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PR EFACE

The work described in this report was authorized under Task 2 , Suhproj ect 3. PAA
Project 57X4 1 14 , Development of Methods to Minimize Environmental (‘ontaminat ion~ Ecological
Surveys of Environmental Conditions at USAMC (now DARCOM) installations.

In conducting such ecological surveys . a three-phase program has been developed.
Phase I (initial site visit) was comp leted in March 1976. The publication of this report complete s
phase II of this program. The design of phase Ill (ecological surveys) will he based on the results of

this report . although phase III work will not he conducted at Volunt eer Army Ammunition Plant
(VA AP) under this program.

The use of trade names in this report does not constitute an official endorsement or
approval of’ the use of such commercial hardware or software. This report may not he cited for
purposes of ’ advertisement.

Reproduct ion of this document in whole or in part is prohibi ted exce pt with
permiss ion of the Director . Chemical Systems Laboratory. Attn : DRDAR-CLJ-l , Aberdeen Proving
Ground , Maryland 21010; however, DDC and the National Technical Information Service are
authorized to reproduce the document for United States Government purposes.
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PRI- LIMINARY E NVIRONMENTAL SURVEY OF VOLUNTI-LR ARMY
AMMUNITION I~LANT, TYNER . TENNl~SSI.I- ,

MAR(’U 1976

I. INTRODUCTION.

In response to public concern for environmental quality , the President of the Unitcd
S 1:utes . the Congress , and State and local legislative bodies have issued stringent directi ve s to
ameliorate the declin ing health of the environment. In response to these di rectives . the US A rm’.
Materiel Development and Readiness Command ( DARCOM) has initiated major programs in
pollution contro l and abatement which involve many scientific disciplines , inc luding biological
sciences. As a consequence. biological assess ments of pollution control and abateme nt are ‘~~~~
being used to insure t hat the environment is not being deleteriousl y a ffected.

In conducting assessments at the direction of DARCOM, personnel from I coIu~.ucal
Research . Demilitar ization/ l)isposal Office, Edgewood Arsenal , Aberdeen Proving Ground.
Mary land 2 10 10 . have developed a three-phase approach : (I) initial site survey. (I I) preliminary
env~ronmentaI survey, and (Ill) ecological surveys.. The objectives of this publication are to collate
and to evaluate data pertaining to the area in which Volunteer Army Ammunition Plant (VAAP )  us
located , the mission and activities of the insta llation , an environmental description of t h e
installation , and potential environmenta l impacts from installation-related activit ies. This- document
prov ides a basis for determining t he critical activities at VAAP which are now atTh ct ing
en~uronmental quality. Current information is eva Iuate~i and recommendations for additional work
.ure made in areas w here the existing information is incomplete or insufficient to determine the
nipact of particular activities on the hiota and the environment of VAAP. This document also

provides a detai led list of references and other sources from which specific detailed information can
be obta itied. This survey program was initiated at VAAP on 1 March 1976. Phases I and II will be
completed wit h this report. Plans to initiate ecological surveys at VAAP will not he developed until
work is comp leted by US Army Medical Research and Development Command . Fort l)etrick .
M;ur~I~ind; however , recommendations for surveys in specific areas are included.

II. AREA 1)ESCRIPTION.

A. Genera l.

Volunteer Army Ammunition Plant us located in the southeast corner of the state of ’
Ten nessee. Hamilton County, on Tennessee Highwa~ 2—A (figure I ) .  about 13- I /2 highway miles
northeast of the center of (‘hattanooga . Less than 1/2 mile of the p1/ t nt 5 bordered by the cil rpo r/ute
city limits. Table I lists the counties with their are / us and population within a 30-mile radius of the
unsta llat ion. i This circle includes three s tates and t lie principal are /u from which plant employees
ciininiute. Chattanooga is a very iild city which has becom e .i center tot transportat ion and industry
in t h e  southeastern United Sta tes

B. Topography and I)rainage.

Volunteer Army Amm unit ion l’Lu u t  us lo~ i t  ed in the soot bern port ion of the Great
Valle y ~t Tennessee . an are/I of the I eui riessee Ri~ ci be s~eeui the (‘mu m berland Mountains to the west
and the Appalachian Mountains to t lie east. wh u~ Ii es tends northeast I rum -~lah.um~t .icross
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I cnncs’ce tn a ‘c r ies  1 l u .ur a ll e l ri dges with intervening flat valleys. The Cumberland c- ~c: rpmen
fo rm s the w es t e rn horizon of the v/tI le ’ of the Tennessee River , rising 1 ,000 to 1, 500 feet abo’.e t h e
v/ull ev floor. I } ichteen miles sou the ast  . icoIss sev era l lesser ridges, the White Oak Range rises (iOO to

Qfi () fe e t  to for m the c istern rim of the v/l l lev - The Tennessee River meanders so iuthweste rl~ from
( liic kama uga Lake to ~he base ot Lookout Mountain and then loops north through the escarpment
into .uuioth~t aIle~ - The Tenn essee River and its tributaries form the major drainage basin of the
Chattanooga a rea. In 1 940. t i e  river was impounded above Chattanooga . at river mile 47 1 .0. by the
c ’nst r t i c t io n of Chickamauga I’am. The ( Hckamauga Reservoir extends 58.9 miles upstream to the
\\ a t t s  Bar I)am. The total drainage area above Chickamauga Dam is 20 ,790 square miles and the
\V .iter s ur face area is 34 .500 acres (54 square miles). Prior to impoundment, the ‘7 -day. 1 0-year flow

s :is 6 .000 ft 3 s hut now it is 13 .600 ft 3 /s. The long-term mean flow (28 years of the prInc ipal
lc~cal t r ih ut/ I rv . the [-luwass ee River. was 4 ,600 ft 3/ s at Charleston. Tenne ssee (7-day. 1 0-year ow

flow hetween 1920 and 1943 . 600 and 1 ,300 ft 3 /s after impoundment). 2

T he drainage from many small creeks t ’ roughout the impoundment form s small l ikes
and co’ es within Chickamauga Lake. Harrison Bay. north of VAA P, receives drainage Ir:)m Vu aconda
Bay . ~V o I I tc ’.er Cree k. Varna ll (‘reek . Long Savani 1h Creek . and Rogers Branch . These dr a inages
form .i maj or portion of the w a ter  in Harrison Bay State Park. There are no US Geological Sur’.e~
g,iiu~ ing stat io i is on any ol these dra inages. Below u. hickamauga Dam. the north and south
( Incka mauga Creeks enter the Nickaj ack Reservoir. The darns provide hydroelectr ic l-Io’.ver and
flood control.  The impoundments are sources of recreation. industry , and dome st ic water  ‘~upp hes
fo r t he inhabitants of the Chattanooga vicinity -

( . Climate.

The cl imate of VAAP are a is moderate , characterized by coo l w i n te r s  ari d quite warni
summers ( ta ble ).~ The sheltering effect of the (‘t imberland Mountains c~itises s’. inter temperatur e
to as e r .uge about 3 ° F warmer than that of other locations on the souther (‘umher land Pl.itcau in
lie St .iic. In winter , the mountains moderate temperature s b~ reta rding Ilk fl~ uw it c ld air from

I lie 1011 h and the west W inter weather is changeable and alternate s between coo l spells . s s I I  an
ui~. casuo na l to ld period. Extreme cold weather is rare. Temperature s tal l  as loss as ti le treeti ng point
on “er half of the winter da y s .  Temperatures have fallen below tero onl~ I 3 times sinc e 1
S IU IWI  all varies from year to ye a r . h eavy snowfa lls (3 inches or mi- Ire ) eerier/ lIly last for only .i few
da y s .  Ice storms bringing free / ing rain or glaze ice are more common / oce~ts ion. illv . se. crc
mud-winter icing impairs tr/u uisportatiOn and causes damage to property and vege t a t ion .  Suinnier
tempe r.u i ures range in to t h e  high ~0’s and 90’s with comparable relative humidities Most /u f te rnoiin
temp eratures are modified by thunderstorms during which temperature s f req uent lv drop 10- to

15 h - within minutes Preci pitation is well distributed throughout the year . wi t h  the gr eate s t
amounts occurring in the winter (table 3 )  when cyc lonic storms f ’rom the ( •ulf of Mc sico reach the
arc/ i .-\ second peak rainfall period generally occurs in July, princi pally Iromn the t hundershowers
tli.tt inl)ve into the area I torn the 51) 011) and the southwest. Rainfalls with I .5 inches . or more, in
1 hour are expected once every 2 years The growing season averages 228 days . with the first frost
occurr ing between 27 o ctober and 9 November , and the last freezing temperature occurring in ti le
sl-Iruw between 26 March and 12 April. The average windspeed is 6 .1 mph . bit t the wind is calm
nearly one quarter of tile t ime. Prevailing winds tend to parallel tile valley - As a result, this southern
Appalach ian region has the highest frequency of temperature inversions of sites below 500 fee t  in
elevation ea st ol the Mississ ippi. The topography of this region contr ibutes to the ,is erage weather
conditions (i.e.. wind direction , a ir temperature , and relative humidity) that are l- I/urt icu lar l~
unfavorable for the dispersion of air pollutants Low—level inversions o~cti i 30’7 to 5~ ”~ of the time
in t he ( ‘hat tanooga vicinity.
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Table 2. Avera ge Temperature fur the ( h a t  taul i) i)ga . ‘I clui Ic ssec \ r

(Normals are based on records fur 1 1)4 1 — I 970 pcruiid . 1

Month Daily max i unit m Daily ni iii (in uuuu Monthly

I’

Januar y 49 .9 30.5 - 4) )  2

February 53•4 32.3 - 47. )

March 6 1.2 38 .4 - 4I)~~

April 72. 9 48 . 1 60 .5

Ma, 81.0 56.0

June 87 .5 64 5  7)-i .0

July 89.5 68 .1 ~~~

August 89.0 67 .0 ‘7 )4 0

.Scptcm ber 83.4 60.4 7 1 . 9

October 73.5 48 .1 60.8

Novcu iiher 60.7 37 .1 4t’~Q

December 50.’) 3 1 , 4 4 1 2

Vu ij I, average 7 1 .1  4 S 5  59 .8
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I) . .-~ir Quality.

In eastern lennessee . in contrast to the rest of tire State.  the w indspecd is lower . st ,ib Ic
coi r dit ions in ti re lower atmosphere are common , the frequency of fog is high rer . and there are large
val le y s in w hk’lr air circulation is limited. In order to examine the Irourly changes iii air temperature
it dui ’ferent elevat ions . continuous measurements of temperature differences between two sites )

,uir ~l 720 ft’c~ e levations $ were made in Marcir I 968~ at Farmers ’ Chemical A ssoc iat ion . Iilc. ( F( Al )
les see it V A.-\P ‘l’lre over ly ing airmass was at least 1 0 war mer at t h e  h igher cii’s at ion

b r  a I .4- hour period t’rom sunset to 2 ilours after sunrise . Rapid industrial growth in ti re
( ‘ha lt  .iiroog/t .ire i il/Is atised severe air—pollution prohlemns which are aggravated by t ire topograp irv
/ tnd e lu i r l a t e  of t i r e region. l’lre Chattanooga—Hamilton County Air Pollution (‘oil troh 13o/unl
‘.1 im nu huted b public complaints , has promulgated stringent regulations to control pa rt icu iates /11111
op .ici t\ -~~ h I lie State pollution control hoard reports that tire number of monitoring 5 t h  1) 115

ui ii .it u ii g t he secondary and primary ambient standards t’or tire annua l gei)nlI.’t r ic means ~t ir ( h iii the
2 - 4- hour sitspeiidci.l particulate concentrations (60 and 75 pg~m3 . respect ive ly $ from Jan u;Ir\ I i)~~

t hr roi ic l i  June 1 ’i’ S h ave decreased signif ’icant lv 5 .g a~ a result of t h eir surveillance pr in r i h i l s  h u e
,tm hient stand/ Iri s for the annual arithmetic means of ’ nitrogen ii i i ix ui le 10.05 ppm) and iip~ici t \
pe~ en t I ire coe s is t en t  h~ vio lated in tile Chattanooga area as a result of man ufa~ I u n r i g .  LIla1

h’uriiu iig eultsstons , ~nd automobile exhausts. The ambient conditions in tile s - r c in u t \  of ’ \ ‘ -V-\ P are
se % .’re since t i re plant ~5 /1 m aj or local source for N02 acid m ist - In I ‘)68 . t ire Pub..i Ic I lc: i l fh Sers tee
i i~ c ut - i  ut ’&1 . u ur em ission sour ces and their quantit ies in tire (‘iumttanooga v ic in ity  - lire (f/ut :t for
i l umuh i on  ( i lu i l ty - unchu d ung Orat of ’ VA AP , have been summarized and graphed ( figure 2 ) Group 4
re l - Fesei l ts  ifla ilufacturiilg faci l i t ies such as VAAP.~ At tirat time partic ulate’ . were emitted f ront  tile
red ss . ten incine rator and at FCAI powerh ouse No. I (building 40 1 — 1 $  I ss 11 /m ddi t ionai cate go ries
\~, crc me/usured hut are trot shown : ( 1 $  methane. W llicll in hlainh itoil ( ounty is unsigni l ic/l i l t .  /11111
I 2 sulfuric aci d mist.  esi i n rated at 8.9 tons  pcr year , all of ’ wh ich is produced by VAAP .  In all
iii irer i,i teg iu ric s . manu facturing emissions provide a significant contribution to the pollution iO/ t ( fut lg
in t he /1 tm ( Is i - If i e r e  - Tile Chattanooga—Hamilton County Air Pollution Control Board ci in luc Is
hi r oilit l -Iring for tota l suspended solids , sulf ’ur dioxide , and nitrogen oxides at most of I I,mfl lil/tto il
(‘ountv ’s I 2 monitoring stations , and data have been selected from eight stat  ioirs I f ’igure 3 Threse
/till i)teil I dat~i t’or 1 ‘174 have been summarized (‘or eight s t a t  ions in the Chattanooga c m i  t y

( ta b le 4 i  Station 4 Silverdale Fire Tower . is the most directl y influenced of /111 the stations by ti re
e! i l issu I) i ls from VAAP. Data from t h is station indicate tilat threre is an occasional problem with t ot / ui
sus peiriled part iculate concentratioi ls. Tile primary standard was exceeded here twice durit rg I 1)74 

-

l)uning the 1 968 area—wide study of Cllatt~unooga and Rossvi lle. the maXimum aillhieilt
i i imr ce nt r a t io ns of suspen ded particulates were centered in downtown Chattanooga and at \ ‘AAP ,
I lie maximum observed concentrat ions were observed at tire National Guard Armory (697 pg in- ’

/uil ( i It VAAP (586 pg/in3 ). The 1 968 particulate level at VAAP was a result of coal burning at
i - ( A l and tire redwater incinerator. These levels were suff ’icient to c/ti usc adverse health ef ’fe L t ’ .~
I however . thres e particulate levels Irave declined steadily since 1968 . maiui ly f ’or two reasoir s: ( I  $ Fire
(‘l i/ i t  ianooga-Hamilton County Air Pollution (‘ontrol Board has aggressively ent ’orced tire cOuilt~ 

‘5

sta i idards (‘or particu late emissions and opacity of tire stack emissions and ( 2 )  FCAI converted threir
boiler plant from coal burning to fuel oil and natural gas shortly a lter tIre 1968 surve y . h ourly lrigir
( Il i rcentra t ions of nitrogen oxides (NO~

) were found up to 3.8 ppm (wit ir a daily lrigir max iinunr of
I 0 ppm of NOX ) in the vicinity of VAAP east of Missron/tr Ridge , NO~ us responsible I or

phiotocir enrucal fogs whic lr also can cause chronic respiratory ai lnrents . A lt irougir sulfur diox ide
levels were low (lunng this survey, recent malt ’unctions of tire sulfuric acid rege n er / u t  Ii) unit at
\‘~\A l’ allowed us to observe ti re release of ’ an acid mnist fog wIn - hr created tr at ’t ’ic liatards by
reducing visibility along route 58 norlir of the plant. In I ~70. /1 st udy was condtuL ’ te t l ii

I S



SUSPENDED PARTICULATES SO2
TOTAL — 10,697 TONS/YEAR TOTAL — 8,801 TONS/YEAR

2.
9 .3%

4. 23.3%

3. 120%

3. 0.6%

NO2 co
TOTAL — 29,794 TONS/YEAR TOTAL — 187 ,423 TONS/YEAR

1. 0,8%

1 . 13,2%

~~~~~~~ 
1.5%

3. 1,4%
AIR EMISSION CATEGORI ES

1. STATIONARY FUEL COMBUSTION
2. MOBILE SOURCES
3. SOLID WASTE DISPOSAL
4. INDUSTRIAL PROCESS EMISSIONS

Figure 2. Contributions of Air Pollutants from Various Categories
of Sources in Hamilton County
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‘ h a t  t , i I l i- Io~ a .umoirg parents of irighi’sc irool students to detc rnrine tire im rc m d ci i ce of c’ l rr o iu m~.
respm rato r~ prob lems .9 Parents living in an area of huigir ilitrogen dioxide concentrat ion iror I I I  u I

~‘ ..\AI~ hra~h a signil’icant ly lower f ’orce d respiratory volume which implicil that some t u l l e

irmupaurment might h ave resulted f r om e~~po.sur c to high NO~ concentrations , The area selected 1111
the control subjects was mrot well isolated f’rom other air contaminants, hence iro f ’irnu co m rc lusu on
could be drawn. Tin s was (tie second study in tire Chattanooga area : the first s tu iuk  ex amin ed
gr/u mmar-sc lrool children. Unfortunately. no further studies were condu cted ,

I. Water Quality.

‘~k ater qualrty iir the Tennessee River is generall y su itable (‘or recreat ion, drinking. I ‘dl

and wildlife propagation . and industrial uses. Tire central basin of ’ Lake (‘hickanrauga h a s  loss- solids
/tird te ss dissolved nrinerals altirougir tire water is somewhat Irard. ill Industrial and donrest he ‘5 i s t

cu te r t ire i/ ike fronr the I liwassee River (fignure 4) althouglr tire waste volume of t he r iser  is
consi dered t i~ he diluted (‘‘ ass inlmiated ’’ ) by tire Tennessee River. In tire loss -cr lake near \‘ \ -\h ~
t h e r e  us also pollution f’ronr marine to ilets. Tin s problem is beiirg controlled through tire use of
/ lpproved dus inf ’ection units and holding tanks for on—shore disposal. The iliwassee River’ bonr rleni~
carnied higir biochemical oxyge n denran i (BOD) loads from domestic sewage irrto tire ( ‘hick/ imail g .
i / i ke :  recently, however , sewage treatment facilities have been improved so that waste loading has
been reduced steadily since 1970. Tirere are still many significant industrial discirargcs entering tire
duai u/ ige s from tire Chatt anooga—I larrison area (figure 4), Friar Branch receives \ v/ Ist L ’ W / i t e rs
co ntaining ammonia and nitrate f’rom GAF (‘orporat ion and FCAI . .\ It irouglr tire Fr rvironme nta i
Protcctioir Ageircy (EPA ) did not find tile waters to be toxic to fish in s t / l t i e  hioussays , I E ( 4 J  b/ is
since upgraded its treatment so that ph I and iritrogenous aninloilia levels are becorri iirg so loss that
niost process water will be recycled. Furtirer downstream , F’riar Brairch converges with South
(‘Irmck/u mauga (‘ reek , which receives toxic effluents from A lco Chemical (‘orporation . \lu uelh e r
(‘onipany, ‘~ - R. ( ;race (‘lremriical (‘onipany, aurd tire Nort ir llawthor mre Street i)ump. l)esp ite t Ire
iiuiiicrous industrial oiutf ’aIIs , tire i-P A considers tire creek to he a relatively good. ss ar m— w ater
f ’is iu mug area because of the creek ’ s large dilutmoir volume. i i  Tire creek is s low moving hut lever
.ui lox ic .  When connparimng tire creek’ s water qualit y- to t hat of (‘itico (‘ree k wlriclr ms severel y polliuted
ss t in i) rgar r ics and BOl) from the Southern Railway activities , tire EPA found th /mt BOl), c irem ic,u!
115’ i,’eui denra ird (( ‘UI) I, and coliturnr s were lower in tIre Soutlr (‘hickarirauga (‘ree k. Both of thes e
cree ks enter tire \icka jack Reservoir.

• T Ire wate i s of Clnickiimauga Lake / ure characterized by irigh s i l ic/u. hrig l r conduct us r t ~ -

.uiicj chlorine. The irigh silica concentrations cause scaling and pitting problems in ste amn- gc ire rat ing
boi lers . ri rese problems are avoided by frequent purgiirg amrd cont i rruous boiler blowdow mr . ‘T Ire
w ater temperature of Chrickamauga Lake varies sc/us onahl v. and tempcr/Iturc d if le renees cr c/u k’
s t r a t i f  ic/ution. ‘l’he relative temperature dil’f ’ereircc between the inflowi mrg w /u ter  Iron a tnibut~ur~ aird
t lue receiving 1)001 CUfl control miximrg and reaerat ion of tire two water rn/ ussc s . Thermal strat i f ication
c/I n prevent reaeration of the water flowing into tire lake. i-or example , in tire summer, wate r with /1

bight orgamnic content emanating f’rom tire f liwassee River essentia lly rem ains anoxuc and unnii x e ut
withr the main water mass of Like (‘hrickamauga. Because mixing does not always occur . /1 w a ste

~tr eamn can cause a severe impact on water quality conditions amnd / tq uatic life even thouglr It s

presence would he unnoticed if complete mixing occurred. Tile iritroge mn content of tire water I’roiri
Harr ison and Waconda Bays is low except during periods of trinitrotoluene (TNT) production. Tire
w a ter  qua lity of Waconda Bay is directly influenced by production levels and innanutacturi irg
discharges at VA AP, i 2 Fish kills lmnvestigat ed h r  tire W~mconda Bay were traced to acid spi lls aird
rehe.ts es of w/is tcw ilte rs contaminated w ith pinkwater (nitrohodies) .
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TENNESSEE RIVER
RIVER MILE

RICHIAND CREEK .~~~— 505.0
________ 504.3

DAYTON

HIWASS E RIVER CALHOUN
500.0 ~~ 19 MILES

CHAR LESTON

SODDY CREEK
S

t 487.7

SODDY

•1 
HARRISON BAY

477.0 VAAP
17

473.0

472.4 ~ VAAP WATER INTAKE

NORTH CHICKAMAUGA CREEK —471 .0—— ~~~— CHICKAMAUGA DAM

A L A  ~ 
470.0

1620 19 20A 18 .1BA :‘: ~ 

SOUTH ~
‘
~*IAR BRAN~~

467.9
- CHIC KAMAUGA CREEK

465.9 h 4
465.3 £ £ ~~ 

CITICO CREEK
1 2 3

CHATTANOOGA

SCME 0 5 M I L E S  £ INDUSTRIAL DISCHARGE

I—L_h—LJ—I S DOMESTIC DISCHARGE

Figure 4. Domestic and industrial Effluents in the Tennessee Rive r
Basin Near tire Volunteer Army Ammunit ion Plant

The horizontal branch graphs represent upstream miles in the creeks
to the discharge . Station numbers are identified on table S.
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I )ow mnstre am from VAAP . discharges from several industries (desk ni bed u n  sec t  ion III
Fopu t ei .uplmy / mnd l) ramnage ) degrade tire water quality of’ tire Friar Branch, Water qua l i ty  li,i~
iiirprose d in tire W aconda Bay as a result of’ reduced production levels and grad lu/u h ly um p r ’ isc
t reatmrnent of TNT wastewat c rs. As tire result of litigation , continu ing scruti lny by the Water Qualut~l)us 511 11 1 of Te mn ires sce Departmnient of Public ilealt ir and tIre 1:PA. major discirargers omn So uth u
(‘liii. k/umauga (‘reek (table 5) and downstream of VAA P have implemented wastewater tre / utm i ne m rt to
remi ros e detrimental componem nts of tIneir effluents. The water qua lity of (‘hickamauga Rcse rs u mr is

superior to that of ’ tine Nickajack Reservoir (table 5) because there is less organic loading ups t l c a i uu
ii’)if l Chattanooga.

Like Clnickamauga is affected by discirarges f’rom sev er/ u i domestic sewage t rc / I t m ne nt
ph / h i t s  of tire c ities upstream of VAAP. There arc additional industries upstream from (‘irar leston .
on the Iliwassee River . hut tire specific cinem ical quality of tineir effluents was not located tlr rougli
STURI I or otiner enforcement sources , A combination of ’ reduced m unitions production ,un l
umpru’s ed effluent treatment hravc lead to /1 gemneral i mproveme mn t iii water q uali t~ in Cii i c k,u mu lig.l

Luke and i t s  t ributaries. Additional water quality data are attached to show v/ u ri / I t io uns in t I re
Fenncsscc River . tire North (‘hickamauga Creek. and the Soutin (‘irickamauga ( reck t t~ihles Ii
t hrough ~

Sediments in Waconda Bay and Nickajack Lake have been anal~.- zed for irut n ie nts i 2 . 1 3
/ rild he/ iv y metals , ~~ Recent work sirows t irat t ire re arc inigirer he~ e ls of pirospirorus . nitrogen. /it i ll

re . inmc materia l in tine sed mnnents of tire upper hay ti n/un in lowe r (‘lrickamauga Lake, T h e  soui~ c ~t
this il l/ute r i/l i has not been identified,

III INSTA LLATION.

\ Location and Size.

Volunteer Army Amnmumnition Plant is situated in h ami lton County . icn ncss ee Flue
main emntra nce. at the inter.sect ion of State Highway 2—A and Hickory Va lley Road . is .ippro x imat i.’i~
13 miles nort ineast of tire cemnter of Ciratta mnooga. The city limits of (‘irattanooga to u r /1 portiomr of
tire 1/m ilt bou,rdary ,

Ihe total area of VA AI’ is 7 ,297 acres. About 25’ ( 1 .7 26 acre s ) ( If  t In s us occupied b’u
tire productiomn and storage areas. w irereas the remaining 5. 57 1 acres are forested -

B. History .

The VAA P was constructed in 194 1 by tIre Corps of ’ i’ingineers / 15 a Covernnnent
Owned. (‘ontractor Operated (GOCO ) f’aci iity for the purpose of supplying TNT duriing World
W ar II and, ever since, it has been maintained on a standby basis with intermittent periods of
reactivation. The original construction contract was awarded to Hercules Powder Company of’
Wilmington , Delaware , on I August 1941. This company served as design consultant and was later
tire operator. The original project called f’or 12 lines with support f’aci l ities to he constructed on
5,97 5 acres of land. Later, four more TNT lines were added, hut tirey were not used in World
War II. They were operated (luring the Korean War.
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Table 5 , Waste Character istics of ’ Principal Industrial Discharges in tine Tennessee
River Basin Near the Volunteer Army Ammunition Plant

\tuiiihe r Eaci hity Source Major pollutants

Southern Railway Wash down Oil amid grease (90 h g ,  I )
2 Sout h ern Railway Yard and car washing ROD 5 (30 ii) 50 lug,- I ) .

drainage coiif ’ormn / low
3 Sout hern Railway Yard drainage Dissolved oxygen ( E)O)
4 Aiim icola Dump Decuimposit mon . run off ’ I light f e cal c u i h u to rm :

fenc luronre canip huir 1 cii~ iuy I
alcohol

S Seaboard Al lied Mining Concentrated untreated CoIiform . ROD 5 ( ln7S lb da~ I
waste

Centra l Soya Main outfall Oil and gre/ usc (53 rug I) ;
BOD5 ( h 4 2 lh day)

7 Cern ral Soya Oil skimmer Phosphorus ( 20 to 70 rug I) -

co liform
-\lco Ch emical Conip-aIhv Process waste Zinc (70 mg ) dissols ’cd

so lids
-~ l cu  (‘iuenrieal Company Coolimrg water ( 15 ,000 lug h suus peu ided

solids
1 -\ Ako Chemical (‘ mpaiu~ Old sedimentation pond (346 mg I ) :  tota l organic

carbon ( 5 .3 n rg l l )
Mueller Connpamny Industrial waste Phenol inighl y variable

I I  - Mueller Company Domestic waste BOD
12 W R, Grace & Company Settling pond Higin pH; phosp horus

( 220 lb/day )
13 W. R, Grace & Company Dump Icachate Possible radioactive was te.

iron , manganese
4 - North Hawthorne Street Dump Leachate Ammonia (385 mg/I): dissolved
I’ GAF Corporation Effluent BOD5 (83 lb/day);

NH4 (340 mg/ i):
solids (3600 mg- Ii

l( FCAI Eff luent Nitrogen ‘_ .~)OO I~ ii. v ) :
720 lb/day ~~~~~

I ‘~ VAA P Munitions wastewater Nitrogen (2 .150 1b da~ I
BOD5 ( 1  .640 lb/day) ; solids

i- s l)u Punt t Eff luent BOE) 5 ( 1  .550 lb/day): oil and
grease (7 20 lb/day )

IMA t)u Pont Water intake Ainnnonia
I’) Hills Hosiery Mmli Effluent BOD5
20 Tennessee Funm s hmng & Dyeing Effluent Untreated wastes : low DO

Tennessee Finishiirg & Dyeing Domestic waste BODç (80 mrrg/l ) ; chronniuni
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I lie Ohint . t It t h e  I\ -~ : -
, 

~~,ui L i L ’ ,iiL’ I  ,i ineed for ni ne n iu iu i t u i iu is  .in i uu 1 1) 5 2 . Hue \ i
P ‘ s i j C F  ( n IN u I t \  - S U in~ C h i i L ’ i i 1 i \ ku~~y’ is - \ u h i ~ ( ‘ hucm i L.II Industr ies , I T ;  - :ind 1( 1  - \nucr uc a n.  InC. .
ifl u,i t u ss knoss ’ ’  is 1 ( 1  1 u i j u ~’~I St , u te s , Ins . ‘.V/ I5 - 5 ) 1 1 1 1 1  i5 ’d to o pL’ r i f C ’ t h e  i i s i , I la t tu n or flue
pro5 5 t i n i  u t ’ I NI I- u s e \ -c. ir s I, ter t he plant e~ Is , ue u n pla~e I un a st nu Ih \  h n u \ I s  ‘- s u i l :  t h e  .- \ t l /us
P- ss ,L ’  ( :n i , IT1 - 1 p r osu h i t i e  nroi,~~iI\ 5’ n t / r \ c I I l .uui5 - ’ unt r l  the en d 01 I Hn- ~~ .11 w I tc h t im e I ( \ I  tOok
os er t his serv i c e ,  \~ it hu i l k -  en~

- ,u lation III the \ ct Nini ~i i i t f hi~’t . ut ss is R- 5css ; ur\ to unc u ’i’ .u- .i’ t he
supp l~ hi I N I  si~ 1 hr t h e  result th/ u t fl ( h tuber l Hu~ s intr;ic - f w as ,v. ir ded to - \ t las (‘hcmi~ .~

- s lust rues . In5 . to resume proi1u~ t uuafl ,  Proihuctu on continued at a lim b leve l unt 1 the end (if I ~~2 -
i i  - ,t i ic t io i u du irnug tflohu lu / / t t I o f l  lese k is shown iii t/ ihle 9 .

‘I I Ni P i - s;nc Ti))uI i t \‘- IiiTi t~ er - \iiiu ~ .-\ i I : ( i w - -: . P1-.ini
I ) f lh iC \I)~ ’ i I t / , t i  ii

T 1

\ , m~~ii ,ii - l , ’ t i ’ i iss ’ u,’i k i T  h’ - ’nod I I I  I p ,’i,lll T l s t i I C i i ,  s i  - l N I tii ( ( ‘ I S

Ii Ji ls ~42 - ~~~~ii ’t 1n4 ’ 4 1 l . (iS~

T i ’ .in itlij l ime j ’ ) 5 3  - \l~~, - t p157 1 4 1  4,5

5- . b u mhc,( ’~u -~~~ni 0, - her l IuS -, l ) c - _ - : i 1 ’ - r  t 972 - 750,00()
-T i 0; ’r ,u i  ni ’

nil res ) bn n l t u iul ut t Ine P0il1 itI~ n Prohl~- u i s  01 \- -\ ,‘\P SCCi11S 1 )  huave been unst i tute d
on 2 l) -~’~e i ; u l n eu lOi S w hen ,u i u ice i i ! ie  \S,in i_ a Iled by tine -\ run~ wit hu unv ut e i h  re p re s e i ; i . u t ; \ e n  ~t
I i’n m nes ss ’e \ .ille~ . \ut hont~ u I \ -\ I / iiud o t l uer ‘Te nnessee St a te  - coui ltv  - and lo i_ . i I health ,umien cics .
I’~’rn nu; e i of ‘s \ - \P promised ti n/ u t the ’  .s-ou ld ‘in/lint/un air and wat c i ’  po h iw o :  les el s ,it a niinimunn
Ifi I C C  or ih. i nce ~s iii .u ii known c’r u t s’ri, i ( I I I is .11 rci_ -ogfl it ion /u p par e l l t hv  W / ls i_ no sed i~ numerous
cuuni n r um n it\  pr tes ts  over t h e  um n s re .iss -d qu /un t u t  Ii’ s of ’ ac id I uines i,enerite d f ’rom t he sulfuric acid

c o h i _ L’ i t i , t c)T i m u t .  i i t r u 5  ) \ u li_ ’ s em i t t e d fro ni the ,~mnronu / t Oxidat ion Ph:u iut . / ind tI ne red color
p1/ l int e f f luent t h i , u t  ‘is i- he u u u e Iisc hu/ urged in to  ~ /i c ( lhid/ i R n ,  / 1 prime r ec re/ u tu in area ~s’ r 1  iii a large
pOl~ Ill/ It I i i

ontuirue d public pres su re in fl ue hat icr p/ tr t  0 1 96( se rved .us tine si imuhus to
u on iiiur/i te ii s e r i e s  of ’ 

p~~ icc t s , t  \ ‘AAI’ designed to ab/mt c a r  and w a t e r  pollution. Sonic pro~ i i_ ’ S~~

v. us irnade in the t i cs I 3 i 4 v i _ ; r s  us es - uhe nced hs a lcssi ’nunc num ber ~ i_ ’iump lai u Is from the
commu nm1~ . , i l t l i iugh in I Q~ fl , one suit w as t iled urn 1’ .’de r/u l Court a l l e 2 i nn  pollution ilamirage i i)
uicuii l ih ) r l run 1) rOpC ’ r t S

\h~~t of t he prI o ri_ sn in pohlutioin ~of l t roI  :ut VAAP was mni:udc f’ronn .hiu lv 19”: to thu s ’
pre sent ,is a re su lt I I  c o ntuuuissui ulu ing /ind o~)er / t t i iug m e w  pro duction faci l i t ies . ~l uehu hf t h e  \ A . -\ P
Basic Unit I lIs t brv during this period ,lssc rihes prublenrs that  lo is e occurred during the s ta r t u p  i1
flew l . L  lu t i e n



In J:inui,ir~ I ~~~~ t h e  plant chatn ged f ro m a o m ne — imi n e h iat s i n I)r i)s . 55 to .1 III lmtus ’
uu u u u. I us ’u h continuous proce ss production schedule , i~hu is hi/is l)eemi uin Opc r/i t i(u i i  UI) to thu s p r ’ s i u u i

time.

( - I opogr/uplly :m mnd I) ru in :ugc.

l’huc / i d muml is tr / I t iv e area. TNT lit res , and FCAI facilit ies are located mn .u sah ie ~ of ~ei u I k
r h I l u mun 1/und - r uin gi i ng h’rom (i~~i~ to 750 feet  above mean sea level: thi s val le y ruins uiort li / Im n &l so uit  Ii
l I m e  terrain ruses shu / i rp iv to a wester n ridge along tine p1/m in t boundary where tine w ater  I m l t r , i tm uutn
I uei i i tue-  / ure located. w hnj le to the c/fst tine maximum elevations ( I  .000 fee t )  :ure in the mnag ;m / une iii !

b i l l icr ~ure;is . The topography is described as undu lat imng to hilly or semi_ mount/ ulno us t 
~ ‘ Is_ er nnur~

lu,i ii tall ’ oI tI ne installation -

Surf ace dr/ uimnage of ’ VAAP is shown in figure 5. Tine northwest corner it t i ne I , u 5 m l i t .
l r auumn nort h t hrough ponds 4 amid S into Waconda B/ my , This irneh udes sur face r umo iii /111(1

a ,i~ t -a it cm I ruini I”(’Al , tine TNT production are/i . and bot in acid / mre / u s .

Thus rem:uining drainage /uui ,I wast ew/ It e rs f ’ronn I - C A I and rtmn ot ’f I r uin thi s
as h ini u u ’u m s t r , u i  us e an d sh op areas flow sout Fm thurot ighi Poe ’s L3ran chi to Fri:t r Brani’ hu -

\1.u nuf ’acturi mrg ac t i v i t i e s  ire re str ic ted t b  tIne w - es t e r m n t luird if \ - \ -\P . S u u r t a i _ _ ’ r u i nu i t t
and u m idu s t r ia l  w/ us tcv ; : ,iers f low unorth t h rough POnds 4 /tt ld ~ iiit(i ~~ ,lcons h/i B/tv ar id s~ u u t h t h rough
I a o .siihation t’iomids into a (ribut/ury of ’ I’rouc Branch. The e/i’ ’u / Icid st rearil , m e w  .uciii . rc/u stre/un i ,
,un d thi s ’ c a n t  TNT s t ream comnnbin c befo re ei ite r ing ponsl 4 Iii us u s b u r i ed in u I flows m no rt hi bs
uin dustri :ul amnd surf ’ace dr:mimiage f rom tIne we st stream. The east . icus h n t r e . u m n n  r i_ ce . en surt . ice i l r - . uuu u ag i _’

.uni l Ie/ i c h/ut e f rom the olsl east acid /mre/i ( f i b  longer in use) . compressor h l ow i_ hown f r u nn
building 40 1 —2. coo ling water /uind sur f / i ce  dr ;uun agi .- I ruumi n builshuig 40 1 — 2 , / lnlI a , istew ate rs I ronn tIn,’
ni_ ’ w / Ii _ il a re/u acid sewer. Tine tie w acid :urea st rca ni recei v e - s blowdown from this ’ ll rmmnn/i r~ bi bi le p m t

hui hsh ing 41 5. storm sewer dr:uitiage . eff lue nts f ’ronn /1 5 .000 gal i_ l / i~ p- .uc k ugi _ ’ seW .i gs treat nns’nt p l.int
ans I /i I,u undrv , an d os ertlow from tine coo lming tower blowdown sump it the I industrial I .iq U t i_ I \~ - u s te
I r i _ a t  merit i:/u c i l it \ . (I LWT’ F ) .  W ustewater s thu/It by ~~~ thus I LW I i re  routed to a ili_ ’\5 hnohdtn g

poun d. line eas t TNT stream receives surface s Ir/i m age from IN I h u e s  I .~ t h rou gh 01 (on st j nu hb~ I

and 5omi t i n uuo u i s  TNT litres 1 thnroi ugh 6 (onk lune I us now tin use 1. spi lls of : icusl . re l s s a t e r  / lt i h
d l i  ss w a t e r  from TN’! line I . ~u port ion of batch lines I through 6 . amns l d r , u i n u c ’  l’roni t us w a s te

Is u I  pu t s . Fine c,int streann im it o potisl 4 /1150 icc eiv i_’s conde ins/ut c ;umns h su rf iii ’ dr/ mi ring5 ’ tri ” mn t his~
re da ,t le r  p la int .

l ine w c ’.t tream iii to pound 4 is h ’orrnie h b~ d r:u irn/ uges I ronn this ’ ws’nt TNT si re/i inn . I ( -\ I

; im n d si _ ’ rt iuiw f rom tIne suIt  rete t i t i u in pond. ‘l’hne west I’N I stream r e s c u e s  s u ir t , ic e d r / m mn /u g e from i ,Irt
If (11(1 h/ i t s -in I’N’l lint’s I through 6 (sta m nd by s t a t ( n~ I and ch ’hluent from a I ~0.00U—g,i l sl / u\  sew .ugi _ ’

treat mcm i Ill/li nt wi t h secom rdary treat m ent - ‘l~he FCA I w / i s t e  s t r e a m  s’ o n t a i i n s  filter bac kw/u s h froii m
t hus ’ wa t e r  treat m ent 1)1/l ilt, surface si raimnage . ansI cooling water .

Tine Poe Br/mn c ln of Friar Branch drains tIne c etu t ru l  m nna g at utre 5 ur s ’ /u of V .-\ A I’ to t ine
soul Ii I irese branches com nverge with tine F( ‘Al and shisc il/mr ge in Friar Br/ mnc ln . a tri buut .ir~ of South

‘ iuick ,imuiauga (“ree k, Tire eastern t lnirsi of VAAP drains mnort ln t inroug in I harrison Bram nc in / Iflsl
iuirt h e i s t  through Wo il ’tever (‘ree k un to  Ilarrisorn Bay.
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I) l r ist ai h . i f  inn \ iu (.,)u/u h mt\  -

Mu im nit l l rung ol ,umnli ) tet n t levels of nitrogen ui ’ s i u ls’~ ( No ,unu l N( 
~ 

) ,  ‘ u i l f u u m u hu eo l,’ I ~s ( )  ) ,

“a ll iou. ,usiII uu nmst .  ain u i st ispemitle i p~m rt i c u ha t e s s5 is t r iutm a te si  h~ I( ’ I—tJ S at lou ‘oi_ i t ions iii I ‘ ) ( ( n i l
lii’ l u u t t inue d uint 1 the present ti nne, t 7

I lures ’ it t h e  tour ioe / i t i om ns /ur s’ -s h own urn t ug urs’ ~~~. I lie ‘ r igti na l s i ts ’s i i -  i i ~ u i t i ) u ~’d
\IS— i , I- — I ,  I’—2 . / mm nd 1 — 3 .  I- —i I Rod .u mnsl Guru (‘huh. W ac uunda Bay) is not s hown. 1 hue ds’ s m gu i i t i ii \1~
stgi ’i u f u s ’s unn uib u le s i t s ’ s /11111 I’ — smgn if ’ues tuxe i h  s i t s ’s. 1 — 3  It/ill heemi located u n  bu i hu I luuL ’  I I H ~ S O H !

N- ui _ ’ uuih er I Y 4  w hreu r it was uniovesl to it - s present location ( figure 6),

Fromnn I 066 t h rough I 074 , NO, N O - , and SO~, S I/ It/u l)rOs ’tire d f ’ronn c/ IL- lu u t  thi s ’ to ur
, im n nb ’ Iuc nl .umr rinonutori ng s t / i t  t o r n - s  were  averaged for I ‘h our f u m e  seg rilen Is , am i d t hi e - ss’ I u iou mc’ vs i _ i :  t u i_ - u i

t u b  s binip i le 24— Inour us er /ui en w hnic li in turn were used to com pute unnon tiil~ is i_ ’ r ; lei _ - n I Its s aiu ic
bH. .ik Ionsii (0 u i /u t /u  w/ ts u~es t to develop p : ur tu c u lat e s :uund s u i l h ’uir ic acid nust i nomn tIu h~ , s c r . ei_ -s ,
.ul tbu un ig hi 24—hour connposite slat/i were used uinu tu a h l ~ 

i 7 The t une u lnods asciI urn rmiuunit  ‘ I mi me  / m t i n h i i_ ’ uu t
air qu,i lu t v  can hue f ’oumn d elsewh e re . 1 8 l)ue to tine v :Um nle of ’ t hese i/ i t /u , thus uuno nt Iul ~ in s - i k e ” Ii
i_ ’ .uc ln II thus ’ four :m mbte unt :uir inro mnu torm u ng s t , u t t o tns wert. totale sh / unsl isi _ ’ r - . u~’ed to s he s s ’ lop /01 ose r,iII

t u Tu lul~ / lmbuenl .usc rage of t ine \ c/u s I 06() thnroug hn I 975 (figure 7 ) 1 5

‘1 lie mont lnlv ambient /ur ;uv er/ ug es oh ’ VAAI ’ urn f igure 7 s luoss a dci unI te  i u n n j n r  s - insu l t in

,unnbis ’ uu t a ir qlu/ i l i t \  s im ics ’ 196’) w l re mn t Ine pollution a i . i tem e nt  units were put ut1 t~ 5’ t f e i _ i .  IL
I uuvr roi n m e ntah Protectio rn Ageuhsv am bient air quality sta ndarsl s hn.ivi_ hi_en .it i I u unei _ h iii iu i l i s t  i _ / i n — n

)~ am nh teunt val ue1 were horder himie at this 0.05-ppm level duriung 1)74 hut t h e s e  fel l  ‘ i _ h a  t luc
.mnnib ient air qual i ty standards 7 at every st / u t ion inn 197 5 except during Apri l ans I M i~ a- lucre t i_ \(  )~

i b is  were 0.07 1 and 0.06 1 ppm. respectively, at tine ponsl 5 stat ion (1/11)11’ 10) ’ Ihns’ N( ,ilu es

i t s  e been less t ina n this a m nnbie mn t air standar ds for tIne momnt iis of Ja rruar~ aun s h 1-e bruar s I )  “u

l ine average / umbie nt / utr conce ntr / mti o ns for S02 at \‘ .-~AP /mr s’ wi_ li below thus ,

1) 014—ppm 24—i nour st/ Iinsla rsi (figure 7 , Monthl y averages ~or cas h s t /mt j ( i t i  for  ~1,urcli I 9 ”S  ~
I- i_’hru .i p I 9Th (table 10) shnow t i n / I t  t h is is mrot true or s’ac in stat j our - l’ht e SO’ va hu is ’s were /i l~ iu c fl ue
‘. ia nsl;ur sh of 0.014 ppm 7 during Apri l  / mnsl Decennber I 0 7 5  umi nd Ja m n u/ur \  and February 1 ~~~ at t he
‘it s ’ 2 ( 1 s t / u t t on .  ‘Fine as - i_ rage s lau ly - .ui nnh ient air quality repo rts from I( ’ I- ( S’ s h ow t h u /m t f ( i r  a to t /m i

I t  ~ ( il/i s uhur irng t inose 4 mo u ths , levels were above tins ’ SO~ am bient st / uind ,ui i f - s  ‘ct h thi s
Ii:m t i , uuno o g, i— } la mun i hton (‘ouunty Air Puullu ut ion Countrol il o iiush -

‘Fine is er/ igs ’ co ncenlt r/m t io ns t’or sus pensiesl pa rt iculats ’s am VA ~P t ’ig urs ’ —‘ ( l u / I s  s’ s huow mi
/1 i _ I  li l t uul SiOtls shcc rs ’:tse -s ince 1966 :unsl , l’romn n 1973 to tIne prese rnt . tine l bS i_ ’ ra ll /u se r / u n e s  I or i_’/ us ’ln

in lnt iu  I as i_ - been well below tine St ;mte of Tenmnessee ’s a mbiemnt / u mr qualm t \  level u i t  I SO p iii 
‘
~ I hu e

uuuom nt lnli u s i_’ r / uge s for s’/uchn s t /ut ul i r l  ( t / u ble 10) also show that tIne part ie tul /utcs hu / i Ss ’ bes’ iu m/u min t / i u t ie d
Wi l l  tu un s her t ime aml,ient standards , ansI only 4 slays ha vi’ been res’orsis- d sls mrin g tins ’ periosl of \ l . um 5 Ii
10 75 in I i_ ’ hmn, ur ~ 1976 wi t h ~ui / Iverage sligint l y / i b bos i _’ t f ns’ ISO pg/ inn 3 level,

‘T he local ;uir ( It t/ l i it v ‘ t / i  ndarsis are Is’s’ str iun geunt t h an Feder ul rs’qu iremncnl t s . us t in
p/ u rt isu I/ 1(e hs ’vel of ’ 75 pg/ inn 3 . During I i)7~~ /111(1 11)74 , t Ine overall t u ui b rent  or s l a t / u sIn ‘us ihi , u l  t i is’rs’
user c 6 ni no m nttn s in which t i me levi _ I of 75 pg/ t in- t was - u ]‘lne monthly , I\ s ’ m / u ~~es for e,Is’Ii
st~m tm ot i  sho w  tIn~rt in April 11)75 tire pond 5 s t a I n  in exu ,es’slesl f i t s ’  hoc/ui Is’ve l. .ins l thn: ut  slut log
1 22 Ih/ i \  s ot I 975 tine ambient concentrations s’xce e t .k’d t t ue 75 pg t i n  -

~ level se t  h~ tIt s’ ( li .i iuioo~ .u
I la ruil ton (‘o uunty Air Po ll utiomn (‘ o ntro l Board]
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Sum nc e 1972 , tIne acid mist data h ave continuously slnown levels less than 0.1)05 pg in 3
I )uue ot iner f / us ’tor co ntributes to the Inigin conce ntratiom ’m s of pollutants in ambient air ( I l uaIt t ~ - ..\m i
st lgnat tou n due to ti ne climate ansi topography of VAAP tends to restrict tIne dispersion of ti ne
sh i- sc hi / u rges from tIre faci lities . A more detailed discussion is given in tine climate and topograpin~
sect OOis i f  th u s report (section IJ,B, and C. and -section IIIC.) .

Figure 7 sh ows tIne t re nd for tine overall yearly averages for eac in l)ollutamnt nuo mn itoreu f
lot  t it e period of 196(4. t lnroughn 1 975 ,

‘line pollution / ibatement systems alone were not tIne only reason for tIne conti mn iuotu
ills rs ’ ,us s’ in ambient air quality since 1 968, There also iras been a massive cutback in pros luctmon am nd
the numniher of ’ TNT lines used since that time (figure 7), In 1968, tine plant was operating wit h a lull
10 I NI litres , i- itch year since , t lnere has been a continuous decrease in the number of lit res u-s i_-il
pu . ’ seu i I l~ . u i i th ’ a one hiun s ’ is in oper/Ition.

Tlnese graphs slnow t inat t inere Iras been a delmnite slecr c/ mse s it rce 1969 in eachn p/I r/mnn etcr
momn mto res l, Tinis is not to sa~ t inat the problems have been comp letely solved , since NO, and SO-
stil l reac h- u levels ~thove tine /m mhient air quality standarsl s , hut a conti ulumous improvement Inas been
ss’Ctl s uun c e I 969 itnsl this must he continued if t ire problem is to he completel y solved ,

Tlnere are plans t’or cont inu in g  t he mon it or ing of ~umhietnt air qua lit~ at (hi_ se f ’our
st , i t  io ins and also t’or expanding tIne program with tine insta llation of eiglnt new mohile trailer
inonstorirng units. Personnel of tlne US Army Corps of Engineers are presently in the process Ill

iurst ~mIIing t lnese unit-s around the inst/illation. The comprehensive plan is also sin unw n in figure 6,
Fine-sc trailers will he equipped to monitor a greater variety of air quality parameters to give a more
coninpre ireunsive view of amb ient air quality , These units will also lie eqtuipped with an al/trill s~ stet ii
w hic h will he tiesl j uno a centra Il~ located pane l at VAAP.

i- . Installation Water Quality,

Tine Iiquisl wastes gem rerat ed by VAA P flow north tinrough ponsl 3 (/ m f ’ter wIn ch t inere us
.i pH ,us l justment I / iund their into pond 5 for sedimentation before being disehnargesi to Waeonth m Ba~ -

phi is monitores l continuously below pond S where it c~mi he further ad iustes l if neesled.

Since tine inceptiomn of the E PA permit program in May 1974 , f’ollowed Ii~ mors ’
str iu ngem nt st/ l ins l/ lrsls as of I July 1977 (table I I ) .  VAA P iras been ms stm ing month ly reports in t i _ ru ins  ol
milligrams per liter (ppm) and pounds per pollutant proslucesl per d/u y h/Nell omn tire average nnro inth il~
f low rats’ s, At tire present time, it woulsl not he advantageous to aver / mge / ih h of these reports to
deter nnnir ne overa ll average flow or pounds pollutant per d/ iy because Ilow rates h/lye his’s’ui
progrs’ss ivel~ reduced as the result of production cutbacks , equipment moder mnizatio mn . ans i oilier
factors . During 1 974, effluent tiows were as high as 10 Mgal/d . hut later rates gradually diminishesl
t o )  5 Mgah/d, the present leve l. The NPDES permit 2° does not provide limitations on TNT or / urr ~
specifi c condensate wastewater components , These are measured by a coloresi complex /15 total
nitrohody. Recent slat~m from US Army Medical Research and I)evelopment Command, Ft. I)etriek.
indicate t h a t  this wast ewater inc ludes 32 different compounds.

The wastewat e rs that flow in a southerl y direction on VAA P flow througin a series of ’
m olding ponds into a tributary of Friar Branch and ultimately into Nickajack Lake. The feeder
strea m nns that produce tin s southern slis c iuarge originate primarily on the land leased by FCAI. Oth er
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Table II. Discharge Limitations for Volunteer Army Ammunition Plant Under
Its NPDES Permit , 1 July 1977—30 April 1979

Parameter Daily average Daily maximum

mg;l lb/day mg/ I lb/day

!sunluiuoulia (as N) 0,1 0.5

BOD~ — 66 :~ 10

COt) — — , 20

Tu,ial ehuuonniunn — 
- 

0.33 0.05

(‘opper I — 0,13 - 0,02 -

Dissolved so lids - 750 1,000 16 ,700

lu ill ‘ 
— — 0,3 - 5.0

— 0,33 0,05 0.83

Mauuganese — — 0.05 0.83

~1ere ur ~ 0.002 0.013 - 0,005

Ni t ra te  and nitrite - — — 10 170

Ouh and grease 10 
- 

— . 15 , 250

Ptnc unoh — 0,007 0,01 0,017

Phosphate — — I 0.1 1.7

Seutleable solids — — ~- 
0.5

Sulfate — — 250 4,200

Suspended solids 30 — 60 1 ,000

TNT and nitrobodies 0.3 — 0.5 8,3

t c m m n p e n a t u r e ( ( )  — — 32,2 °C

NOTI- .S The phi shall not be less than 6.5 standard units nor greate m than 8.5 standard units and shall be
nnu nui ,ired continuously.
There shall be no discharge ui t f loating solids or visible foam in other than trace amounts.
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nnrrnor subl t rses t i t  flow to ) t InN Ire/ urn munclusle infiltration f rom j ul~mc i ye sect u) u ns oh tIne VA1\ P ss ’ w/i iii’
c~ilIec tuon n s~ steuni ari d surf/ Ice slrairnage f rom the admi nistralio un amn d -s inop ~m r s ’ /i s Sines’ t l neoret i i _ /ui l ~
no ir ’udustria l wa ste us discharged froni VAAP to I-ri/mr Branch , tIn s s t ream will not he sl iscu sss ’ sh in
t h us ss’ctioil . Water quality in Friar Bramncin is discussed in section II I’ -

I - Monitoring Progr/i m.

Momiitoring of tine efh’iuemn t f’rom pond 5 and at several other locations iul W aco rnsl/ i B/ i\
ss ,us startesi in 1 966 by VAAP het ’ore t here were any EPA requirements for t ine ef ’f lueunt. D~mi lv,
24- h our compos ite samples were procuresi for most parameters measured iii pon d S effluent ,
Sanrp luung for phi was omi a comitinuous basis, Grab samples in Waconda Bay were taken weekly.

Duriung t hne ~umne period of time , wee kly grab samples of raw water (intake w / mter )  W i_-ri_ -
a lso t.mke un to mn/ uintaiur a recor d of tine raw water quality, This was important because tine raw W/ l ter
i un t. ke us oun ly few miles downstream from pomrd 5 effluent.

u n  September 1974 , WAPORA. Inc,, initiatesi /1 w/ mter monitoring program at VAA I’ . 2 i
Ihree sampling sl/ut ioflS were -set up in W aconda Bay ( two of win ch will be discussesi later in t h is
sect mom ) .\h h of the gr/ih sample parameters . except for siissolved oxygen (DO). pH , conduct us’ utv ,
-i u ns l W/ mt c r ts ’mnnper ature . were anal yzed tim /1 Iahor/ ttory . These were contut ruous l recors lesI u n  tIne
I ielil

~~ater /tnd Air Research , lure. , (W AR ) initiated an as luat ic surs-ey in Waconda Bay
sh in ing tine periosis of 9—1 3 Junne ansi II — IS August 1975, 22 Six water quality monitoring statio n s
w ere set up in Waco unda Bay, Three of th ese sites will be discusses i and compared to ot iner re ss ult s
la t s ’r, T ine a ml / uiysi -s W itS perform ed on grab samples /und DO , temperature. p11. aunsi eou’tductivity wers ’
sou’itimiuous lv rccors les l u n  tine fie ld. Unfortunatel y. ICI-US W~ S on strike and TNT W/i  not heiung
prosisuces t storing tine survey period.

1CI-US at VAAP is curre inthy expanding the water quality monitoring progr;unn , .S Ifs’s
.imc hs’umig prepare d b~ tIne (‘orps of 1.ungineers under M(’A Project Number TO 1000, FY 73.

The data 2 3 presentesl in this report are from selected sites in each ol tire three
rn nom ’ mi toriu ’ug programs , since t ine total amount of data from all tIne stations are far too vo l ur niunot us to

;rnc lude. Tine stations selected for t lnis report give a representative summary of tire s t l u /ml i t ~ of the
sIisc hi~mrgs ’ water fro m VAAP and its effect on Waconda Bay as it flows inrto tine Teununessee Ruver.  Tine
loi_ .u t iof n of ’ s’ach is shown in figure 8. with data having been collected at stat ions I t inroughu 3 h~
1( 1-US, Inc., Wat e r and Air Research , Inc., and WAPORA . Inc . Station 4 (upstream l’enulesss’ i_ ’
Ruver ~ was sampled by WAR . Inc.. ansi A (pond 5 siiscinarge). ansi B (raw water im rt / uke )  were
s .u muip led by ICI—US, I inc -

2 . Trends in Water Quality.

‘[rends in water q uality since tine inception oh ’ the monitoring program by VAAP iii
I O(u( / 0 5 ’ slnowmi by year ly averages computed for each parameter monitored. Figure 9 summari,es

t h e  ye/mrly average s for five of the monitoring stations. 1 ~ These data are not to he imnte rpreted / 15 tine
~‘X/l C t concentration of pollutants at e~mc In stat ion , hut are to he used only to compar e the stat iot ns
wit h e tch otiner bee/ muse they are yearly means,
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l ine ~ea r hy sumnm/t r~ clearl y shnows thna f there u- s hu t t l e  s Iul I’cm ’ eu nee be tween time qu/ ihi t~ of
t i t us wa te r  u n  pomnsl S and tine qua Imt~ o h tine slischnarge w/ uter  / iS it enters Wac oi nsh a Bay - ‘line gr/u pin is -al
, um n , uh y su s also slnows tine bight s lilution factor of the w ater inn Waco uisla Bay as it flow -s toward t l ue
‘1 eiu iies see River. Tine inarhor entra m ncc ansI tine main  chna nnel of tine Ten inessec River are aI’h’ee tes l

s ’U~ l itt le h3~ t ime discinarge from VAAP. The intake of raw w ater tin line Plant is locate sl 2 uni ls ’s
LII wi n- s trea m from ti ne shisc lnarge l)omnt at pond 5. Monitoring of tine qual i f y  of tine i i i  t / t ke w a t e r  ia-s
con utinnued since I %5 . and tine quality Inas rs-mained relativel y consta mi t , u ~ Figure 5) dcan l~ s hnows
t hat tIne s lu/ Ii i t\ of tine water inn tine main channel /u und t lnat of tine raw water inntake varie s l i t t le , /uul s h
t hn;ul tine s l u /m l i ty  of ’ water at tine harbor euntra m nce is slightly af fected b~ t ine d isc lu/u rge water .

‘[m ere Inas been a significant improvement in tine qual it~ of Waconda Bay samples s uun ce
tine I O(3 () to 10)70 era. L)uriuig t inis period, it wa s not unusual to see tine entire hay e x i n ih i tm ing  a p u nk
to rs’sI color. Tinis was at t r ibute d to tine high TNT content of ’ ti ne pomnd 5 ef f luent - l)uninsu t h is
iuenios l. -scv er ,if t ’isbi kills had been experienced as the result of ’ imna dequ/ it L - pH control.

\t  tine present time in Waconda Bay. water color is norm/ui , ansi I’isln hnave u nn ( IVL ’s h hack
unto t h e  h/u ,~ ~ However, pond 5 is st i l l  shischarging a Inigin level of ’ po llutants , as will be sh iscu ss esh

l.ite r inn tinus sectiOn.

t mnpiihlis ined data f ’rouin surveys counducted in l)eee mni her 1 ~t ’
~~ ansi Febnuarv I 9~ 6 show

t lnat t ime effl iu e unt from V ,-\AP can he d istingu ished along ths’ s~est hank of ~ acunsha Ba~
- . Th is ss a ter

mn n ,u ss ss ;is tracked by its hnigh conductuvity u n  1)ecemnher. In February , \- AAP was prepariung to clos e
,iums f the slm - ss’lnargs’ SV /uS unusua flv concentrated . .~luin itio ns com pounds ssen’ gene r/ulI\’ press ’ml t
t hm ro o ugli o s ut tine h a .  Frouni tine preliminary results of ’ hiounnass in perip inytom’u , t inere was a sig inif ic/ t int
hiost unnu latio mn of tine periphvton growth on microscope slides down ha~ of tine cahie crossing.

‘~s Iditio mnal information will he available in tine final report of that survey,

3. l)iscussion of Monitorinng Dat/ I.

T u e  wastewaters saniplesi at s ta t ion A are cinar acteri zed ~ts a warm , poorly hut I’eres h.
h ing hml ~ cot ns luct is e ef lluemnt. preslomiu ’u a mn t ly sulfate am ns l calcium ions , containing huighu couice in tr , it  mo m s
of ~his t 1’. sd ~i i lns h s . (‘omnparisoin of tine permitted shiselnargs’ s witi n tins ’ plant res t o r o ls i ~ f ’on h i s ’ peri(nsl
0, tohc u 1 974 ( whenu the permit came into effect )  to December 1 ~i~4 shnowesi t h nat a in uunnher oh
pa r/ u nineters exceeded the -set limits. Dunng 1972. an I- PA st t t s l~ summarize sh iii STORI’.T also
es ;un i n iunesl tins ’ c hm aracter is t ic s of  VAAP wastes disc inargesh f ’rounn pons h 5 . Tine p~ur a u 1ne ts ’r-s ex e ces lim ig
\Pl)I S sp ccih ’ic/ut i o ns d uring tine two periods /urs ’ listes l h e low ,

Nl’I)I- .S u nnoun ut oning ( I  ~)74 I E P A  study ( 19 7 2 )

Ammonia BOD
BOl) A m monia
(1)1) Suspenslesl so lusl s
Nitrate Pinosphate
Nitrits ’ Iron
(‘hromiumin Cinromium
Copper Copper
Mangam’mese Lead

Manganese

I)



I 1 011 ; u mg 1 1 0 Th ansI  at t i e  hegiunnuing of 1976 . NPDLS monitoring data sinowesi an i!usrcase on t I uL’
unlum l’-ct 3 1 p.o raun e ls ’r in nouncomp liaunce wit in tine NPDES s pec i f ic a t ions.  Table 12 shiüss~ t h ne
pa r/uunnet s ’r uun nio ncounn pl iancs ’ shs iriu ng tins ’ period of Marcin I 975 to F ebruary 19Th m m d  i l - s o th i s
i’tuuinber l o t  fu m es p s i  m n n o unt hn thus ’ -sp es’ m f i c / i t i ° f l - s  were ex e e e s hes { , t ~ Tine dec inne in 1’~I 1tlur;I mi ts shut V .1 :

~1u riu noz t ins ’ per iosl of .1 Inns’ l )7~~ to September 1975 was slue to a labor s hns put o ’ at w hn uc i n I tuin: th is ’
pla nt sc / i s  ulot on ~3era t mi ng .  l ine NP l ) I- 5 mont lnly .iser age data of pond 5 f ür 1974 , I 975 , mi nd or
i.imiui. i rv .innsl I- chri ;a rv l 9 T (n  are s inow un iii append ix A . The dat mu from pond 5 during .J,inuar~ and
I’ ehrt .t rv Y ” o (in i t ’ ps ’n di \ -\ ) sh iow t hnos e co ne entr / i t io m ’us w hic h were in un o ncom p lu mumu c e wi t in

\ Ph ) l - S per mit st / u um s l/ urs ls lor V A A P  discinarges. Tine slat /n from stat ion I ( f ’igure  9 . as t he d is c lnar ec
s’ n t e m s  \~ / iL l t I l o l , t  Bay . s l l r cc t l \ -  correlate s with that f’rom Pond S except that data in t i ne \~ A POR-\
re lY s~ I S  s’ ls ~ t o u usmder , ib i ~ le ss thu mi n tine N PDES Sla t / i  ansI those in the ~V ..\R report .-\ summ nl r\
t o t t h e s e  ie l 310 r t s iS s i i o ) V .  Ii in appefldis B. ‘Flue slata slnow that tine s his c lumi rgc t r oum n \ ‘  \ -\l ’  l i / I s  . 0

ii’IUl tc ,i~~t eff ect on tine ss . i te r ~u/i lu t y  mi t  tine harbor entrance station. The s iiscln ar ne - luowever , i ia~
cr~ l i t t le e f f e c t  at - s uat  ion 3 w h e re  it eunters Harrison Bay and no effect on tine main c lia mnn e l o i l  thi c
I s’ I n u Is ’ S’,s’e Ris er. I \‘. i probleunis with thnes sY data shuoulsi be lnig hlug hnted Ine re , 1- o r - s t - \- A -\ l~ W j ’Y no ol

.u~ 1 - s  ~‘ h\ proshuc iun e I \‘I slt uring tIne surve y h~ ~VA R. Inc - - and -second - no samples V. crc tmo Lu of ’ t his ’
‘lOt  t o r n  um nae r o ’Iin\ s’ r t s ’ I~m i t s ’ eounnmuui i t\  which would he more likely to represent  impa L — f rounn
rrs S i l l s ~ro o t huis ’ tuoun per ios ls

I N F V. as f ’oi.im nd / i t  s t a t i o n s  iun Waconda Bay by ~V ,A R. t un e .. / 05 huas l been l’o um nsf b~
\\ -\ I’( O R \ line.. ihunng a ps’riosl ol a c t ive  production thn e re f ’ore , we conc lude that curr~’n t s tushuc s
a u e unsuf t is cut  /u us l tine ~‘\ t en t  of ’ I’NT invasion and ci t e s t s  in \\ aconda Bay shnou ld be ins ~‘s ui ga t s ’d
5’. i i i  cO ’ l m m npa u ’ u s o I l  1) 1 per ip i nyto un a unsh macro j m nve rt ebrate -surs e s  dsurm ung a period of ’ ac t ive  pros huction -

Moder mn iza t ion proje s t s  are currently underway 1 0 1  al les i .u t s ’ t l iese llrohls’ms amA / ic luevc
sonnn l3 h i unc s ’ I ~h is ~ us~cs h in a later s ec t ion ) .  These moduf ’ications were piannesi to he in c i t  ect  mu I
\~ ieu ’t a ll mool eruni ia i  ion tm uc i l i  t i c - s  / ire operating at peak eff ’ici eu ns ’~ . tine amount ol w/ iter  diso :ha rc~’c
f ’rom ‘ 1 l I l t !  5 will he less t l ua m n 5 \ lc, t l  d

l-~ N . u u m , l  l ” - o o s i u - .cs

I. l’ iou’ ;i

l ine I )e p/ i r t me m nt t o t  Biolog~ of tI ne Un i - sc r s i  tv of I eun i 1e ’~ss ’e at ( hnat tanoo ua li.is
ps - u o l rms ’sh ,i - a u  u a l studs i t  t ine f lo ra of ’ \ ‘ -\ ,-\ I~ i’ Inis shocums ’un t wouls h ref les - t unnuc hi sit t ime for/i t o t

rs~ t o  s tudme s cons lucts ’ ,l h~ I \ A reflect , to a liunnitesi siegr .e. tine co m l ios utu o un of ti ne
i O ~ / i  s i  the ure a-s ~urro unsiung \ ‘ -\ -\ l’ An e unvir om nin n e un tal  um p/tct  st/mte un leun t l’o rep/ Ires h bo T\ ’ ;\ o r t h u~’

, o o \  ihi unuclear plants I ansI 2 is  tine most complete l ist ;i ;iilahi~’ for f ’i.u t ure work at \ ‘  -\ Al °
I lie hr , o tnc r i Floosh Relief Plain contains a l i n nute t ,h unumher of plaint sl°s ’s’nes for t ine /tre 1i . 2
Si s,t y-u nitne ‘op c c ies ot t r ees , shrubs , iund iunes .ire dent r  I is ’ s ! as iu islig eun ous to tine area ,

Inn a t oni pm l o t  ton of st  t ishies of ’ t ine f lor/ i t o t  vmu riosns gorges of t lne souit huer n ( ‘urn herla und
l’ luu - ,- - i ;; ansI - , t s t ~ in hinIil/ insl r u unn . Dr. (‘a pleunor. ( t s ’5)~~~i/i  I L - f t - t i e r s  ( oni hege . ( , o l l - e c l ’ l b o r o .  ( c o t - _ nj
st ; i~Imcsl tine f om , i  o f  the I i l l  ( reek l ’ mi h l s S t a te  Pmurk . Ien nes- s ee . 2 °”  Th is’ park i-s mipprl.’ lx in u - ia t e h\-~ S un ities I rounn V ,\ \ l I  - ansi tine s imun i l , i r i t  y between th ns ’ f lora ideuntif ’ied for this ’ p/ ir k aund tIne f ’hnrmt
uds ’ m ut i f  ms ’d hi~ I \‘ -\ inn mi k~’s i s ’ p u lth hi i l t t\ l l u i tc hig h th;i t \ ‘AAI’ limos .i s mm i u i lmt r tior mu. I It ’ s’ s listes i i i
m li ~- I I I i s ’ s t  \ 1, i mnm ugement I’l o n h i m  \‘ .-\ -\l° ‘~ mtrs ’ sinni lar to thn oo- ,s’ t ’otuum d in thus - s s ’o r k for thus ’ B r mi i i os ’rsl

l o l l  R ind mo und ( .ipls’ I u o o r s  —.t u i o l \  - . I lt lu l lugh \‘ - \AP has listed h’~ % s ’i ‘~ps ’eis ’S .

* I) m I’ - i ’ l s ’ t tn , l’m o o t s ’ s soo l  ( If I~t 1 l l o I i 1~ i itu v ers i m~ o i l  I o_ ’ i t u r s’ssI,’s’ ( i i , I I u m o r n o o o o o ’ ,I - PcmsIl nnaI s - o l i m i I I r u i l l i t - , t m n t l i i .
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\\ lute t m i ~~i e /11’s’ 010 0 shs ’ f i u n i t i ve  stu dies of ’ tine flor mu lii VAA P , t here mire , ho o w s ’s I i ,

m i u m u P o c  ‘ 01 t.i \ t o l n o m n m e  Ls ’v s  t o o  various types of plant imfe of eastern Tem iu ne-sss ’ s’ t inat should bs’
cou us u I t s ’~ i iii . i r iy  f u t u r e  st u udie s . Shmun ks mound Slnarp. University of Tenne ssee . Knoxville . i’e u n u i o ’ss o_ n ’
us t e i n t u f  re0 l  t lu e tre es of ’ e : ister m n 1’enun esss ’~’ 2 

~ Shaver amid Sharp. Uni-ss’ rs it~ of Nt rt iu ( ar t t l i nmt  - ann ( I

~ u) u\ ~‘ rs i t \  of I eu nu lc s ss ’s’ , m s’s p co , t r v ~’l~ . l i s ted  t lis’ ferri s ansI hr\ opiu o~ te s of ’ ‘ I e nine- ssce. — 0) 3 1  Sk i o t s .
~ i,o

Lo tm n p i lesi a 5 , t t , t l o o c  oil tine lichens of Te m n m ne ssee 3 2  Phillips puhl ishues l a list i t t  t o o l  i t  tse ansI I rut is o~~ ::

liche ns s )t Tenun e s -s s’e ,~ ~ m d  l)e~ islenti lied two new licheins from the sout luern .-\ ~ra li~ hi i : in
I ,sn 1.Ii is .

flue (‘h/ut t ,inoon.i - T e nu nes s e e  
- Rossvihle , Georgia lunte rstate Air Quali t o  St u- I ’ ,

counduct es l  pr1’h i mu mn~ir~ s t  n A m es on the e f f e c t - s  of air pollutants Ofl plants in tin e S i t  i n u t \ ’  of \ .‘\ \P in
1 - °°  •iuhb I ° i (~~5 I Inc ‘,t a dies c o n s is ted  of visual and analytical met inods t o t  o ls ’t s ’s ’t in g oi~muuu mic ~’ io

y e t . t t i -  o u n r e s u l t  r u e  l’rcounn a trh ’ Iorune po llutants . ‘Fine studies s lisciosed the mlecs ’ss i t \  t o  o r ,u sh shi Ii- n.m
st us liCs c ’ t  t i m e  ~‘ f t C s t s  of u n i t r ’ - o m ~cu n ohtr ’ .us ie. ozone. PAM. sulI’ur d ioxid e . and hi ’ - o t r tgs ’Im t l s s o o r J lc o l u i
sel ec t  c~I vs ’es ’ t a t i s o n - es recr.ul l~ pI~o nt - s  if com mercial value in the are :I - including tobacco t r~~n -  bean,
‘c t  .ini,, - hegonia . .‘s’r .omnium, an d torflm1 t t ) .~ ~ an d timber crops.

Fiuree b’l~’~ me - s to t  pla nts unndige unous to tIne area an’isl t ’oossib I~ preseun t on \ \ - \h~ ,ire
co o iu si o l , ’ res l ire. eun dar u y s ’ rs ’si - o r  th i re a t e nesh Skunk cabbage , Sm- m~i/o’o o/ / 7 1/ (0  j o b - / i / H o  ( 1155115 ’ ,

v / me inq roo  - f - i/ nit mmnd wh i t e  Imm d~ 
‘ s slipper . (‘n ’pripediui-n ou i l i l t ’ - - ‘~ I-u rt hne r st ush is ’s 1 5’ un 5 ’ S- lCd

to  s’o n h ir m  their ‘ t i t u s  i t  V - \ - \h ° ‘oO t h t m i t  l’u itsmr e act i v i t ie s at VAAI° will ruth s’t i p.t rd ,s’ their h ra h i t , i t s

2. I h U l l -

I lie mi u tur e  of \ ‘ -\ -\P’ ’~ m u u i s s t o o m i  l im o s h3er rn it~ed vs’rv li lt ls’ s’ s o o log ic.ol ss o ork l loss _ ’ S s ’I - l b o .,’
i l ist .I II/ ituun limos eo o ~tper,i i~’ l  w ith  the Sta te  in ses er / I l  s t o ckmiu g  pro inranu ns . .i-s described in th i s ’
I s i t !  I , o t  ( l o i n  I m shn and \~ il s I l uf e \1i11m1gL ’nnent Plmu un , Thu s ’ blacktail sleer I mule sheer I popuhat m m  s’ \ ist in ng
i i  V \ \ 1 1  -s t he re uit of Ofle suciu sl t e k iuu g program. Th ese oles’r were broug ht to t his’ tnsb.SII ,I t uou n

f r o m  I )regon to 1°  o mind I 0 ) ( ~~7 ‘1 he hersl has gro own to tIne ex t e nt  that how’hu int iuue i’~ m e s s ’s - s i  r\ It  or
- u  ‘ps ’r i m ua u u a c e i n le r t - Th is ’ onl~ w h nm ts ’ ta i h  sheer f’ound on tIne instal lation are those t i n m i t ess~ip5 ’~I

I rmuppimlg 
~~~ 

o r  t o o  t ine b lacktai l  deer s tock in g project. (‘rosshreesling mipparem n t l~ occurs between
‘opet ’ies . l Run t imu sr  small gailus’ a ui im unmi hs V, /i -s mu source of res’rs’m i t ioun before t h ese P m ,  ils ’ o.r e scs’r,’
s’s~ mm d c l  in 1 U~~ I at t ine o order  o f t l is’ \ ‘AAP Commander. T huers ’ is m o  evishen~’e t r a t  I im nni tes l public

miss ess I s _ os  suo.rnu t c ; unt l~’ c lmm inges l time quaht~ of tine instal latio un ’s biot mu .

I l i s ’ rs ’ mire m u  es t ens i s c  l ists tot animal spec ieS on thi s ’ i nst m ihl m mt i oi n. l h ie  only l is ts , usm i i lahie
are u ns’ludesl in the Fish mind Wt I ~lIi Is ~d m iin mig s ’nns’uit Plan, ansi t iness’ more incoinnplete muns l cco ru t. i iun ounl~
ornnn’noun names. lint or ulimi t ion on thus ’ su irnouuishinng f ’auna l resources can he f ’ouun d e lsewh ue re . 3 ~ “~ ~

l i- -I of 27 “~~ .‘ s is’s of ’ unanirna i-s Ii ounsh in tine Curtnberlansl Mosintm mins up to o 2 f f0 —fe e l  ~‘ hcs , i t t oimn i s

, t mi i l,ihls’ ~ - \ i mo t h ie r sours ’e is the tm b ss ’ rv mutio ius of ’ mammals iii Jo in m us o m n aunsi Carter s’otun h ,cs .
I ermin es -ee 3 ’ °  w t imc ln iunc lusles spem ~ics from 3 ,000 to 4 .000 fee t  u n  elevation . ‘ \ l - s mt available mire the

hnm umns lh ook auns l f ie ld  guisle f ’tor ui iaunn unnahs t o f  No rt lu A nneric mu 4t l  mm u ns l l asts - run t 1 mu i te d St a t e - s .4 i Tine I ~~
7

prelimn nl1ur\ list t o t  h irst s ( of I eniucs ss ’e liv AIsop 4 2 is mill update t f  (;anier ’s prs’v iou’d~ ptihlisinesl
t’rs- I n uinm m m ,ir~ hi - st  .‘~ ~ hut it shoes not umu s - hude o histr i h tmtio m ns or rd /o ti s - - s ahundmu mnces in the iu muuns ’s I ia ts ’
v u m m u i  I of tIme i mn sta i l a t i o u n,  m embers of an ormnithno logiea l sos’ ietv in mm ve heeui act i ’. e in l’is’Isl
j denntm i /i t mo r n  ,~ ‘Flue most r e l ev tuu t  l i - st tof  repti les (con tai uns 2(~ species ~ 4 ‘ is iu nchus hed un tine s t  usIv
I m ini sout l ier un ‘I s’ mm m n e ss s ’e ami d northern Georgia. A li- st iunc lus iing 38 species t o t  rept i le s munns l

* t)l0 o oke~ K., and l)ti hkc . L. ~Iay l°)7 (o . Rmoy Lane , Ooltewa im , Teuunessee 37 31 ~ Pers lonnal commun icatio mu.

4 0
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.u n m n p hn uh i i . o m i s w i - s  eom nnp ile h un ,os ’ol c ua tuon l ~ it Ii m u sm u o h \  lo t  V . , t t s ’I I i h i , u i u t ~ t in  th i s ’  ( I lo ~’~ R i so ’i m m m d n i - s
i th ~iit , m i it ’ s 0)1 t im e I ,uste rn Ilugiml mm u n d au n ol tine (‘ s u mu ml- o ’ rh mn n nd l i .utemiu nu n I cinun ess s ’e ~ .‘\ list I) i  . I 1 1 ( i . u I I L

i i u s e r t s ’ l i r , i ts ’s W .1s s’ onm np i is’d I~ this ’ I \ ..\ f o r am e i n s i r com i mmus ’ nnt ii sUR h\ inn t his - Sout in (‘ l int k ummu , u t i i - i. m
is ’s ’k about S miles so ut imw s ’s t of flit ’ mm nstm ihlimiuo n 40 Ma s r o o u u i s t ’ i t s ’ i o r / o i s ’s S~o ’rs’ a lso 5’OIls’~’ t o  ii

%% ,IS  o r u ~ h ,I  l3mi~ unto which V .- \A J ’  sir mnmn s i fs  W i s t s ’ ’,, 4 ~‘ u n  liii’. st uof ~ - .22 solls ’s tn oIns ws’rs’ um n, i oI~’ t r m n m n
unat m mr , i I  amid a r tm f us ’ Im il s u i h is tr , i t e s slunng June to Ss’b ’hemher 1975. Of tins ’ S4 t , is , m m e m l i i m i i s u , m t - &I .
ohm I ’o t s ’ u.mil  l.mrs .i~’ ( e s b ’o s.t ia hlv ti nur o un t o i nnis lm me ) ansI t i h u tucu m h  wornnn s (sl udi_’e wt or um ns )  S~s’rs’ t i is ’ d o nn l mm a iut
o.i ntoup s. Bot ln of t lnese groups ~ire summ lmi r in tlneir responses t o  env uro nnrns’nt,d s’onns iitions . inn & h secun t o

be i uu ~I ut Iers ’nnt to ‘,mru .ition s mm p11 . ox~ ge m co ncentrm u t mon -s . ,Inu d t u u rh m &I u t~ - I hie~ will t o o ls ’ rm u t e SI lOis ’

~~~~~~ em nr ms ’ In un ’nent lout the~ prefer moderate to high m i utr ienut s o  o unc cm ntrat  mouns This st uds uum d i~ .ite d
fbu m ul I N 1 prosluet ioun wastes reduce d s’ommuni N I1 iSs ’ rsm t~ is m m nto l s ’ r m um n t s lot ’s - i c - s  were el i mi uu , m t s ’s i ( lul l
I s ’h ’o I/ i t ’s’o , ‘\ ‘ mm fs ’w of tine more to le rm mnt species . Water and Air Resemure in , line ,, noted thnmu t co mm nn u n umol t \

r e c o  0~ cr~ /i: ns l imnereased species diversit y occurresi nnore rap msil ~ oun .o mt  ml m eta l  r.o m I t s r  I i nm um u m a t  u r , mh
iil~st r . t t e s  \ cOI nn I) reh neunSiVe hihIiogrmupin~ of ~hne zoological st uth is ’ s inn I enniessee and tine I enuus ’ sss ’v

Ri’. ci  V m mil ev region. wit ln a onns’ —se m ute ncs ’ s iescn~ot ion (of e,is in s tu d~ , i s  ,is amIable . “ “
3. llmihitats ,

Tine c linnax vegetationn w hnic in nornn/iih\ occur s tin t i nus ,ire.i is t Ime ( ) m ik -1 lucknr~ - Pi ne
t o re - s t .  l I i is t~ pic,il forest is clnaras’ter uied b~ I mick t o r ~ , s hort Isa I p mmi e . IohioiI~ pine. w hite l o o k ,  miund
p l o - s t  o n _ i k ,  w inich i are medium tal l t o  ta il broadleaf deciduous /uuu s h neesil s ’ l eat cs e rgr eei i  tr ces

I I wcs s r .  , mt V -tAP. -s t . insl - s of piuns ’ trees bm. u s s’ been p i m umn t e s l ansI tIne entire I mors ’stes l ,i is ’ ,i ot i ms

mns l , ih Jm , f j o j )  is managed l’or maximum tunnher proslus’t ion - I’ ugure 10 m us h is ,its ’ s tIne f o restes l are/ o s ‘l ine
tree species w inicl i may be I’ouund on tine umns tm ul l m m t io nn . i rs ’ incl u sied urn u p pe m ns h is (‘ . ri~~ t ou n h~ I i s ’l i ls
occur V. luc re mureas are nnm mnnages l for fire to rt ’s s’ n tm on , l’ini-s mu n/m n i/ igc i ; ne un I hnm ml t s sues s’ssmon ‘1 su n

Im eu I o a ~, s ’ o o Us or mi gr/ issv s t age  ansi p reveu nts  i u nv as io n by woods ‘s-ge ta t  m ( O ri -

As luatic h abitat. , iuic lude mnumerous smmmll i n te mm nnitten n t i,trem mms w inne hn dr~ up u n  s s i un n m nns ’r
mu n m t m n t l n s  or ~or s ’ sustm u ines l  by smn o I imn g or industrial w as t s’wm ut e r.  .‘\ Ist 0 mm n ctu is l e s h mire mi l l if ’is’i.i l sprmm ng—f es h
pomus hs . so unne of ’ whnic In are stockes l with bluegi ll, Imu rgemout in b.o-ss . / m u loI c mut f  ms I u - ‘I’Ine l,ust t o t  t ine a qo mmit i c
h,i iii t .u t s  m i t t ’ tine oxidat iom n mm nsl -~e t t i rig pomnuls usesl for wm uste t remit h i s ’ in t ,o m d tins ’ reservoirs u-scs i t or

~ . m f e r  s torage.

‘FIne insta llation is m o m consi ,is ’rs ’sI to I mmi s s ’ , m m n ~ u n n u q u m s’ l n , uh o u tm u ts and , dims’ to h i s ’ t im u nh er

1 , 0 i S  s’ t  i ins ’ . t inere mire no ~irem is inn m mdv mm u n c s ’s I s t a g s ’s of si lt s’ s’ss im m u -

4 . ( ieo logm cm il Reso urce -

‘l ine s- m Imic le u n mn esss ’e River V ,iIhe~ is underlai mu bo~ ( ‘ I n m i t t , mmutom m g, m I m innestonne t o r rn n nmmtt ou i  o t t

I u s ’ ( ) rdo ov ic u , mmu period. Tine K m x  group. dolomIte .i nsi I nmi ns ’st om nes . .u re /1 huu in slant loin V A t  1° . ‘Fins’s’.’
r loc ks  i re 2.500- to 3.000—feet thick arnd contai mn numerous su nk  m o les ansi cmivernu s Sinks t h nmmt .o re
loll nba hoh ~ mussoc u~ t s’ s1 wit in tin is group inave occuirres l m mu t it ~ s’ ,ist .is ’id area mmmiii simn s ier onne sosla .u’ ,hu
~ t o o u i t’s’ t,o nnk in the m e w  . 0 .  id area .  Unt’ortun mntc ly , the Ooits’wmu tu mmm d I mu - st  (‘ Iuatt~mn’ioogsu (

~uas lrm mnl g Ies
os hi-_ i n  hs ’ tm m il tins ’ t ’muc il m t y  h ave not becnn completed h~ tine I e m n mnessee Stmmte ( ;s’ohog ts ’ mi l  Stirs s”~ -

t iue rs ’f °r’.’ , u n  formation on I mm u l I reg io uns is miot mu v aila his’ ,

1 he ridge mind s ilky region was tormes l I’r oom nn limesto mne , s inale. su ns ! sm u un sl sto m ne r.ongimng in

C L I  l i Io i i I t  mmg e t r oni (‘ambri an to (‘ .mr bonn ifero us . Because mnno st of t ine upper rock Iornnnm utionns t o t  tine
‘ unnnher i mm nd Plateau are m ore soluble thnan ’m t in t  055 ’ unns le r lv unig , t Iie~ weather more rapishlv - .-t -s a result.

t i m e  v u h l s ’~ is lower t l na m n adjoining mmrem m s . l ine uhmf ’t ’eren nt -sol ut monn r a t s ’ s of time - se rocks humus e c / m u sed
n m nts ’unse I oid imng annul l’au it m nng. 4 H
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M u h  of Hamilton Counf~ eontai uns black (‘limit tm m n no og/u s hm m u h e w h ic h is m mh s o o f o uum nd un
po o rt isom ns o f Aimmh mmnn mm . Virginia . Kentuc ky, Indiana . and Olnio, Inn I 944 , t lni - s s hnale wmis f m u nul to he
pots ’nt im ml v .ust source ( o f low-grade urmmnuum ore , Fxtrm iction is currently irnprmict ical because tine shalt’
co oun t . m u m us  less t inamn 0,00W.7 urminnum,4 ~ Coal humus heenn unnined extensive ly  in Ilmunni lton (‘ount~
.u l t l i m o u ghm nnot oun VAAP. I rom t inres’ sleposits in tine coumn ty  - the Lant mmn mu. Sewmuii ee. mind Rich lm umn s l .5 ~O

t t o imui  of mn m nne be ds have heern worked um nter mi t t en tlv -

ilerslney. u t  a!. 5 ~ estimates i t inat 53 milh iomn short touns of com ui occurred in this ’ kruowun
,umnsl memosured bests of Hamilton County mis of 1 January 1954.

..tlt hnoug hn rio mim ing l mmu s been reported f’rom VAAP , it is possible that eomul , lead, and
bmi uuxite mnnay occur t h ere : however . slet muu hed surveys f’or minerals inave not been conds uctes l mit VAA I~.

5. Soils,

‘Fine information presentes l Inere was ohtai uned from sun m m na lysis s’oI ’ dsuta pros isheu h ii\ tI le
distr ict  comn ss ’ rv ,t ion ist. Mr. Josep in Spencer . annu l the State soil scientist ,  Mi, Joe Hsler. Dm mta I ruin
t ine s t o i l  s i i rv s ’~ iunterpret mut ions of each soil type were usesl to ident i t y  t h us ’ engins’er ing capabil i t ies
m u ns h t u e  h ydrological mind erosiomn cl na racter ist ic s of’ each soil ss’ries t’ouns l on VAAP . Soil ss ’ r i es wi th ,
s iunn il m u r s iescriptions ansi construction limitmntions were groumpes i tm ’iget hner mis erit iem il miremis. Tine
sh is t rihuutiotn mt ns l tine type of lim its utioun were mappesl hut t Ines ,urc not i m nc hum d es h h ers’ , As ’ rmm i h
plnotogrmip ins s le limneatiung the soil s listrihutmons on time facility mire available f ’rom tine s h i s t r ic t  soil
con servatu oun ist in Chattanooga , Te unnessee. Tine interpretm uf mou is here murs ’ gemnersm l mund c auumu ot he
su i b- st i t uu ted for onu -site soil surveys prior to const ruct ionn or maintenance act i V i t ie s . h owever , t he soil
mains m umn d the following descri ptions shnou ls l he useful , inn combination witiu other mm mps irn c lu m,Iesh inn

hums report . to locate potentua l arem us for development , mmum n/ige men n t . miu n d main te ui mumne e r u n thus ’ e ‘~- m s t m u n g

l)hafl t  ,t rs ’mi .

Major portions ot tIne - si te s i nu s have been mnnos l if ’iesl I’or constr uict ion iii time
um nm um nuf ’act uu ri m ng mind sto rmige areas . Therefore , these arem is mire mu mixture of surl’m tc s ’ munsh suhsoi ls w u t h n
construction f ’ills t inat were nnot classifies i by tIne Soil Conservm mtion Service SCS). Thuere were also
t i i r s ’ s ’ pits  mind two s u nk  Inoles slnown on both tIne SCS aerial photograp h m m u i s l tIne US Geodetic Suurs e~
to o p o t sr u . i phic nnnm ips . ‘lIne two largest such mire/is oecurresh near tine mold s’m us t muc isl ,urs ’ /m muns l thus ’  ins ’s’. , mc m s l
.mre si . . \  t hnn rs l cmmt ego ry , not c lassii’ied by SCS , was gulhies l Immund.

‘ l ine f irst group of soils , I- nnory. Greenndale , anns i W lnitwei l , co mns is t s  of sleep. w eI l —shr .mt ’ u e d
t o  rm nesl in loamy mmlluviunn oun low—stre a m terraces , u n  depressiom ’is , mm ns l aiong unarrow si ra innw m i\

[h ess ’ soi l -series mire sometimes tlooskd, genneratl y hetwecun I)ecemher muns i Marein, Durinng t lni s period .
mil l inmu s e apparent water taNs’s l’ro m 2.0- to (n O— f eet sleep anns i , mm - s suc in , t his ’s’.’ mire mu hike R source of ’
groundwater contami mnat ion. Although tinese soils mi rs ’ l imit es i in oceurr ei nus ’ at VAAP. they sirs ’
c ( t m unnn ( ,ru along Poe Brmmncln near tine asiministr .itio’n mm rs ’ m u , Tiney te mnul to he wet mm nsi u’ nns um ites i for
deve lopme mnt and construetionn Inowever , they inave mm high fert i l i ty mins i mire su itable t’or grass Imunns i amnsi
in mi~ s’r(o~o~

‘Fine l’luntington annd Linthude soil series connsi st oh’ sleep. we h l— th ra inned so ils f ’ormesl in
alluvium on nem mrly level plains , in upland depressions , .i mns l in sinks. These soils . .us scoeu ,ut c s l with
51u/Ium n , ugs ’ s to rn VAA P. were described tr am the Arrinngtonn series. I bns ’y hays ’ mn (o s hs’ rate pernniea bn h mty
ansi r o m m u t o f f .  hut comnstruction muct ivi t ies are lnmnnited 1w annual Iloodinng ,und ss’s’page -
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‘Fine Lnndisburg. Lohelville , Melvin , ansi Taft series (described froun u St en ’mn ley.
Lso iis ’b’ . i lls~. Newark , and Gutherie. respective ly) are poorly drained soils wit h clay fragipans wini ch n
re ta in moisture . These soils with hrowu ’u cinerty silt loam are found in tIne lowlands ansI depressions

t ime -_ ‘ euntr al plant. Between December and April these soils have a perclned water  table from 0.5 to

~.0 feet below tine surface .

The Clarksvi lle series (described t’rom Bodine) consists of sleep. somewhat excessivel y
‘ .h r.m im ’ies h eh mer t ~ s~ iR on sluarply dissected uplands. This droughty soil predominates on tine eastern
portion s)f tine property. The major problem here is the loss of vegetation on slopes due to droug ln t s

he’.’,uu-ss’ s i  c os i oo un is a severe prohlenn wheun this soil type is exposed. The combination of ’ slope ans I
s5’ep.it ’e s’e mner.i llv mnnakes th is soul unsuitable for construction. The excessive silt content  (f i m nes ) / dSO

numuke s it a poor sati res ’ for construetmo il material.

The BoRon , Cumherlansl . Etowah , Hermutage. and Min vm ohe erie s consist of sleep.
s’.e hl-si ra ines l soils on out s lo pe-s . str eam terraces , al luvial fa rms , and luigh terraces. The~ iuas’ e highu

o io ’o s huc t i~ i t \  butt more himites i hy seepage. aunsl erosion is a problem when they occur on slopes ro t  ~ -
or e:’ s’,t lcr . line -se soils cos er tin e majority of the ce mntral VAAP area. W aynesboro series ~. w h ich is
st m ni lsir [ o o  this group, was also listed f’or tine plant hut it was not mapped. ihis soil is similar to those
s Is ’-ss rmhed above.

‘Fine Talbott series consi sts of ’ s ln,ullm,st to deep, we ll— drm iined s m o il - s f ’ornne h m m c !.u~ s’~
rs’si s hiuni I morn lunnests ine r .n tins ’ iuplamnds , The soils percolate very .slow I~ 

, .m mn sh m arsh heshrmock is 20 to o

4 i  0 uu nc hne’ 0 o o,’hos ’ . tine surface. Tine elmuve y overbursleun makes t inis soil uunshesira hle for ~u n ~ landfill
,IUis’s . although it underlies portions of the horning an(J hurviun~ eround, Rock outcu ’ ’ tps an d

sl ualkoV.  l’ocs lrock mmiv he comnn noun .mn d. u n suc in cases , erosion wou ld be difficult to control. Slopes
h e m u r mm n g t mi s  soil ,urs ’ he-s t utilizesl for V. oos h l/m unsl -

rlne I’ ullerto un muris i I)ewev serms ’s cons ist of sleep. we hl—s i raines l soils on up hm uunds that /Iis ’

i om n ol s ’ rI,m i ur } o ~~ h o u nne t oru e . T ine-se s to i l s  5 ur s’ a huundaunt in tine prositmetioun amid stormugs ’ mire/us munc h are
co mnumn o un t~ ,tsso ciate s i wi u t i l u m e stm ou ne s mnk inoles. line cl mve ~’ sur face soil mins i severe slope require t h nmut
co un si o.herahle ear t h s’. mork he l’o e r fo o r unne sl m o m  tin connstructio mn . Time SCS reco munneuns is t l nat this imins! be
ass ’ sI I or pas t u r s ’ amid ss toosi lan ish. Becau uss ’ t iuese soul series are mus- so e l mut e s l wuthn s um nk i nole s . t hese si tes
s hmou ls l mnot lie s’o mn s ide red inn t o t  sure co instruct iOfl  t o l mum ns -

The (‘miptina m d (‘oihert series cs om nsus t of deep. moslerm uteI~ well—shrainesh uplaund soils .
I m ess ’ oils base sit/dI l l ’ .’ . hes lrmock like the Tm ulbot t series ari d occur onn s te s ’p slopes un a belt thnro uug lu

t ime c entrm ul VAAP area. Tine c luert~ silty c l muv loam or c lnert y silt loam rnmiks’s thne m nn higinlv su sceptible
to cr0-s it t in , \ l ,uun ~ ss’vt ’rs ’ erosmonn pro hlenns csmu ised by cou’ist rt mcti o n Inmu se oceuurresi inn t ln is soil - N m u t u ur mul

~i.uii t ins’s sould hoc eins’ ourm igcui .ul iong wmt i n Korean ls’spedei. mi mi s sos em crops mif ’ts ’r t ’nnbe r h u m urs s’st -

1 he primncipal s ( nm hs on VAAP are s inown inn table 13. The wood lamnd suitabil it y groups
fo r t he soil series have beemn sierived from a USDA progress report .4 8 amnsi brief ’ descriptionn s o f  d/i s’ i
m!ro )up are included inn m ippe m usli x U. The progress report provides adslitionnal ex pla mnatorv si mita whni c hm
m t isc u us s tine tree species mini..! ma nagem nnent p r a c t i c s ’s whic in slnoulsl he u tilized f ’or eae ln wood lannst
group.

(o Arc i ma eo o h m ogic sm l mind h istorical Resources ,

‘Fine preh istoric indisim ns t h a t  ocs’upiesl Tennessee emmn he dis’ ids ’d roughly inito t inres’
groups PaIs’o. ‘\ uc inaic . ,n nd Wood I am id , 

- ~~~~ —~~-~~~~--~ —



Table 13 , Principal Soil Series fronu Volunteer Ar mm ny A mniunnun itmo mn Plant

WoodlandSoil series name ~~scrmption -s u m ( ahm hm u~- groups

h m m nm o r ~ Silt loann . 0’)~— 5°% slopes 2o m7

( reenda le Silt loam and cinerty silt loann . O%.-l2°~ 2o7

W hnitwe ll Loann — silt loam , 0~ — 5°~ -

Humntington Silt loam , O0’~ _5 l~ slope - 2 t m7

Lindside Silt loannn and cherty silt Ioann . O~ —5 °7 slopes 2wR

I.andishuirg Silt loam and cinerty silt loam . 0’7—20~ slopes ‘ 3 o t 7

Lobelville Silt loam anrd cherty silt koam. (I°~ — 5 ° ’~ skope .~v. S

Melvin Silt ho o arn, 0°~—2°4 slopes 2w ’.)

Taf t  Silt loam. 2°% - —5~ slopes 3”. 5

Ciarksv il le Cinerty silt loam, 2°%- l 5”~ slopes

Boh ion Loam — silt loam. 5’~~2O°~ slopes 307

(‘unnherland Silty clay or clay. 5~~— 2 ( Y~ slopes . scvcre l\ eroded 4~ 
~

s’

t’,towaln Silty loam to cherty silty cla~ loann, 2 ’7-l 2°7 slopes

Hermutage

Mnmnvale Silty loann and chi ert y silt ioam mn. 2’~-20°~ 7

TaIbou Silty clay, 5 —20’,7 slopes, severely eroded

h-’uhierton Sh in loam and chnermy silt loam , 5°7 .—~ tY7 slopes 3o7

l)cwc~ Silt loann , 2’ —20” slopes
.0 0 /

Captina Silt loam . O”/o-l2’1 slopes 3o m 7

(‘olbert Sth loam to silty clay loam , O%— 20% slopes 4 ’ .2
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l ine P.iL’ so (in dians prohahhy slerived from tinose migrants t lnat e mi tered North i A meu i s / u

vu .m t Ime Beriung Lmuund Bridge ami d traveles l sout ln in several directions ,. One hranchn oo f t ine - s e lmeo l) les
s’n ts ’rs ’ ml t ine I eunn iesses ’ .m remu mo hout 10 ,000 to 15.000 be fore the h)resent (BP). Recent exc a v m it  tou r s  at
ks ’ un t tu c k s I .iks’ i um s iu c , mte that tine lower Te mnunessee Valley must h ave been I mind to he m ug rs ’ em m his’ t o

hue on’. ,o’.hers si iu ce thuers ’ are umnor’ .’ t r. rcs ’s s)f th eir occup sm ncy Inere than in most ot h er pmirt s of t hus ’
I. uumt s ’d St mi t s ’s ,

A s ecouno ,I sv .us’ e of immn ni g rmunts . the Arc lnaic lindians , fol loweul mu bm ut ( 000 too 7001) RItm .
Fhne~ cst , ihh is lues i ullm iges amns l hun’ited food wit ln spemurs tipped witin stone points. Tine how m um nd , m r r moV.

Inmus i m o o t et  beeun um nvs ’ u m tes l .  Tines ss’eu ’n not to have developed a burial cuul t. sm i nce hones m t f  t h eir uhe. md
bo u im us i mu slid! luemu ps mulong w i t hu other animal hones.

Smo n’is’w here bets ’ . ccii 3000 amid 2500 BP, the W oosll mi unsl Indiaru s mos’esh in to f i t s ’ a rca

s- m o mn iu un s ’ mno t I rto m tine u’uo rt in like t iuc ir pres iecess uors . hut from time forests of ’ t ine s’ m u st . Their rn t o s te sot
i t s ’ ‘.‘.as ,m g r ms ui ltur mul . i m eune e they im’utroduced cor un and the art of rnakimng pots. T ines hnad ht mw - s  m ui ns i

arr o ws w hn ie hu made tinenn more ef ’t’ieient hmunters. The later Woo(ilau’nd People built mounds t o or tIne
im i t s -r ~r 1 e m n t  o f t l ne m r  s le ad . slepositing them in Imivers until tine mounshs read iest 10 t o o  I ~ f s ’s’t i i i

S tn. ’ ugmu t -

Much lmur ge r mounds were built by tine Miss issippian Irmdi mumn s . hut for thu s ’ piurp 0 s ~ ’ t o t
erec ii ru e  council lu m ’muss ’s on top. T ius ’ss ’ people. spreas ling out from tIne ~‘1 iss is” i  ° j ° r  \ mu is ’’. , s m i m m m c  to o nI ne
Tu’ m nune ss es - \ ‘ ,rh lev , i hor t  1 000 t o  i i  00 Al) , The~ mm i am .le potter s o o t  .m s l i s t m u i s ’ t i s  s’ s k Is’ m uuid r.o uss ’si s’ m o r m u
hemuu is , s~ oi.i’d i . a mis! pumu n pk um ns . I’iney proibmuhi s rs ’mniat es l t luc ir demush si ris’s’ f e s’. s~r,i s s - s  lm , is e hee mn f t  o m uns l

iii’.’ oI i~o L ’ . I the~ shoo k’.’ si ms l r ozn t hus’ ~iusk i i o ) Ls ’,un Imungumuge ~!rolu I) whj s’hn mn s ’Iu i ols ’d t ins’ ( ree ks , t ins’
(‘h i m , ~ .is ,os ’ . t u t o n i  m uor t hn s ’ u o r  Mississi ppi. m i n d time ( ‘ iroc t , is ’ . ’  tro mni so u it hn— centr . i l  M u s s r s s i p p r

l ine I rst I’remich .mns l I’unglis in c o n t a c t s  w i t i n  tine Inslians camnne inn I “o ’~3 , w iuemi the~ mil e

tine ( ‘ lnn~ k ,ms a V. wino sImu m ui nesh 5’. e ’~t e r u i aund part t o t  c eu ntr sml Tennessee as a huntiung gr ou nd

‘Fine powertu ! ( ‘ l uerokee \ ,utnon m a s h come into tIne sout ineast aremu ansi Tem nnes ss ’e j bout
0(10 \ I) .un d I .orc esh time (‘ reeks ann I ‘i uicli us ts) move out sof t ineir Ians m~ un  tine ear ls I 00’s I i t t  .‘ s’ui

t i ’  later t 5 e~ s t ros s’ tine S im5u w mn ’ .’ ’.’ so ul of  tIme (‘ umherland Valley. leav imn g onl~ the Cinerokee
‘Ieui ’ rs ’ss ’.’e su .us ,m m o  m~mn ‘s l , m m us l .  cr os sesl by trails , hunted on. but o’)fltmiiuliflg few p’.’rn l.u mus ’m i t
s e t t l’.’uuients ‘ 2

I\’ IN~-TAI  i.AT ION AC’IIVI I l l - S WITH A POTENTIAL FOR AFFECTING THE NATURAl ,
REm SO E RCI S

\ Pubo lic I F u u h u t i e s .

1 r m u m t ’ .’er -\r mnn~ Au nnnm nunit io n i’iaun t su;)J)iie i ts ow mn requirennns ’ m nt s t o u r  s t s ’ , mml n . ss’s’..ic’e

o l r s p m  s.il - s ( u l t ’  I ‘w . u - s t ’ .’ d i - s pmo - s. i i  . min d o, ’ . /o t s’ r .  Elect r is ’ u t ’ .  is provisiesi b~ t ine 1’\’A - / unsi ts ’ l’.’p lnou ns ’ ss’rs I s ’ s’
us ;o rt .s mdes l lo ’~ South ( entr mml Bell. Inc. About 3.5 million kw — hnr , mun ( om nt l m us uu s s ’d b~ l ( ’ I— t ‘S silt  li~o ims ’ In
nn (o n t hnly us .ugs ’ s i r is ’s w m s ls ’ i~ - Nt o data ,urs ’ , mv mu u isuhie for F(’Al uus/ ug ’ .’ -

Steann is produced by two ) s l i f ’t ’e rennt s~ ste u nns.  Tine primary s~ stem cou nn nprms ’ .’s f u rs’s’
steam pla m nts.  I wo pmuck .ug ’ .’ boilers are u sed for VAA Itm in huiluling 415 . hurnninn g eithner m a t  m m i i i g .us or
oil f mom fuel ,  wi t h .u combined ca pmmhiIi t~ of 300 .000 lh/lnr, I’our boilers in h um m l d m m ng 4 0 1 — I  mire leass ’s f
to I- ( A l for power and two boilers inn building 401 -2 art’ mun/is ’tn ’ . ’e . i’m ’.’ in mm s’ tmv ’ .’ hoils ’rs htmrnn
hitu~mn mn notms coa l md would require mnoslut is - ,it ion if Iiis ’~ were to hs’ ru/us ’ t i s .o f t ’sl The s’oiiihj flt.’tJ
s t e mi mn s mu l o mi h u i i t ~ of mill boiler I.i~ ilities would he 1 .2  MIh’inr. 5
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l ine secomndary sts ’mu nnn production system consists of f’ive wmiste— hemit boilers wh u ic h mire
enn s’rgm zs’d mit I mr - st ii~ steam from the primary boilers and t lner em if ’ter mire mmu imn tai nes l h~ t ine h’.’ mu t I ro m nn

t h u  s ’ s mot hiernnic reaction iinvolvesl in Production processes.

T ine hlowslown f ’rom all boilers us continuous mum nd is necessitm ites i by tine buildup wit l ni m n
t ins’ boiler o u t ’ c lnem ncmils . largely siliceous compounds , in tine feed-water , Th ree (remitment cormnpoiunds
.ure ,us hsleil to tine feed-water: Liqui-treat Cl® , Neutrameen NA.7® , and Corrogen ® , Time
u n ’i m umuuf . ucturer  cla ims that tlney are nnontoxic to aquatic Iil’e. Boiler treatment slatmu mire show mn inn
t , o I o l ’ .’ 14 Biows lowmn rs’le mise is into pOfld 4. No data arc available for F(’A l .

Sewage treatment is nnost ly supplied by two plants. one in tine new mieid aremu . mu

~00I )‘ga l ‘.I,i~ package aeration plant. Tine remainder of tine plant. wit ln tine e X c e p t i o ) u i  t o t  thus ’
bun r r i m u g  (hurymn ng ground, us serviced by a 1 50 ,000-gal/slay trickling filter plaint. Sewage hronn tIne
c im , m r igc  bunlsling (No , 767) at the burning ground is disposed of throug lm mm t ile drainage system.

ft lueunts I’rom time two) plants are released t inroughn pond 5 , Fecal co hit ’orms are w it imium
St , ute  regu lmitions munnd sb not create a sigmnnficant impact. I)ue to tine inig ln unitrogenous conte mnt of ’ t hus ’
V.,ms ts ’ s , BOI)ç us occasionnai ly not inn compliance with the VAAP NPDES permit linnnitations . Tinere is
no humls lm.mp of ’ so) IislS, O t her  chemical parameters are sliseussed in tine ss’ct ioti o)n water po) lIut iOtl .

T inere are other tile drainage systems (at tine magazine aremu and hatch TNT prodtictioii
sirs /u i s’.hu mc l m wouls i not he used unless tine hatch process is reactivate d . ‘l’hnere is a Imtrge ti le drm u imn mu g e
s ’. stem in the shop mind administrative areas. hut tJnis s stem will he tises i only if mill prodt ictionn

s’ . iss ’s au ns l tine sewage (remitment plants are shut downn . FCAI uses mm tile slrainna ge sv s t ’ .’m hut no siata
.urs’ ,usai lmuhle on flow ,

~ miter pumpmng stations (104 Mgmi l !d ) on (‘inis ’kmumaugmm Lake aund f i l trat io um i p lmuun ts

~40 Mc’ m u i si ) s)n VAAP supply tine water f’or VAAP , These l’aci i i t is ’s mire lemused to FCAI wino ) supp lies
I( 14 S ‘.‘. mt ln approx imately 60 Mga h/mo of filtered , chlorinated, potmuhie water. I3aekwasin I’ronni t ime
t i l t  hI t i m o n i  plant u- s released into ) mm (;ovemnment~nwned pond on lemi -sed lmunnsl with i over f l ow  in to
poinsl 4 . Raw w mm ts ’r us provided f ’or emergency uss’ mo n lv , suc bm m is for deluge mind cooling us’.’ oun t h u~-
I \ I im nnes . A well at tine burning-burying gro)unns l supplies wmmter f o o r  t i re  com ntrol on tine hurning r.ms ls

m m nns l h r s .unn mtary psirposes in tine personmnel channge huilsling. l iners’ us .u pots ’unt .il for s’ontm unn ii n.m t io mm
il t i n u s  V. s’ Il by seepage from tine hsurniu ig pasls a m ns l lm m ns h f ’ ihi -

No data mire m mva il m mhle fo r h’ ( ’ Al  water ui-s/mg ’ .’

H. Wmi sts ’ I) is posal .

Salvageable materials Consists m it  Uf l co nt .mm n mn mi ted paper, ‘ . ‘ .oo o’md , mmmiii mn et mul s \1e t mmI °~
c on t .m unnm mmmi it’d wit h explosives mire decontam mn nated h~ t lmmshn i mng .muns l .mre soI d a b u g  wit hn tine pmmpcr a unsi
wood b y tine property dispos a l repre se nntat ive . W m uste oils ui ’ .’ sob ol to~ hid t i  V. 1s t ’ .’ o i l  sm il s mcci
( S o  ou nu’ V. , m s t ’ .’ m i m i  i’~ usesh to flas ln t ine unns ’ tmm ls .

I m mc ’on taminated tras h c o n s i s t s  s o t  nonnsals .igs ’ahls’ tr . m s hi unot s’ om i taunn in i . mte s l h~ IN I s uusln
.is nonrec ~ c leable paper , wood. mo nth p 1 . - s t ie s  I best’ s~ i s i s ’ s m u . . ’ s ’.’ nn t to t h i s ’ Iminnil f i l l  - uno m ns ’ irs’

nnn c i  ncr .its ’ m I

i o i ~ I ysum ose. Pennsy lv a n ia.
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(‘ o on ntm mm i m nm m te si  t rmu shn consists of waste, scrmip explo’avc-s. mind I NT’impregnmu ted t n ’mi sIi

Fine-se V . m m s t e s  sire hurniesl in tine open unmder controlled cou ndmtions ansi resms lue us hurued. luncune rmut o rs

ill be u u n ~,t m u  hle sb inn J uh~ 1 m)7 8 and inn December 1 979 t o replace open burning.

..\hI inn formmitioni on solid wastes was obtained from tine 1975 An mnual Stmmt uu s Repo ort on

I’ m nvi ro mim nn e untm ml Proogranru s mmm n d Activit ie s , this ’ 1- PA Air Pollutant I- m is -simon - s Report. mind t ine VAA I1

bri’.’ t m i n s ~ brouc inure t 3 . 1  K . 54

Fsm rm nners ’ (‘hne micah Association , Innc ,. inas few solisl wastes m u s s toc i .ui e sl  wmt i n prunluuct iotn .

It s io id s  not upermite m mm ~~ landfills , incinerators , or open—burning grounds. The trash ml product ’s is

.h i s po os s ’sl t o t  l o s , tine commercimul sanitation firm , Brownning’Ferris , Inc ., t o t  (‘Inattanooga . I culmi’ .’ssee ,

l ine Ir , ms lu . s’.’Iui’ .’ bn is believe’.! to be uncontaminated , is dummp ed at t ine nnunicipai s m u nni tm u r \  hm un n u hf ’u hl .~~ ‘

Lamidt ’ill.

Tine 84-micre hurning/hury inng ground, inn use since July 1970. mc located mu t ime nortiu enu d

ot ’ thus ’  ptsu nt . Tine trench current ly in use will he filled by tine enui of 1977 , at w lnic hn ti mm ne a m e w
tr e nnc ln will he slug as ljm mce nnt to tIne old one. Drainage from tine landfill amid burning pmids emptie s tilt’.)

tine hi mmunni lton Brainchi .

A f t e r  unnetm i l bias been separates i f ’ronn the hurined matermm il . tine residue. sv hic in V . m t s

, m io p r o oxmmate ly 20 loins inn (‘Y l974 .~~ is huriesb along wit in unco nmta mim ns uts ’ d tra sh um i t ins ’ s m uunu tar ~.
hmnisi f ’j lh . In 1974 . about 37() tons55 of ret ’use were huriesl mind ahosit 272 tons , in I q’7 5 t 9

T Ine trmnsin is slumpesl u nt o  6- to 8-feet-deep trenches and covered once mm week. ‘Fliers’ i - s

sonnie problem wit h dra inmuge h’rom tinese trenc hes. hut it coulsb he correcte d by coverim ig time t rm u s l r

..I.uuls mi -s rs ’co)nnrnenslesl inn “Inn stallationn Solid Waste Survey Guisl eh im ncs ”5 6 The mol d hurninng bu rying

~roumnsl . ch oss ’si u n  1970 . is now tine site of ’ tIne new aeisf mi rea -

i’he 5(011-s of ’ tine huruiing, ’huryimig ground aremu are poorly suited to) t lnis use unee t h e y
he l to ing to t ine Fuhiertomi Series whic h are sheep soils wit h a bn igh n d a y  content aun t! mu mes lmuun n r u in s o t  I -

‘rine~ ir m is ’ s ’  ss ’s s’re limunit atio m n s for sm ui ni tmury landfills dune to seepage tremnc lnes . ann ul tlne~ sire poor I mor

landfill coscr slime to t ineur stoniness.

‘l’he site -selection w m us go verined by tine provisions of ,.\~‘.1(’R 385-100 rm ut h’ i er t l um m nn lo~ t ime

smui t mulonl ut ~ tot t Im e soul ,

2. Open Burining .

l .F m nt il tine proposed incinerators are completed ti uhy 1 ~
)‘7
~ —l)ecennnher 1979), open)

hur ininc is the most effici e nt means of slecontam inating TNT-imprs ’gnnmites l wm istes m m nlil dtsposing of
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k u t ’ os ’ o - rm w luu’t ln’ .’r lbme ~ will his inn s’ o u m n ho h imt u nc ’ .’ ss ’it li Sl ite munul local reg ulmntionns. ‘rhne r’.’s lwmits ’r
uu mc u r ie r a  t m o n n u s f’urt tner dj ss ’ usso ’s I in ss’ s t m s t u m  I ‘5 ’

, A .

I ( I t l s i -m i I tm ) i m i ,  I ( ’ i - t ’ S , p m ’ rss omr . l ~ u f l r r m t l I m )~ , o u iOon,
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2. Water Poll utsmrit s .

l ine tuummjor water po ih tmtioun sources s iis c hummrge imuto mo m s’ m l  t ins ’ is-c nt - la ti n stru ’ mimnns tio vo mu u e
so m u tins ’ iuustm ml i m m tion u .  rinis section will sh isc uiss t h ese strem m nns (I mist  A c id Strs ’ mu u nn . N’.’v. -\ s ’id Strs’muni
I .mst ‘I ’N’I’ Strem mm n n . Vs est ‘I N’!” Str’ .’m imi n , min d thus ’ F( ‘ Al  Strem un nm ) m m nms l the ut  t i uuents t inm u t  c o m ni t r iho r i te  to
t hi ’ .’ r i ss m ut s’m o i u im il i tv - Tmihle 17 shows a nn i nve m nt or s - of tins’ pol ltmtion i sIIiiid” .’S e m nt ’ . ’ r m u n ~.u s ’ , m s ’ i i s t rs ’ m l uun - I
s h , t t . i  j un t h t i s report mire represe un tsutms ’ e 0)1’ t in’.’ f ’ielsl survey h oo nu ’ .’ liv -\ h - i  IA in I

mm. East Ac is l Stream.

The I- mist Acisl Stream originates in t ine east micid area ; wmmter p ohl tmt io m m sm ou i r c e s  m it  Is’cI m u t e
lie s tr e m m nn n mire listed inn table 16. TIne wastewater sampled m m t h e  st remun n w. ms normal l~ w m m r u m m  -

.mv s ’ rm limiuni g o.)3
9 i~ wit in a p11 mlver smgin ig 2.3. Turb id i ty  annul suspensleuh sol i s ls  w’ .’r~’ fouuid Ill he I iv, - hut

oh i ss ~ ls cmi st oh is ls and total sohiul s were I’uighn . Tine average totm u l org m uunic mu rbo mi I F ( )( I o 1 iii ’ .’ st re m i mun
w m t s  t ’oum ns l to be ~.4 ppmnn which is less thna m n tIne corresponns liing mus ’ ermu ~e sot  14 ppnnn Ii u u u u t r s . m t s ’ s l

p r oocs ’ss coo ling water. Tinis c inaracteristic was noted in most of tine mn’ us lustria l s~ i s t c  s t r e m m u n n s  ss lt ’ .’re
lui g im mmcis h itv preslonninatesi . Nitrmites remained stable , w ith ann mivermu ge sot  (o .6 ppm. w huile s uu hf  sites
rm mmnoeml t ro u t a low of 273 ppm to mm hnigii of 79P PPiin . Sodiuim coi’ucenn t rm lt io uis nn ot r t u im m Il~ m s o u r , )  u iu e o i

b’o e i s o s s 10 i°Pm.

h o . New Acish Streann i.

T Ime New Acid Stremimn n res’s’j ves t ine majority of its flow f rom th m e di scIm m uro~”. liv tin ’ .’ rm’ .’w
mu ciuh murea, -‘5 l ist  of tine iori tnnmury souire’ .’s of uhjsc harge is listesl in tm uI o le 1 7 .

Tine eftlt ueun t fronmi thue package sewage treat nnenn t pl:u ui t is mu s t ~m r um t i  n.m In t c o m ni pa reoi to tine
m umn nr o mummt o o f

’ inslustrimul waste sl iseh iargesh . The wastewaters u imsc lmm urged t’ro mmn thne m ess micio l m u re . i  b um iv e mini

~‘\ t r ’ .’nnnely inigh—pollution pot e nntimm l . Tine dilution provides! b tine s )t l ner waste streams wmm s I o tmm n s h t o

he s mi ft ’ icu ’ .’m n t los lower thue conce nmtrm ttion is of ammonia . u’uitrates , cinlorides , sos hium nn. m m miu l c hn roun umtm u n n lo
mm no l r e mucceptm mhil e shischarge levels heforu’ Iemuvim ng tIme plaint: lnowever , sh i l uti oonn m u  its’ .’lI ss ill mio o t

m i t es i .ute t ins ’ p11 mind mnciu h itv probleunn of tine waste strea mni . Tine p11 raunges t ’ro o u nn 0. ’ to “‘ .3 . m mm d
, t c i o h i  I m mu i u g ’ .’s t ro)nnn 0 to mi hnigln of 31 .400 m nng ‘i.5 ‘

~ Time biggs’st pohlt i t e r of tIne str s ’ ,tmm i us t Ins ’ 5 A R
i mm n ut , m u n ns i t his is hecauiss’ t ine I LWTF is not I opermitm un g mit tIne presu’ unt t u n ic  , (‘oniparusom u”. m o f ’ to’ .’rnos hs
w hn e m n t ine SAR w mis being opermited versus periods whiemn it wmms unot support thus h iy l 0 00 t h m esis ,
(‘o m ns huu s - t i s ’ i t v  s o t  tine eflluenn t o t t ’ poun d 5 was app roxinnnat ely twice mu s iniol n shurimig periosl s w lneni tIn ’ .’
SA R li l mumi t wm is u n  olou’rm i I ionn co nunpared to Ioerio)sls w hnen n tine plant w m us dos v un - Tine ssm is t ’ .’s tro t - m u tIn ’ .’
mIs ’s’, mm c i h muremu mmre he” ,s acidic w lnenn the SAR is downn , ans i h’.’ss l i tmus ’ us resj u iresl t o o  nieuit rsulmi e t i m ’ .’
c o o m nub iunesi wmusts ’water :  t h erefore , t ine hnars lunes s of tine water is reslucesl . I lmmrdm uess les’e ls (mill f’ro o m n i 570
to 2°U) ppnnn whenn tine SA R is unot operat imm om . Sin’m ilmir re s h u mct u (omns mmlso occu r w u t h i  s uul f ’mt ts ’
s- s l m is ’ c i i t rmut i ou m s . .‘\‘.‘i d u’o) nce ntrs ll lo om i s m it this h i g h a level represent mm l)o)to.’ntimt l healt ln hnazm m rs t hoecasise
s o t  mu s i s h ioui rnn s w h ic h wo umld resu lt if tIne wa s te v. mu icr’, com ntmus ’tes h tine IlesIn.

c. I must TN1 Stream.

‘ l ine I mist 1 NI’ Stream or g inumits ’s m m nn d tiows om n tIne east sid’ .’ of tine TNT prosht is’ti oun
mmr m ’ .m 1 Inc nnajor soo ui r c u ’s m I t  ohi ss ’ tnmmr g ’ .’ u n’.’ sh own inn tm ihol s ’ 2. TIne cs o m nnh im ne d wmi s tes v mu ts ’rs mit - ’ .’ genue rm mIl~
t i mn te ml yel low to oranngs’ t Im is wa-s pr nm m ut il~ done to tins ’ red discinarge l’ronn tIm ’ .’ wmm sl n l i i o ui ss ’s w huic ln
h ave nn (o m been in s m - s e s im nce 31 J a nm u i . mu I 1)75 I As noted inn ts ihol s ’ I 7, t in is strs ’ mmni n is otte ii coho ’o r’ .’s h by
dmsci i ,urgs’s from this ’ new 1’N’l , ir m ’ .u , ) flh p h Ill f i ts ’ strs ’ mm m varied t ’ro mnn 2.2 to 7 ,3 wi t i n  mm mcmiii m u s ic
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rahic 17 , l sus s ’ m t t o o r ~ s i t  55 .o t c ’r Pollution Ssmurces at Vo lunteer ,\rrn~ A imnminu rmm m t oomm ‘1.01: i

‘5 I i ’ .’ \‘.i.l Su r s ’ , tr r l

— S i rL ics” dra uuu a g ’ .’ amid Icanh umu t e t’ro o m m n Old l ’as i  Acid Area no longer in )uss’

2 — ( ‘oo r u u p i e s s l o r  h lo ,sssloios ’ u tronm 4 0 1— 2
— ( ‘ , ‘oo luum so , m m s ’r ar td s o u l  ace drainage fronm 40 1—2

4 ‘5. i s !  ss ’ss e f ro m n n No ’ ~ \o  r i  - \  us a

a. Sm i il ’u in u c acid sl’v.s’r t ro o mn u: (I) SAR . ( 2 )  “Sales Acid” Tank Farm o n , ( 3 1 AOP , amid (41 1 ) - u N

h. ‘s it u rc acid sess s’ I fro m nu t\OP and DSN

~
‘ , I u l ] u5 ” n r li ii, imid ustria ] Liquid W aste Treat meu n t I ’ a ’ .mim ~ (I I  WI I

It ‘se\s -‘5. 5! A m . ,  S u r , ,- ,mu r i

B! ’ -so s lo o so I) 1 0 , 1 1 0 5  prr r n. m r~ l’ss s m h ’ .’r’, -s~o 41

2 — ~ m s r m u n  s’.’5O’ s’ r~ s m i u l a 0 c  f r : .  na: e l  from Ness -\no d Arn.m
3 — I t t l io ’ .’ u r  r - i uu r  5 ,0~~I I ( P1) h’ ,i5’k, i es’ Sewage Plant iuucluco m o ~ et ’tlius’ m i m r o i l aundr v
4 — I ) s n r ! l o  so f rso m ni c o , s i i s m ~ r o we r  o I o w d s o wj )  su nunup at I L.WTI-
S — B~ —p a ss f u r o r I LWT F I°~° 

ial m rea mn ne nt

I - I s - n I N  I

— S~irI.r ’ .s’ s l u m m i u m m o i m ’’ f ’roiuu I N  I h ones 13 , 14 , i S , and ( ‘ ( m o  ho I u ) o i c o urn mu s ’ .’I . m m o d ness I N I  Ir ~t s ’ s I
Ii ‘oh line 1 i t s  ‘ 00 ii? 105 ’ .’ )

2 — ‘ 5 , !  is’s! s-s m iler m um i d ‘.‘lls o s so ,m ie i s; ° u hhs t r o o s mu Ness IN I luno’ .’ I
3 — I) : , :mi .ssm e t o u r )  uss o \% ,t ’ .un .Kid ON

I) I’,asu Si ‘.ini 1 1 : 1 , 1  h’sl m m o,I 4

I — h ’ as m \~ t sI  St r’.’ am m u I .IhoWC I
2 — ‘s.,-so ,‘\nrol - ‘ 515 . 0  S ITs ’ m o l t  I , mI , ,o \  m l

-~ — I , , ‘.s  I N 1 5 u , ~_‘ ,i ii 0:0 Is ‘o s ’ I

1 - -  ( o m n s icn s ..ooo ,’ aund smu ~ i . o s ’ s 1rmuin.t ~
_’s’ b o s o m s  Red ‘55 m I s ’! P hm mu it

55 k ’ ,) I N  I S u i , ’ . r i r i

I - S i o u i . i s s ’ dmm u m r mm ig e I r oo m m i o o ld ha nch i IN I h u e s  I 1 ( 1 1 ’ )  tu b issmi i i ’ .” m u ouse I
2 — I- t f lu ’ .’ mrm f ’rs o n tu I 5 ( 1 ,111) 11 (.l’l) h i m ~ k lt t m g I ‘ ic r S’.’ooae ’ .’ I ) m s poo s ,aI 0 1 . 5 m m

I’( ‘ 51 ‘o l r ’ m m r u

I — l ’ uh is ’ m b’ .mm -~,ss a’,Ii t room m u 0’ m inI  r rs ’ , o im nm cm m m pianmi

2 — S tm r t a c ’ . ’  s l rau m us ug ’ .’ amid nIlsoIur n g ss m i s t

( , W esu 5 0  uo ’ : l tm l  in m o o  l’ s mm d 4

- 55 - - u I NI Strs ’ atm m tab o o s ’ )

2 — I 0 ‘A l Si u mo r m i  I m ob oo vs’ I
— ( )s s’s flow f ’ronn Silt Ru’ tent ion Pond
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oo f S ,~~ - indicating that m ost of the time tine disc h arges are sligh t l y mmcis h uo. - As expecte d. hui g hu

cs ’om n s hictj v i l  5 mm m d ,is’ t s i i tV va ls mes were ohtainnesl mit t i ne h ow p11 levels. Time wastew m m te rs were t , u mm

I surhiid ,m nist 0- son tm u iune o.I h igh coi’uce uut rsit io rn s of suspended solids, Time dissolved solid em t uice nit n,I to  om i s

wers’ muls o Inigin . but tine actual poundage into pond 4 averages only 730 lb/day sinnce the tlo )w of time

strea m i small. Tine sulfate an sI nitrate concentrations vary wit in tIne c ln ,umnoies in p11. Sodiunn

no o onee m utr sl t io m is inn tine stremum seem to t’olbow tine same trends mi’, m nmtr mi t e s mind sulfates miu’ i d mire

, uss o o ci m i t et l ss mt lr  mnitrobody eontamnninnation. T imis is to he expecteul s minc e soshismtii connnpOun(lS ( ° , sos i , u  mus h

mm m d sehl ite I . m e  uss’sl in tine purifmeatno nn of TNT.

d. West TNT Stream.

The West TN’l’ Stream f lows micros -s the west section of tI me TN1’ produc tion area. i t s

i ur , u l s sr  ‘ o - s.m st ’ .’ s mo ui rc ’ .’s .irc listed iii table 17 . The c lna rmtc ter iStncS 0)1’ t Ine stream are warm temp e rm it o mr e s

.umnul .uni s hic co ns imt uomn s .5 ‘~ Tine inncrease in nitrates and sun lf ’ates w ith slec re musnuig p h1 vmuhu es um n uh ic mo te s

I l imit both umm i n c  aunsi stul fsnri c mici o.is are heimng shischarged nnto tine west TNT stream . I ime p r u r n u a r ~

s o o t i r ee of this is l’ ro o nn n leaks in tIne mmr ea ’°~ residual micid tanks. 5 ~ The s- se -s t 1 Ni stream us ,mh so tine

l.r r ec ” o t  c ouut r ibmit m or oil ’ sumspenslesl solids to ponsl 4 , mmvera g imng approx mm nnate ly 2.260 lb st m m ~ - ‘ 5I o o st of

t ine sm u speso s ieml  ‘solids inn this streminn i more proth mmbh~ a result of suit suspemnsiomn from tine surtmic e s 1 rauu i.mgo ~’

o t t  t h e  ars ’m u , ‘[hums s tru ’ miu mi ts also t ine largest contribu tor of redwater to W acoun da l3mty. E,e ,uks froun ti ns ’

m oL u s t  storage tm mun k s ansI nunefficiencie s in tine TNT manufacturing process have casused s husc i nm irgu ’s of

s~ sl u tu rn ssth 1 o i l  nit rotolucune ( rcs lw ate r) unto tIne west TNT st ream.

s’ . 1’ ( ’Ah Strem unn i,

l’hus stream oru gmmu mi t ’ .’s on tine land leased by FCAI. ‘i’Ine major waste sources are shoW ni

iii t . m hls ’ 1 ~ -

l’iic wmu stcwmu ters ca in be cinarmi eterize s l mis beiing relatively clean wit h s ’ .’rv s’ rrmmtuc f ’bmo s

rm ut ’ .’s ,
~ 

‘
~ Al l  of tIne parannet erS measures! were normally withi rn acceptable ranges . mul tlnosmg ln se~er~u i

so i s h ’ .’ t lumctu at ions we re s letectes i . Tine p H of tine wmm stewater varies h from a low of ’ 5.0 to a high of ’ X .

ss it hn t ine mmmcmiii hs’inng ‘7 .0, This stream is probably tine second Ieadinng source of si.uspem i desl solids

e uinpt\ m u g  j un10 ponds 4 amid 5 . ti ne avera ge quantity per slay heimng ap proxt im iatel~ I .450 lb. Ni m ost o f

lies’.’ so d ish ’ , cmiii lou ’ attr i hutest to tine filter backwash frornn tine wmut er—t rem it menn t plaint.

3, L it ig m m t m o un ,

a. Air Qum miit~ -

‘ !‘ine (‘Inattanooga-llarniltofl (‘ounty Air Pollution ( onitrol Bomnrsl APUB) sued (Cl—I S

sm in d tine t ’ nn ites l St ates Army for ta i l i n g to coml)ly with i ts a ir --s ium mli tv sts o m ’ms lm irds The ease was tried

inn Fesier al (‘ourt on 24 Nls mreh n 1975. After I day, tine Judge directed time pa rtis ’s to recomnc ilc t ineir

d i f ference s and to report hack to him . When tIne case was reopened , tine Judge dismissed it mis being

improperly 1oru ’se unte d.

A rn eeti nng requ este sl by I’PA was held 2 1 August 1975 mit VAAI’. Tine objective ot ’ t Ine

meeting apparently wmm an attempt by EPA to reach an agreeme nt between t ine US Arnn iv mind the

,A P(’B on what furt iner action would he restuired to end tine current mui r pollution lm ti ga tio n . Tine

argurn’.’ m nts as lvanes ’ d were tl nat VAA P was in violation of open-hurniing stm uuns la rds ; tine acid and f mm nnn ’ .’

rue moverie s A I R )  ar id tIne SAR wou ls l lie s l ise s us seu l later. Wit i n a request for a pertunit to open-burn, mu

0 0 . 0 1 0 m m  coul d he ussues l , hut APC B h imus ta k enn tIne pos m ti )n s ot  ‘‘No I’ernr mu t Noo W muiver. ’’ This sm m m m ns ’

5()



Iss ue h. ” Ioee un o,his ctus su ’sl with tins ’ sann ue coonclusio ni at every similar nnneetimng smu nce tine l)epa rt rnicun t o o t
l ) e i eumse issued mm directive prohibit imn g all Federal installations from seeking air— or strea m-polltmtion
pi ’ rm ln mt s I room iocsmh or Stmm m ’ .’ reg uuhm mt o rv age uneie s ,

)une m o l i te r  p ’ - u t u t  of comite unti ou n on tine part of APCB was thneir o lissatisfaction with tine
I.u r i tmis ’ of \ ‘ ,\ ,.\i~ to supply tlnenn with Inard and fast compliance dates , It was explained to them t inm it
I r e  s ls o s - s so ’ins’e bs t o t  htureaucrm it ic process hays’ ni’siuited in so muiclm s ioppage to datmu t inat firmni
esnnnp lt .on nce d mmt ’ .’s mire niot remi h ist i e - Neverthnc less , I-PA requested t h at tine ~ S Arunn~ uleveiso p
4’o t umu; ’ lm.lr! :e ,I.iI ~’s I s o r AP( ’ B wi t l r  mu proviso that slippage from dates would not cause furt iner
l u t m g . t t i o o m l  \ Ss.upre imie (‘ount ~iec ts ~so ii (7  August 1976) ruled tinat federal t ’mmci l ities are e xennpt I nouni
“s I , t t s ’ mui r ps) liutic ’o un c m oui tr s o l pernnit programs or to State—issued Nat ion mm l Po li ut m m mnt i ) isel rmi re ~’
l - luu nn i unmutn so i n  S- . stein permi t - u  (Curremnt Developments . Environment Reporter ‘

~( 6) :  2 2 1 - 2 2 2 ) .
I l o o ws’’, er . the Stm ite I Teunine ssee) does Inave tine power to enforce a compliance sc lmedu uie . an ennissio mu
iu rn i tm ut n o nn . mu staundars i of perlornnna mnce . or an emission standars i t hat has heenn promulgated b~ I- P,-\ ,

, m is ’ s t r l t  - mill s lisc inmi rge hinnnit atio mn s mound connnpliance scinedules must he estm ihhisiic d by I- PA. Pern mnits
issue s! h~- I- PA will inco ’o rpormm te tine most str iungent stan dards from tine Federm u l. State , aunsi Ioem tl
regu ba t io u n s . State or hocal air pollution regulation hoards can still file suits mmgainst l esheral fac i l i t ies
t oo penmn ’m nt aui’ .l connn piiau ’uee violations if they act as private citizens.

-\ t  a subsequeunt nneeting Ine ld or. 12 November 1975 at VAAP , participants discussesh
ali t I r e  a m po i lutummu n s o u rces , It was reported that tIne old No. 2 recovery m a d heein sh ut ulowmn . anms i

hue nn’.’s ( ‘ J  \1:I~ wmu s propu’nlv operatiung wit inout a plume. The old No. 2 recovcr~’ W si s p I.ue e m l on

st ,iii’ .hh’o , m o o t to lie ‘permutes ! except j un a su re ennergency. Also , it was resolves i that tine I’S Arm
waulsl desc1o~’ a e{ >fluphlmiflcc so.’iiu’JUIL’ for fbi: incineration units to repiacu’ tine opeul b ur imi m r’ , am ns l
‘.°t ns ’ oa r tI n s ’ S,-\R umnnt s .  These sei neslules mire discussed in tine constr r,uct ion mmunu! nnos herm’u i za t i o o u t  se c l t o i u l
I I’5’ l lJ .

h. Wmu t ’ .’n Qun ality .

Tine Stmm t e ot ’ Te m nm nes see sued VAAP for failure to meet water—quality s tm un dars is ,
‘5 ro olati on i to t  stmtnd a rsls occurred in tIne case of pH. nitrate-nitrite , oil and grease. phosphorus. BOD .
01) . su ltm ite , ‘ii, disso lvesh solids , ,mund co lor. Tine suit was tried in Fesleral Court on 24 Nt mir eh u

S and w ,ic continued indefinitely. Tine State Inas indicated th at it will drop tine suit mmnul accept
t ine cmo u n np l i 1 m m ie e scl ies l smle set uup in tine NPDES permit by the EPA. The cornp liatnc s’ schesh unie is
s h m ocmm ss ’ .’sl in t ine in nocle rni i m mtiou n sect ion ( I V II.) .

I- - Pest ( o nu nt r o l  Niemis t unes.

All pest icides t i-sc s i on VA A P are applies! by plain t personne l wino are su perv ise s! h r  a
lorema un 5’ .’ r t r t ’ie I  b r  the Arm y as a pesticis les applicator. Tine pesticides are stored inn huildinng ‘()4
(t ,uhle 18),

lnseo.’ tuu ’nde s are used mainly un  tine adnninistration buildings only winen t h ere is a nees i .
[ lucre mc iio reguim ur scineslu le of 5mpp iication. In tine past 5 years , two ot iner mipphications were

, m t m s m pted, * Lindmune mind fuel oil was sprayed on approximately 3 acres of plume to eoo uit ro l sou t hner mn

~°ine hus t le’, hut , clue to tine harg’ .’ mnumher ol time beetles, this spraying was considered inneft ’eet ive mn uns i
t ine us lca was abandoned. Mosquitoes were a nuisance several years ago and an organophnospinate
in-seo. tucu sl e was app l ies l . No) data are available on w inat was used and at winat concentration.

•
~‘o1r I - C. Price. 1(1-US , personal emommun icat ion.
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Table I S . Pesticides lmnve mnto ried at  VAA I’

Pesticide nanne I May l~)75 h Ou’ hm her j 0 ) 7 5

Itmse ~t icndes

Dmainnnon ( 2’’ 
I 

— 40 pou nds
I)iehdrnmn ( I  5 ’ )  S pomunud s —

Wart a rm ( ,025 ’4 1 30 poumnds 10 pou nds
(‘Inhot rda ;ue (7 2” I IS ga l isons 5) gallons
C h ilsoudann e (45 ’’; ) 1.25 ga hio ns I ga llo mn
( ‘ iuiorrdan u e dust ( 5’~ ) 25 pto mmi nd s —

Ss ’o mu r (°H1’ I — 20 pot uum nds

Se vs mr S U’ ) 40 pounds 38 psou rnd

Pvrethrin aerosol (12 ounces) 60 eac h o)3 each
Ragon bait (2~’ ) S pmnu nds 4 pounds

Dia,uunon (47 ,5~7 ) 5 ga hlsmn s S g ail momis
( miharvi (80’ ;) 20 pounds 2)) p t t m u nnds

Hagotun 1.5 ( 1 3 , 0 ’ 3 gallons 3 ga il o m nn s

Ma ia mhmom n (S 7”; I — I S  ga llons

A idr mu u — S gailsous
Eagles (War l ’anin 025’ - ;) — 20 l 000 ut uds

lls ’rloi cuds ’s

Suivisa r 550 6 quarts (o qu a r t s

Maintain I gallon —

Moy tar 560 8 ga il s mu n s 7 galloun s
Toordon pellets 50 pounds 50 hoolun nds
MEl 301 ft gaiionos S iuohl s o r r s

2 .4 .5.T (6 pounnds per gallon) 5 gallons —

2.4,[) (4 pounds per gallon) 20 gallons —

LV-33 t 2,4,D and 2 .4 ,5.1(2 pounds each per gallon)1 100 gallons 01) gallons
Hyvar X 500 pounds —
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st s ’rii ,mnts mire comnnoun ly used to control weeds w h ere it is not t’eas ihiu’ to control
t hn e m n n hr ciutt i m n g . Th ese muremus imnc lude railroad beds , road shoulders , and parking lots. Tinis is d o m ne mis
t ime mnee sl mur ms s ’s mimic! m uceoru h iu ng to accepted practices.

I lerbieisles mire used iii large. vacant areas wlnere it is nnot economical to conn tro l growt In
hr um usowi ng. l3roaulicaf weeds oun tine sto rmmge bunkers are controlled by hnerbicis les because tinere us no
ot nc r feasi ble c som ’mtro l metinod.

F - Storage.

Storage facilities are provided for four classifications of materials : raw materials . wmi s t c
produi cts . finish es! prod tmc ts. and miscellaneous.

Rmmw u’unateria ls consist of tolueuie . sulfur ic acid , spent ac id . mntir ic acid . seiiite , annn n no m num m .
liunne , coula mus h , amnd suulfuur. These materials inave main storage tanks plus smaller product uoun feeuh

.mrr ks on t ine prouhuuetion n line.

Waste prou !ucts mire preslonuniunau nt ly redwater and v-e llowwater .A c  id wm us ln water  m um m ol
o~ ,ut e r  ,m ns ’ mixed wi th ve liowwater and disposed of througln time redwm uter pond, Spent sucusi . a

m nnu\ t u re  of nitric munch sulfuric acids , is a waste product which is recovered u n tine acid funme recover r
uum ) i t ,  It i~ uheui itr mi te i l .  rs’Ct)\ ered in the suuifu nic acid recovery umnit , ,mund t h en burned to r- ie ld SO2 , t ine
rmi ‘‘. pr5 o d suet inn sulfuric ,mc iu h prod suction ,

J’ uumu s ii~d products mire stored in 200 magazines with capacities rauiginng frounn 30 ,000 to
500 .000 lb s o t ’ TNT esucim . Tine magazines are isolated aind coun form to sa fet r regulations n~’g m m r sir u 1o!
s t s o r,uge m o f  e\pIs )Si~ eS.

Musce ilmui ncous sto rmmge includes all materials incideintal to production. Tinese innclude
e , mso ‘ l i m e (or ve inieles , boiler teeth w ater  chemicals , diesel fuel oil. ansi water.

\ lost storage ta ma ks Inave d ikes arounsi tinem for spill countrol psnrposes. Tiuo~s’ taun ks
so mt hioim t ul ikes in tine eve m n t u)f a spill woulu! ennpty unto one of tine trcatmenn t ponds (4 . 7 . ton COl- )
w hmc rs ’ neutra l i i.mt io mn ansi cleau nuup cmin be pc rt ’orm ed hef ’ore tin e et ’tluue un t reaehn es W mm eonnda Bay .
I Is ’ w evu ’r . t i ner e are two sulfuric acid stora ge tanks fm meili ties numbers TK-3 05 and ‘I ’K-3°) I eac l n

Ino lduung 1 .200 gallons of 68’~ resid ual acish ovinicln wosnld spill directly unto Wa condm m Bay w mt ino ut
r e temnt ionn , There ,mre plans to hulls! slikes around th ese two tanks. *

G. Resource Management Programs.

I. Fish and Wil d life Mainagemen it.

Tine goal of th is program is to improve and develop desirable fish and wildlife inabitat.
Tine plain us accomplis imesi thirouglu mu cooperative agreemenn t betweeun VAAP. tine US Fish ansi Wi ld lut ’e
Sei’s’ ice , .uutd tine Tennnessee Wi ldlife Resources Agency.

Tlnrougin t inis migreennent , stocki mng progratni s inave been conductesi t o m tIne i n nst all mmtu o onn , In
tine t ’ m nll of 1 0) 7 I , tine Tu’m imiessee ( ;

~n~ aunsl Fish (‘onnnnn ission (now called tine Tennnessee Wildlife

%I i I ( - Bing hoam , I(’ I,LS , pc rs otui mmi coomrnu nicauuo n ,
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Rs’s s om urc e s Agency I released 146 pIneasaints . Tinese pheasa nts were m ivm uul a bl e t ltroug in mu S t m m t s ’
m.umnsugem emn t program thnat inas sinnce been discontinuesl , Tine phemms su nt popu lati si un tm ui hed too hieco inno’
es t .u hiushmesI clue to a lack of suitable hahitat. Anot iner stocking program in coo nijunnction wit ln mm ~t t i s I ~
onn tIme populmmtion dynamics of game f’ish in small pond s was cond ucted by biologists f rom tins’
I, universit y of Teunnessee at Knnoxvi ile. Tine area selected for study was a (o- to ) ~-mtcre pond on tins ’
s imo lo e coverim o okiung FCAI in tIne nort lnwest corner of tine installation.

TIne plaint is d osed to hunting and fish ing due to anninnunition storage functiomn s ,
Ilunntim ig was permitted until 1971 in tine areas shown on figure 12. Bow Inuntimng hnas heena al lowed
for nnnmuunagemenn t of t ine deer inersi ; however , the future of that sport on tine innsta ilzmtion is uncertmi in ,

The present forest and land management plans favor wildlife developnne mnt. Dcii trees
are preserve d , ansi fire prevenntion ansi ti m ber hnars -est ing practices cause openiung s in tine woou ds ,
co ) uishucive to hrowsing and to small game habitat development.

The prinncipal small game species on tine installation are bobwh ite . mourmn im m g clove.
emi s t s’rmn cotto mitail , and gray squirre l.

2. Lu nd Management.

Tine goal of tine land management plan is to pro nnote operatioun ai safety and t ’ft ’ icu eu ncv
01 tIme io lmuni t s prinnary mission winiie innproving tine appearance ansI utilization of tIne ground.

Tine total area of VAAP is 7,297 acres. Of that , 5 ,571 acres are forested (t ig t nrc 12 ) .
T Ime remai mni og areas are classified as either improved . seunni-improves l . or uunimproved.

Tine improved areas , tota ling 2 20 acres and consisting primarily of grasses sucin mus
f’e’ ,c tu e. rye. and bermuda , are mowed once a week or as needed . Tinis improved area includes minosti r
t his~ im u ’vm us around tine administrative area and several private cemeteries , the location of wluicii mire
sli m twin inn tmgure 12. Tine only landscape planting occurs around tine mm dnnninistrat ive area. Th ere are
55 ° )  micre s 01’ semi-ininproved grounds. Th ese iunclude tine ammunitioun storage area amnd fire bremu ks
wh ich mire pla’nted in fescue , rye . bermuda grass , aund orcinard grass . These aremus mire moweuh tw ics’ a
v e m mr.  Al s tu included are tIme road shoulders and tine gravel around prodsuction aremt s f’ronn whu i c i m time
\ ‘egetat ion is eliminated by a soil stenilaunt. There are approximately 37 niniles of SO-feet-wi de
l’ irehreaks criss-crossing t h e  woodland , running along t ime security fence . m m m d dividing tine nmmagmmt inc
m m rs ’ m u ,  ‘[Inc rennainninng 947 acres are unimproved and not maintained under t lnis plain. Thuess ’ inclusie
ponds and strem ims . roads and rai lroads , buildings, and areas adjm ucent to iun m mctive facilities iunc lush inng
f l i t  o s ’ facihi I is ’s winicln are leased to FCAI.

3. Forest Management.

Tine goal of this plan is to produce mind ma i unta i nn tine Inig i nest q u ma l it y timber tine site can
produce in keeping wit hn time mission of tine installation. Also innclLmdedh is tine rs’tenit ion of mt tinnher
reserv e of wh ite ommk and black walnut for defense or emer gency red lu irements.

Of tine total 7 ,297 acres onn tine installation . 5 ,571 ~‘cres are utilized inn tIne Fores t

Management P 1mm . The species grown ansi h arvested in this plann m ore IohIohIv pinne , sinort lemm i’ Inline .
black cherry, Inickory , w hite oak , ye llow po lal ar . and black wa hn nut. Tine i un sta ila tio n n is di v isi s’si u nto
five compartments as indicates l in f igure 12. Unde r tine 5-year innmm nmmgen nent programs . one ~of tine
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~
- o un fl o .m m t n nn c un t s  is ss ’ ls ’ c t ivs ’i\ hnm t ro’ested mm nnnuaIl~ t hnrouglm tIne s n lv ic u lt tu rc sv s t s ’ m nn. I lmmsoevL ’r ,

i u m t e ru n ne e lnm ,u te c t u t t i n n es conu ntrol t l ms ’ c hem is ut s mm m ci s’onnpositio mn of tIne grown m nuu ‘,t o o~’k , Tin mnhaer u nnarkmmm uu
,um i d s mu hscqus’ m nf ct m i t i ung  is uiu’ sur em ,h towm urd removing low—qualm iv amid low—value d trs’s’s anid si)u’e ies iii
s orsher  t h a t  g r owi m ng space rmnav be ooecupied by lnigin~~ua1itv stock.

l)epennding empon species or quality, Inarvestec l trees mire sold mis eit iner pulpwood or s mi w
b o g s , IJunmerclnantable lnardwood . intert ’ering w i t l n tine growth of more valuab le pimne . is kil led by use

m ’of 2 .4 .S— T m mm nn u nn e salt uun j e ctn om ns .

Openn lainds , totm il inng 1 .40 1 acres , inave been reforestes l w it in lohiolly. shortleaf . miund
soI n it~’ pinne. Prescribed burning is not permitted at VAAP due to tine mission .

Tine forest insects fo unns! omn tine installation are : sout ineru m m i m e  beetle. reul t u ur l o e u i tnuue
beet le , ho lm uck turpentine beetle. munch pinne enngraver beetle. Outbreaks of t i nese iun s ect s ars’ co ntrmo liesi
b r ’  re munovi u ng tine affected trees. Technical assistance us obtained in e muse of mu serious mit hrc .tk -

( ‘ urrs’nt is , time souut inern pine beet le lm mm s infected pine trees in several aresu ,s on the’ installation -

ills’ important forest diseases f’ound on t ine installation um ne ltude iit tie-!e: u f di s e m ise .

s o o m mt hner in tusuf o rt m n ruust , amnsl h eart rot. Tinesc d iseases are controlleul 1w inars -estiun g tine m mi fectesh trees
so it h i m  tins ’ hnmt rvest sche d ule

II, Pollsu tio mn Abatement Progranns: Compliance Schec hules muni ch Mou !e nm niim itmo m n Pro t ects ,

1 , Air Qualit r -

,-\ pro po seul sclneduie wm us est mmhl is ined at tine nneet inng at VAA P on I 2 Novs ’mnnher 1975
hs’I wccui \ ‘ -\, -~P, I PA . and t he (‘hnattm mnn ooga ‘Hamilton (‘ounty Air Pollutionn Control Bureau to
ho n ing tIne t lm ree  remainiung sirem is mit VAAP i n nt o compliance withn tine air pollutauit shisc hnar ge

I I I  t, t tn o t ns ,

mm. Sulfuric Acid Rege mnerm ition a Facility.

I ) I )ecisuo tin mis to whiet iner or unot ann muc ish itiounm il mucid unnist e h iuini mnmm tt or us

req um red I i s iundnmur ’s ’ 1°~ 76 .

2 ) Assumi uig t i nat 1 1) m u l o m o v s ’ is vs’s. tine following sch ed u le is mihiphiem nl’olu’

Aj o p rova l , ’ sl ismupp rova l of request for waiver of tine (‘OL com nstruction ~irersogat ive Mmmrc ln
I ~~~

Re mnnmmin i mn g sclnedule , if waiver is approvesl , us mis t’ollows;

Approvmm l of designi fund s Mmure ln l~
) 7(0

Receipt of design funds May 1976
(‘ompiete design Noveunnht.’r 1976

Funding mm t mt l nori ie uh (‘onngrs ’ss November 19 7(0

Receipt of funnels 1-ebrua ry 1g77

Ikgin constrt iction i:s.honum m m r~ 1977

(05 0~



(,‘omple te si Cd )nns truCti ou ’I Decem her l~
) ‘7

Compliance Marcln 1978

Reumnaiuning selneulule , if waiver is not approved , is as follows :

I)esign criteria approved Nlarcin 1976

Begin design August 1976

Complete desigu’u January 1977

Fuunciing autinorized — Congress November 1976

Advertise mind award contract April 1977

Connplete construction May 1978

(‘omphiam’iec July 1978

Ii. Countaunniunates! Waste Incinerator.

Approv mm i dms mu pp rova l of request for waiver ot’ time CUE coin . ,.i- , uction prerogative - Feh-

rsLurv I 0Th.

Remaining sc ineduie. if waiver is approved , is as follows:

Funds approved - ‘  (‘oungress November 1 ~Y~5

I)esign criteria supprova l February 19Th

l)esigun connnpkte June 1 9Th

Stm m rt constructio mn J umne 19 ‘ (0

(‘omp lete constr euctiou ’i Februmary

Connphi~mm nce \ larc lm I 9”7

Remmmini ung scined eule. it ’ waiver is not approveul , is as follows:

h umnt hs ~upprovu’ ul Comngress Novennber ~ 9’” S

I )cs ig iu cn ite n imm m mpp ro )vmm l Feb nuummr v i t )  
~ 0

I ) cs m g nn em onnnp lete A mu g mu s t  I 5)” 7

St int co ou ns t r u met i m o n Noveuniloer 19’” 7

(‘mo m phete eonstr e uctuon July
(‘onnnjol ia unce Au ugeust 1978

c - I-. x phosmve Wmuste Iunc mn ne rat to r.

I)s’o, m suo om u on teclnnology to
be utilized ,-\ RR(’OM Jan s uan’ 1 °‘ ) “ (~

I)esigui e n i ie n imm appr ova l Mmiv 1976
I ) c s m e m i complete November h~

)7
~

Ftu nsh s approved ( ‘oung ress Novennher l~)7’”

(0(0



St.i rt co unstr umction n I- ebn ’mua rs I5) ”

(‘ompis’ tu ’ comnstruct t o n i Fehrumm rr 1° ) ~O)

As chi s cmuss s ’s I emir iner , t Ime s o ld mmcid f ’ume recovery unit h as  hecun shut dowmm annul iol m icu’s h in
st. i  un s h  hr eon nchitio nm to be u ti lizesi o o mul v  umnder din ’ cireumstm unccs , Tine m e w  .is ’ ic l I umnne rest mvCr\ is

ops’rm m t mmn g iii c ounmp l im mnn ce wit  In tine pollution regulations annul us expected t o o co m nt uu n ue Ii) do so .

2. Wm mter Quality ,

TIne mos ler mnii mut ionm l i r tos ’ct ,  plannned for VAAP were set up mis tine result t o t  t ime N
lo cn unnit oun tIne water quality of tine iunsta llationn d isch arge. Tine projects mun ic h t ine ir co m nnphumu m n cs ’
s c hms ’chules mire e lefi mnec l in tine NPD1- S permit No. TNOO5 2313 and are otut limied below.

a. Provide tmuci l i t ies for time contaiunm eu nt ami d tre m utnie m nt m is uiece ssm u rr to t i me
o o t , t l  I .uc i l i tv uhiscinarge cluriung unonnnns m l 1 drr- wem it lner ) counslitions.

Submit s’oom ncept design 30 Noveinu her I 975

Submit ~0’ of plains 2~ 
1:ebruuary 1976

Begin constru mction 30 Jt une 1976

Suhnnnit s t a t u s  report 31 Deceuinher 197(0

Attain operational level 1 July l9’7 ’
~

h, Connnplete repairs to time inoisliung ponnd lo in time I LWT F.

Ssibamit s tm utu s report 30 September 1975
Attain operational level 30 August 197 (0 ,

c. Meet clesigun performance specificatiouns for ILW TF.

Submit lare iinininmmr~ enngineeriun~ report 31 Jmun m umur 1976

Submit finnal eungineening report 30 Junne 1976
(‘ounplete plains annd s locc it ’icsu t uons 30 Scpte mnmher 19Th

Begin eo o n n s t r ue t ion  31 I)ecember 1 9T(

Attain operational level I J u l y  19”~

e h. Repair or replace res lwater mimi s l ys’ i l oo wso muter t rm mu nst c r  h u e s .

Submit status report 30 Septenn nher 19Th

Begin construct ion 31 Deceuiiber
Attain operatio n na l level 1 July 1977

e. Tine permittee s m all conduct a s t u d  to d ets ’rnnn i mne tine feasibility muunsi cost
ol’ ach ieving comp liance with manganese , cinronn iunm , copper , sins! mmnanmonlia at dischnmnrge 001 as
defined in t he NPDI’ S perm it.
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Complete ho reh im in ,mr y fielul reconnaissance 30 Se ptL ’ mn ; l ~~u 1 ° )  15

( 5 o mn p ie t u’ i ii l u c i d  i;is ’ cs tu ~ :ut iou ns m m d i
su bu nit s ; m i tuu s r e b 000 u - t  I \Ia ro.’hi I °) ‘7(

(‘ o ’ m : m j ’ i e to .. - i e iu un nmmu . r’s-’ sludr re loon rt
unu’l uus lin ng lo re him nn mml . i r \ ’  c u u e m o u L ’ S ’nung
re lom o rt I \1: t r ’ I 0— ~(~o

(‘ounn plcte t’i u n , m h report i nc l u ishuumuz
L o t u nc e ptum u l ulc ’ s i g uu Ion res h uire di
tr~’ mm tmemm t lacih :m ~’’~ vi
correct is ,m :tmoun 30 J umne I ~

) 7(0

\‘ . ~~~ \ I MARY AN l )  RH () MM1 NDI D I,( ’O LOGI(’AL S[R\’ h Y PLA\.

\ o lu mn tc er ,-\nu nnr’ A m nn un num m nit i s a u n P1 mm nt is i~o c m m te u i  0 mm t ine [enmnesses’ Riv em h e t w e e m u  t h e

1 ‘,m nni h u’r l.m und mills! t h e  \pp~m i m icin i mum n \1 o umml t , m i n s .  The princiPal discharge I’ro mnm t ime m mc m sb p lants ail s! the

I \ ‘I’ pro ‘dui ction lines at \ ‘ \ -\P cmnt ers I .~ K5 ’ ( ‘ h mi ck m uuuu.mum g a .  Nonr nua iiv , p11 us m u hj imstc d w i t h  lime am id
so h u d s .u rc prec i pitmute ui hc ts ore discharge ’ : Inoss e~ er , acnu l sp ills , ca king pipes . mt n d mm~isIi t ionm ui
e t o O i u m l e - \ s a t e r  s 1us ’.tu m m rge~ fro o mun h ’ ( ’ ,-\l (mm lessee) t u: - l u i c u l l V  red~ ce tine e tl ’ic i e mn cv t o t  t ine treat uni c m nt.
Oeca s uso una i l r  , t inere are fisin kills mis r ec i wmuteu ’ s i t s , u mm rmies and acid enters \~ :mco t n da h3mi r ’ , U pstrem um u i

inc luustrim ul and domestic wm istcsv ,m)s ’rs ermt er time l m u k c t ronn the I imwa s scc River. mu l t hmougla I \ ,-\ he lues es

t h msit t b os’se w m istes are Imirge ir mm ss im iimm ted . Durinuz tine sumun ul ner. s’. mmt e rs w i th  mu log In orgau nic c t n t c n
e nn l . mn.m t  ing t ’r o m  t ime h is. m is se e R is Lu renmai n unshiuttesi a m ud anoxic. lu~ t ime lower Luke. u l n aru u mc to ’ o u le t - ~
m in d u u~lu ~ tr msu l shi sci nmi r eL ’s seri m om u s ir slcgrmhfe \s miter qua lit r - - The el’lect  or per s m st e ms ’e t ub  TNT urn tim e
se t i c : :  t s  lOis tot been sie t e’rnn inecl . F r i m i ’ Brm m nc im , u!rm uiu iiu ng south I ronn V \ Al ° , pri mmi nulr rece iv e s

i ni subu—m nut  u o g e n — c t o m n t mu i r uun g  waters I no onn FCAI - FCAI expect s  to recycle most t o f  i ts  ss m m 5 t c \ s  . m tet -  is

t re . t tu u ne u i t  is uipgi ~tslCs
t

Fine ( ‘b u,utt ,m uu t o ou , um ’ h J ,um ni i to ii (‘o uuml t \  ,-\ir Pohluituon (‘oaru trooi Bomurd luas imp osed str im ng eflt

r e e o m l , t t i o o f l s  to o  control aund reduce pm m rtic u i~mt e eo rm cemntrat io ma s mumn s l oloacitr , T ine .m unn h me’ u t  s tm i m nsh , m rds
.m m unu ~ui nnneaun cou nc u’ n t rm i t i s o mns t o t  un itrogeun dioxide aund opac utv mire cstnsus t s’il t ir vuso lmited in t Ine

t u m u t t m t i m m t m o g mi . t rea b r  msm nu t.mL ’tu n iulg. comu l—buu r muuu n g . min d ,uuito mo ioi ls’ es i u , t u m s t ’ . \ ‘ ‘\AI° us ,m nn lmjj o r
5un’ce t ot ’ Ni )-, , S( )-, . m mm ’us l sulfuric mucish nm ni s t - Definitive studies h ave until been loL ’ r to r m u n e mt  to e vmi i u i mute

l i e  impact sot t h ese e n nn iss iOm n s mm ee~ t ,ution n mu unsh hnu uu nna m n i mnh a l o i tm umn t s sh ow u iw m m nd -

Both ss , m t e r  mm un sh muir s i m i m t i u t r  m i t  \ ‘AAP hnave uili iirove (h as prodle uL t u o ° n  level s hnmm v e dec linns’uh -

V \ \ 1 0 Im m is submitted co m mi p hm tm nce se imes luul es w h mmc i n have been .t pp no os eu l  hr I P,-\ \uu :ht u’m ut m m ur . mu :s l
w mm tL -m t i mtm m l i t r  illOil i t o  0: ~~ h o r~~ r .uunn s im m us e hieeui ex 1imuis leui mm mc l f a e i h i t m c -s tsar m mc hu hm t u o nm m ui  t remit m n iem i t  s o t

mi~’i s l and ‘I Ni’ ssastc ’so.t I L l S  are being ct o m a st r mi ete d .

Ruunot ’ l aun sl s o rt  .uL e drai mnagu’ from tine hem rniing to tm r r ’mmi g grom.uu is h t oss e uite u’ s I I mt mui i l t m ” m n
B rm u u ic h m.  hun s ushu h i t i o t m n.  tIne soils t o t  ti ne lm u undt ’ilI mire latotonh ~ s u i m te d for di s l000 ’...mI hoe~’ ,muis e of hugh ss’epm ige
.mun sl poor coon uu i o ,m L tun e l o or ‘ ill m m m t~’ri. mb i’ lmu’ loru’ss ’ m ns ’s’ t o t  smm nk im o hes inn oth er .mre .ms sehere th is kn mi c l s ot ’

s o i l  1 I ullerton Series I is Iounsh indiL ilL ’s t i mm ut scs’pmige us mm l ioteniti mm l liroob is’nin,

J - C (t l m o L ’icmui so mr °,.’vs sit ~ AAP w i l l  u u u . s ’st igm lte t ime ennv iromimental f ’mmf e ’ 0)1 1 N I in WuL ’ o ’o m n sh , i

h i . mr  [lie l’o re h im iun. mu i s-s u u l t s i un d i c ,mt u ’ t li mmt tIne effluent can be chnm m racte nute d hr i ts  higim e o t nnd u us ’ tm v i  t r

au n d hm o s t m i muuh:t ts t r v s f  be e t s , As mu result of t h nus survey , tine dust n i f a u i tn to n t o t  FN’I t o i n o t t o l ys is l’oroo i1u~’ t s
w ill h1 olet er r t nm m n e d inn W m ic om ndmi Bay m d  VAAP iundueeul c hi mmungs ’s m i  sv .m ler q m um i h it r will los’

(ot~



- s .u I m t , t t  e d. (‘ounn pleui’nenntary surve ys of henn timn u’ macroinvert s ’brmits ’s m um n d . t Is ’ :mL - wil l  , uls o he Ios ’ nt o  t r i une - t i
lIme’ f i r s t  suuu ’s c’s empinasized da tmu on f’N I ul ist ri hiunfi om n amid macroiunv ert c F o r , mt c and aigm ul s s ouun mmum nu t ies

c ho oso ’ u ns u r e mmun i o a t  tine VAA P dischnarge . Suchn suns er’ s are intende d t o o  c ’ s  m m h u m a t e  c lnann ges cmu us o.’ st by
po lltm tuu o m n abatement l’ronm basehimne eo mim lif ions t ’ s tm ml o l ishucui durinmg h a r d ’ s’ ot i s surves s A f t e r  t i t d ’SL ’

ru’s u ul ts mind’ m mv m tulmmhl e , fuuture needs cain he determined,

(09
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I I  h E R A  I t  RI- (‘I I’l l)

World A ln nam im ic , A lm u ianm ic i’rcss , Ness Yo rk . New “u ’ oo ni ’ 1 ~
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(‘opp er 0.02 * 0.0 1 0,01 0.00 * 0.00 0.00

l m o mm 0.14 * 0,2 2 0.21 0 .22 * 0.23 0 24

f e as l  ~‘ nil * mmi i nmi l nil * mm ii 
- 

m n u l

m ui l * m u  I nil nil ‘ * nil mni l
I I _ _ _ _ _ _ _

Nt’)j ’ I S I = Ermnran ce — Waconda Ba~ -

2 = Harbor cm m m r , uoos ~’ -

3 I ’ m m i ia m nee m o o  I l ar o mso nu Ita~
4 = tipst reamnm — ~I , smo ch m am n rmc l 1 s_ ’ ron csse c River.

* I)ata invalid or no data.

‘\p o j o s _ ’ m n m l m s B 8(1



WAT E R QUALITY SI ’MM .\ R\

WAR and WAPORA Re poomis

Water anmd Air Rese mur cl m Imic orpora ted Data WAPOR,-\ I)aia

I)at cs 9—13 Ji m mie 10) 75 II — IS Atug iust 10)75 ‘2 3 So.’ p ie unt hs_’r )

t o ’ 5’ .t mm ,o us I 2 3 I 2 3 3

l’.o , .mm om s _ ’ts ’r mimg i”I e’u*Ce’pt w ime re m i to t e d

-\ hk mihunui i s 4o .5 45 , s 48 .o 5 0 4  5 5 3  54 7 0 oo

I o s i .u l s muh l m t ms _’s lOS 2 1 °) 15 , 4 t .2 14 .2 ‘ 
I l l s  72 II

Fo Ld sss l t ds  7,55  s l o t 5 1 1 0 .5 l’ s  l4 ~ .5 1 h 5 l . ~ , ~ 1 0

l o o t a l dms s s _ ’ imiu mn mu ned 2~5, ) )  9 1 1) 03. 5 ‘lOt) I 0 H ~~ 4 7 ) )  ‘ ~‘~4 t)~
so o j i s l s

o o i , i )  susp emidu’d 10.0 - 8,°)~ 7.4 14. 0 5) , 5 7,)) I “1 I
so oh id to

\I u rams _ ’s 5 ,04 0 . 5 3 3  0.405 2, O~ 04 5 5  O~~°t 2 . 32 I

Nut rmtCs 0,2 51 ’ 0.022 0,02 0 .181 0.0 ) 45  0,0005 (0 . 73 ( I t

I’ o ta i  Kis’ Idatml mmmtr o og e n 0.74 0.3” 0.365 - I . 55 0 .305  0.325 O .2 0,6(~
\ r oom m m o mn u m m 0 .32 0.02 0.0 15 1 , 12  0 .07 0,O ° m c “ 0 .23 <0 ,25

(II) 9 .2 6 ,25 , 5° )  5 4 , H~ 3~~~S 2 3 5  “ “ t o

IU( ’ 7 .1 5. 5 6,1 4 .8 5 , 2 7 .05 ‘ 62 II

.0 mmmd 51s_ ’,ISd’ 
‘ 

4
( ‘ o s p p o s _’ r (pp h) 7 <5 40 ) o ( t

IeooH pph )  iS 7 <tO <10

lim b (pp h) - ‘ .2 <2 23 10

( ‘ lo r o o mm nuun m u P pp b a ) <5 <5 20 2 1)

Ms’ bo ,Is r \ (pp h) m , 9 4

IX) 
- 

(~~ °) 7 ,10 (o .5(~

Te’ ummp er atur e . ;‘ 75 ,2 7S~~ m 74 ,3 80. o I 8 1.23 80,(o9

p hI  ‘7 .5 7 7 5  7 ,7 7 .7 7.75 7 .65

Specific condit ion 774 i 65.5 172 ,5 498 192.35 183.2

Total hardness 125 , 65 ,4 64 ,2 I 05 71.4 65.2

Chlorine 17 .4 3.05 3, 7 4 1. 7 7 5 5  5 9 5

T o n a l phosphorus 0.4$ 0. 11 0.08 0.0t 8  0 .0215 0.022S
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APPENDIX (‘
WOODY PLAN’ I’S FOUND IN TUE V l (’ INITY 01’ VOLt IN ’ F l - , I - R

ARMY A MMUNITION Pl AN ’ !’ 2~

‘Frees

(‘onnnmlon name Scj s ’ mn t i  fic unaunne

[.obkolly pinne Pj , 1ILS’ tacda
I mu sle ’nun red cedar .Juimiperu.s u ’irg i, i i a, ia
(‘herryhark oak Quercu.s /~ilcai a var. p ag oda ej ol ia
North ern red oak Quercu.c rii bra
Sodu tinern’m red oak Quercim c ~ah ’aia
Piun omuk Qiier - mm , s , ta fus tr i.c

~~m tter  oa k Qiu’r u ts ,i igra
Willo w oak Quier uis  p / i c / l o s s

Swamp c hestnut oak Quer ( ’us ’ mi -h au.vii
Whn i te  oak Qmu ’rcuc a/ba
Sweet gum L iqmmi d wi m bar .c tm ’rac i f lmma
Red unnaple ‘I ( o r  r m i /o r um
Y ellow poplar i , ir i och ’#ii l rsnu t u / i / ) if e r a
Boxelder -le er negune/ o
Silver maple ‘I ec ’r sw ’c/ la r i m m iwm
Black willow SaIi.v ,i igra
( ;reem n ash / ‘ ra.vwu,s ps ’f l f lsm lm ’anica
W hnite ash 1”ra.vi , mu , s anu ’rieana
Beech / ‘~~,‘wo gr wu/i l o/ ia
Black cinerr y Pr mnmus .serot,na
I )ogwood (‘ori iu. c tlo r u/mi
A mnieri can elm ( ‘ him mis amerieaima
Pignut hickory ( a rm a glab r a
Sinellhark hickory (‘fir m a n i i i la
\lmos _’ke’nm n tmt lnickory C ‘ai ’m a tt , !)mi ’?i Is s\ ou
S ugzmr nna pie - F- i ‘r sat ‘ - Imarii ii,
Persimmon I)m’ s m s ~t t r o s  m’j, ’ m,’ ) , u) I , t m
Black walnut .Iugl a,m.c ; umCrsl
R ivs’r birch Betula Iu i ,n,’ra
Winged elm ( ‘ l ummis alaimi
llackherry ( o u t s  /aet ,tC~1 t 1

Sycannore  I ’lataniu.s 55 m m iilt ’ , u i i / i c
Black loc ust Rubinia p so ’i i i lcta m -at ia
Honey locust (i ledi is ia tri mu - aim 1/60 .5
Smus s ,mt rmms Sa.s.satra.’o aihi thfiul
Ai lanthus -1 i/Wit/fitS s i / l i t  ~~~~~
(‘rab apple .Slalm , s amm g ii.et i f~m lia
Blue beec h C ‘ar p i imus m ’ar nh,uap :a
Hawthorn ( ‘ rataegu .s sp.
Iron wood ( )s t r n ’ a  i ’ irg i f l i ana

Redbud ( ‘inm ‘/. t t ‘il/lilt/I ‘/1 5 / 5
Po ssuum in haw i/I’S’ (/( ‘(‘UIU(l

Pawpaw I SI 1 ? i I f l m I  nil o/oa
Mim n~ ms m m .‘llh, :ia ~u l i h r iss io i

~ S~~~~~~EDIW ~ ~ C T ~~ L
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Shrubs

Common name Sc ientific name

(‘an ne Arundinania gigantea
Oleaster E/ aeagnus angu,crifolia
I laeagnus Elaeagnus inac-roph ’u ’I la
Strawberr y bus h Euo,mi ’mue a,nenic ’anus
Rose mallow /1/b / se mi s sp.
Rose of Sharon l l i h iscuis sm ’niac ’u.c
St .  J o h n ’s-wort I I n ’/) er i ( ’iUf l sp.
Privet 1.igmis t rumn sp.
\‘arndina ,\a,’°d ulf i  do,ne.r tica
J ethead Rhudo (sp as scan den,s
Smoot Ii sumac Rhus gla bra
Multi lb ra rose Rosa ~nu/tiflora
Brambles Ruhus sp.
Llderberv Sambucus c ’anadensis
Bladdern u t Slap/fl ‘ lea trij oha
Rusty black haw E’ihunnu,n rufidmilum

Vi mies

(‘ onnrnon m anic Ss_ ’ iemn tif ic name

(‘ ross v i inc . i i m i ss osth - hmis m ’apreo tlata
Rattan vine Ih’n(’ile ’flmi c i sc a,i o le , me
Iloine ’~ suckle I.o,iu’era / apouu-a
\-‘ urg umi ua creeper I°a r i / uc ’ i u o  ,m m -’i,e ,em e , s- qui l l  quit ’ Iso/ Is!
l’o o u s m o n  mv~’ R/ mu ts .“mu/j ( -~j p u c
Bulibrner ,S’nui /a,v h~ i ia—i ~ o v
S,uwb rmer ,S’iium/5i v glauca
( onn mso m u gre’s_’nhner Sii i i/ a , o,’ !-s otu,u / , f o/ ia
Grape I i t i s 

~~

,‘\ ppen d mx (‘ 
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APPINI)IX I)

DI’IS(’RhP’flON OF W (X)l) l,ANI) St I1’ABII,i’I Y (;ROtJ PS

A Woodland stu utmi h i lu ty group con sists t ot  so i i s  that have s i rn i lmm r tree ~t r o o ss  Or r m m te ’  ant i
so. s t t t ~I ‘md l nunanagen nennt problenmus . I lazards mun ich limitationns t lnat m mrc espd’ d’ i m m i  l~ inn so  rI nt un
u u immui . t g e m n n ent  for t ine production m of  wood crops are described t’or emuc h su itmubi h i t y group. I I s ’ C )U 0 0 .0. u h
r m m t e  u s d’’sp ressed l mi s s i t e  hide~ which us the average height ol’ the dom iunm um n t m mm d codonnimnm unt tm ‘ ‘o ’s
‘.%‘e l l ’ s td o ~ ked. u nmanage d stands mut mu given age . Generally a sonl will hmmve a luiginer sift m d c  s omm
lower part t O a slope in comiiparuson to the tipper part. and norther un and e m us ter i n exposu m r o.’s o o t ’ s lopes
n u n  bu lly lanul connpared to southern and western exposures.

Tine woodland suitabil ity groups (WSG P are described below ,

~m, (
~ ~~~ Loaniny soils with hugh potential p rod mu c trvi t y ~ no sd ’ ri (o i is muu amn ; me ~’ui n em i t

pro ble umus s u m itahie I or soul tner un lnmmrd woods m mm d pi ‘es -

\~ S( ,‘ ss 8. Semmsonai ly wet soils so. m li i  higlm poten ut ia l prod uct m s m l  - ulno d L- r.m 15 ’
eo l m u i pmm i erm t lu m itat no rms and sligh t to unuodermute seedling uno r tm u I i l r ’ ~ to mm i t mu bb e  tar southern l t , t r o j s s
amid s °r p i nes .

WS ( ,-2w0 . I’xe essivelv wet soils with higln p to t em i t i m m l  produ ict iv i tv  - s ev e r e  cs~ tu ipmunent
i nuun mtmmtm om ns anud l moderate to severe seedling nior tm ul it y - sm.u itm m b le t’or wm iter—to le ’raun I In .mr dso. s o -  I s I s  or

mm mc ’ s

WS G— 3c 2 . ( ‘ lmi ve r souls wit f n nnodermite lv Inugh p r o d u c t s )  \ imnod er m it e ed l lum l n rm i e u ot
I m u m u m  t ,m t t o r u s  aund slight to rnodermmte seedlinig mortality best s u mited l’on’ st o u ntherun pines.

%~ S( — 3e8 - (‘herty soils , low in nmm turm ul te rt i l i iy c ’ I,t~ rest rto :!s upper lee c l  of sails no more
I I m m mmi 5 one in n mu uiagd ’ nunen t prohleuin , suitable for cit her need lelemi I (or Inn Omidi ld ’ mu I I rd’c’

WS ( ,~3 8 , Fragnnne mn t mm l souls with mnno dera t e lv higin prood luet is Iv - s lig h t too  m nno dd’ r , m me
emoo s i o n haimmrd and equuptnnenl restrictions and mod lermm te seed ll iung nio rtm ulitv s tu i t muble s i mm eo .’d ieh e mu l
mm m d  or bro mmd lhe m ul t rees.

WS ( ‘3 o 2  Soils wut h n moderately hnigh pro ( Ituet ivit v , no seriotis m 1 nm mm n mm ~’em u u e mut
rest rt t i omi s , ‘0miitahle for needlelemmi’ trees ,

WS( ;-3o7. So uls with immoder at ely hi gh produ ct is i t s ’ . no sen t o t i s  u n mn m n m ieeui n i’nt
p r o oh le’niis - suita ble for s outhern hardwoods m mm ud “ or pines.

WS G—3r8. Loamy souls on steep slopes wi th ninoderm mtd ’ l\ lmigh product iv it r m n nt od e rmit e
‘ no Os iori hmt ,, mn’ d and equipment Iimitmmtions: suitable for needleleaf m u mmd or bromm d leaf I nec ’s

WS G—3w8. Seasonally wet soils with niode rmutd ’lv Inigtm prod lt nct ivit \ m nn od erat e
d’ m h t m n p u m m e n t  Ii nn itations and slight to m oderate seed linng mortmm l it  r’ simm im il’ o le am needleleal ’ and °‘t om ’
hromldld’aI trees ,
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WS G-3x8. Stoney or rocky soils with moderately high produmctivity: slight to
mnn o d berat e erosion hazard and moderate equipment restrictions: suitable for needle leaf ’ ari d or
broadhleaf trees.

\vS ( ; -4c3e  , Seve rely eroded soils with moderate productivity: moderate to severe

c’ras iom n hmmzard and equipment restrictions and seedling mortality : best suited f’or need leheaf tree s ,

WSG .—4 d .~~ \Is , o~1 e rm mt e depth to shale; woodland restrictionn because tO s lual low root
dlcpth. .¶ c s e c management prohleuiis: best suited for needleleaf trees.

\V ’oG-4 x3 . Rock y soils with moderate productivity : sligh t to moderate erosion hnazm mrd
ami d mn nd o d le rmm t e to severe equipnneuit restrictions and seedling m ortality: best suited for need hielea )
I Fees

W S G-5x 3.  Rocky soils with low productivit ~ slight to moderate er mo s t a u n h im m ia rc i .
m u n ~~be ra te to severe seedling mortality and equipment restrictions: best su ited for needleleaf t re e s ,

\ r ro ’ n thu ~ 1) 86
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