderately t o l e r a n t ,  t imber  

species such as w h i t e  oak (Quercus a1 ba) , y e l l o w  pop la r  (L i r iodendron 

t u l  i p i  fe ra) ,  r e d  oaks (Quercus sps .) , wh i te  p ine  (Pinus s t robus) ,  and 

b l a c k  wa lnu t  (Jug'lans n i g r a )  . The o v e r a l l  forest .  species composi ti on 

d i  v e r s i  t y  i s mainta ined by p l  a n t i  ng i n t o 1  e ran t  and moderately shade- 

t o 1  e r a n t  species when a r t i  f i  c i  a1 regenera t i  on o f  an i nd i  v i  dual t imber  

s tand  i s  necessary. An a d d i t i o n a l  long- term e f f e c t  i s  an increase i n  

bo th  basal area and number o f  t rees  pe r  acre i n  harvested areas 

(Sch les inger ,  1975). The f o r e s t  i s  mainta ined i n  a  h e a l t h i e r ,  more 

v igorous c o n d i t i o n  by removal o f  the overmature and c u l l  t r ees ,  which 

improves both  t imber  p roduc t i on  and w i  l d l  i f e  h a b i t a t  (Sch les i  nger, 1916; 

Smith, 1962; D e l l  a-Bi anca, 1975).  

S i t e  Prepara t ion  and Tree P lan t i ng .  Proper t reatment  o f  the s i t e  

p r i o r  t o  p l  a n t i  ng accompl i shes  numerous management goal s  , both s h o r t -  

t e rm and long-term. S i t e  p repa ra t i on  on the  ERDA Oak Ridge Reservat ion 

has been u t i l i z e d  e i t h e r  i n  o l d  f i e l d s  stocked w i t h  species unsu i tab le  

fo r  t imber ,  o r  on those areas c leared o f  p ine  f o r  southern p ine  b e e t l e  

c o n t r o l .  The p r i n c i p a l  s i Le prepara t ion  technique u t l l  l z c d  it. Lota l  

shear ing  of any res idua l  unmerchantable t rees  w i t h  a  KG blade, windrow- 

i n g  t h i s  ma te r i a l  a long w i t h  the l ogg ing  s lash,  burn ing  the  windrows, 

and then f l a t  d i s k i n g  w i t h  a  s i x - ton  woods harrow. Impacts b e n e f i c i a l  

t o  re fo res ted  stands obta ined through t h i s  t reatment  are removal o f  



logging slash which improves the aesthetics and reduces the f i r e  

hazard, e l  imination of competing cull t rees  and undesi rabl e advanced 

reproduction, improvement of early soi 1 moisture conditions , reduction 

of soi 1 compaction induced during 1 oggi ng operati on, improved pl anti ng 

conditions , increased seed1 i ng survi val and growth, shortening of the 

harvest cycle, thinning schedule, or  rotat ion,  improved wi 1 dl i f e  food 

and cover,' pl us increased accessi bi 1 i ty for  f i r e  control and harvesting 

equipment (Balmer, 1976; Smith, 1962). 

Advantages of establishing the fores t  stand by planting are: 

(1)  assurance of a well-stocked stand; (2) immediate stand establish- 

ment; (3 )  choice of species matched t o  i t s  specif ic  s i t e s ;  (4 )  improved 

genetic stock from seed orchards; ( 5 )  shortening of stand establ ish-  

ment. time and rotation; and (6) increased seedling and stand survival 

( McQui 1 kin and McNamara, 1967 ; Smi t h ,  1962 ; Be1 anger and Saucier , 1975) . 
Additional ly , habi t a t s  for  numerous wi ldl  i fe  species such as bobwhite 

quail , doves, meadow1 ark, and white t a i  1 deer, are improved through 

s i t e  preparation and planting by the creation of open areas and the 

development of herbaceous and woody vegetation which invades these s i t e s  

the f i r s t  spring a f t e r  treatment (Cooper, 1971). A future evaluation 

may ascertain the impact of these open areas on "deep woods" wildl i fe  

species. 

Suscepti bi 1 i t y  of the s i t e  t o  soi 1 erosion i s  the primary impact 

of s i t e  preparation and planting. This erosion i s  minimized by the 

short  period of time (from one t o  three years) d u r i n g  which the so i l  

i s  denuded. Practices uti 1 ized t o  minimize soi 1 erosion are clearing, 

windrowing, disking, and planting on the contour as in s t r i p  fawning 



(EPA 430/9-73-010, 1973; Smith, 1962). S i te  preparation ac t iv i t i e s  

a re  scheduled in the summer and fa1 1 months with planting being con- 

ducted in the following winter and spring months. On slopes or so i l s  

extremely sensi t ive t o  erosion, windrows are l e f t  unburned or s t r i p s  

between rows are planted with wild1 i f e  food, grasses, and legumes. To 

prevent sediment from entering streams timbered buffer s t r i p s  are l e f t ,  

(width'depends on so i l  type,, adjacent slope per cent, residual timber 

type, and the ix t en t  of c lear ing) ,  t o  act  as dams o r  f i l t e r s  during 

heavy runoff ( E P A  430/9-73-010) . 
Prescribed Burning. Prescribed f i r e  i s  a useful tool u t i l ized  to  

manage various timber species through the reduction of the hazards of 

wi ld f i  re and el imination of competi ng vegetation.   ire i s  an important 

and economical means of control of the southern pine beetle,  elimina- 

t ion of logging slash and debris during s i t e  preparation and in the 

control of some diseases such as Fomes a_n,"osus (Cooper, 1971 ; Smith, 

1962) . Periodic control burns can increase avai 1 able soi 1 nutrients ; 

in  the upper 2 inches of the soi l  nitrogen may increase as much i s  13.7% 

(We1 1 s , 1971 ) . Herbaceous game-food plants are more abundant on 

burned areas than on unburned areas (Hi lmon and Hughes, 1965). Periodic 

prescribed f i res .  improve the habitat  fo r  deer, turkey, bobwhite quai l ,  

rabbi ts ,  and doves and many songbi rds (perkins,  1971 ; Davis, 1959) . 
Adverse envi ronmental impacts of prescri bed f i  re are the discharge 

of smoke and part iculate  matter in to  the ai r .  Proper schedul ing of 

burns can minimize the amount of emission since r a i n f a l l ,  wind, and 

temperature play important roles in pol 1 ution control (USEPA 430/9-73-010). 

Emissions can be minimized by burning in small blocks with proper 



weather cond i t i ons .  Smoke impact i s  reduced by burn ing  du r i ng  a f t e r -  

noon and evening hours aga ins t  t h e  wind p r i o r  t o  the  movement o f  a  

f r o n t a l  1  ow-pressure system i n t o  t h e  area (Davis, 1959 ; Sacket t  , 1975; 

Pharo and Hauck, 1975). Gaseous and p a r t i  cu l  a t e  p o l  1  u tan ts  can be 

min imized w i t h  p r o p e r l y  planned burns, w h i l e  most o f  those em i t t ed  are 

washed o u t  by r a i n f a l l  o r  fa1 l o u t  as a  r e s u l t  o f  wind o r  g r a v i t y  (Cooper, 

1911; D i e t e r i c h ,  1971). 

Contro l  burn ing  i s  scheduled by the  Fo res t  Management Department 

w i t h  r e g u l a t i o n  through t h e  ERDA, Oak Ridge o f f i c e  o f  I n d u s t r i a l  Sa fe ty  

and F i r e  P r o t e c t i o n  Branch. N o t i f i c a t i o n s  o f  a l l  burns are made on the  

day of t he  burn  t o  ERDA I n d u s t r i a l  Sa fe t y  and F i r e  P r o t e c t i o n  Branch, 

t he  Oak Ridge F i r e  Department, t h e  S ta te  Fo res t r y  Serv ice,  t h e  ORNL 

F i r e  and Guard Department, and the  K-25, X-10, and Y-12 s h i f t  superv i  - 
sors.  

Chemicals. Chemi ca l  s  p r e s e n t l y  u t i  1  i zed i n  t h e  f o r e s t  management 

program are Tordon 101 , 2,4-di ch l  orophenoxyacet ic ac id ,  and 2,4,5- 

tri ch l  orophenoyyaceti c  a c i d  f o r  c o n t r o l  o f  c e r t a i n  undesi r a b l e  woody 

and herbaceous p l  an t  species. Undesi.rable hardwood t r e e s  are mechanical l y  

i n j e c t e d  w i t h  Tordon 101 d i r e c t l y  i n t o  t he  stem i n  one m i l l i l i t e r  doses. 

Chemicals app l i ed  i n  t h i s  manner t end  t o  have a  minimal environmental  

impact due t o  t h e  low dosage r a t e  and a p p l i c a t i o n  method. 

Kudzu c o n t r o l  i s  achieved by f o l i a r  spray ing  w i t h  a  m i x t u r e  o f  

2,4-D, 2,4,5-T, d iese l  fue l ,  and water.  A l l  spray ing  i s  conducted 

du r i ng  app rop r i a te  weather cond i t i ons  t o  avo id  d r i f t ,  w i t h  no spray ing  

over  open water, s i nce  these chemicals can be t o x i c  t o  some forms o f  

aqua t i c  l i f e .  Tordon 101, 2,4-D and 2,4,5-T are  biodegradeable, water  



s o l  ub le  , aux in  he rb i c ides  making them s ho r t -1  i ved i n  the  envi ronment 

(Smith, 1962, DWR Pub. No. 84). When these chemi ca l s  are u t i  1 i z e d  

accord i  ng t o  EPA regu l  a t i  ons envi ronmental damages and harm t o  personnel 

can be avoided (USEPA, 1976a, USEPA, 1976b). 
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