AD-AO41 897

UNCLASSIFIED

F |
4| 59

ARMY ARMAMENT RESEARCH AND DEVELOPMENT COMMAND ABERD==ETC F/6 19/1
PRELIMINARY ENVIRONMENTAL SURVEY OF HOLSTON ARMY AMMUNITION PLA-=ETC(U)
JUN 77 E S BENDER: P F ROBINSONs M W MOORE

ARCSL=TR=77053




e ji2s

5

EX 32
vl P

|3°

o

N" R
fled
22 s p

N
O,

MIC ROLOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS 1963-A




LGS TIVOVAY







UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entored)

REPORT DOCUMENTATION PAGE e

BEFORE COMPLETING FORM

/‘/ ARCSL-TR- 7“9N\4[ / Cu_ 7‘R 7@"6.1 o (@:‘ NT'S CATALOG NUMB
: o/

5. TYPE OF REPORT-® RGOl

J—— | .
” m: e —— . b
‘ Technical Répert / 3
] / ' cporl,
@ PRELIMINARY ENVIRONMENTAL SURVEY OF HOLSTON ARMY —LM“‘] B une 1976 n
AMMUNHION PLANT KINbSPORT TLNNESS[:!: APRIL l()7(), , éﬁm aes@r M...Tn
e - EO-TR-77001
47 AUTHQR(a) . - 8. CONTRACT OR GRANT NUMBER(s)
2 : .
/[ Edward S/ﬁhndu Paul F /kubmson j
Melvin W. Mm)rc/ __William D. hormon
Arthur L/As.nlu 21 Daniel D. Rieder :
WWIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK i
. ; AREA & WORK UNIT NUMBERS
3 Director, Chemical Systems Laboratory
4 Attn: DRDAR-CLT-E Task 2, Subproject 3,
: Aberdeen Proving Ground, Maryland 21010 PAA Project 57X4114
11. CONTROLLING OFFICE NAME AND ADDRESS AT RERORT-BATE
Director, Chemical Systems Laboratory ( // June ®77
1 Attn: DRDAR-CLIJ-I NS Y NUMBER OE FAGES
3 Aberdeen Proving Ground, Maryland 21010 83
I 14. MONITORING AGENCY NAME & ADDRESS(I( dMlounl lmm Control"nd Oftice) 1S. SECURITY CLASS. (of thie report)

/ P } UNCLASSIFIED
I

15a. DECL ASSIFICATION/ DOWNGRADING

. l ' SCHEDULE
: NA

: i 16. DISTRIBUTION STATEMENT (of this Report)

' Approved for public release; distribution unlimited.
; Copies available from NTIS, Springfield, Virginia 22151.

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

Development of methods to minimize environmental contamination i
Ecological surveys of environmental conditions at AMC installations

3 19. KEY WORDS (Continue on reverae side if necessary and identily by block number)

RDX/HMX Environmental survey
Air quality Munitions manufacturing
Fauna and flora Holston Army Ammunition Plant

Industrial discharges

. ABSTRACT (Continue en reverse side if neceasary and Identify by block number)

A preliminary environmental survey was conducted at Holston Army Ammunition Plant (HAAP) in April 1976,
This report presents the data compiled from that visit and a thorough literature search of regional sources. The
actual or potential environmental impact of operations performed at HAAP is discussed. Biological data gaps
have been indicated and the potential occurrences of rare or endangered species have been discussed and docu-
mented where this information is available. 1

\ |
DD ";::"n 1473 EOITION OF 1 NOV 65 1S OBSOLETE . ; ‘f/

M UNCLASSIFIED
y ! { J : /ﬂ SECURITY CLASSIFICATION OF THIS PAGE (When Data Enterad)




PREFACE

The work described in this report was authorized under Task 2, Subproject 3, PAA
Project 57X4114, Development of Methods to Minimize Environmental Contamination; Ecological
Surveys of Environmental Conditions at USAMC (now DARCOM) Installations.

In conducting such ccological surveys, a three-phase program has been developed. Phasc |
(initial site visit) was completed in March 1976. The publication of this report completes phase 11
of this program. The design of phase I1I (ecological surveys) will be based on the results of this
report, although phase 1T work will not be conducted at Holston Army Ammunition Plant 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 be cited for
purposes of advertisement.

Reproduction of this document in whole or in part is prohibited except with permis-
sion of the Director, Chemical Systems Laboratory, Attn: DRDAR-CLIJ-I, Aberdeen Proving
Ground, Maryland 21010; however, DDC and the National Technical Information Service are
authorized to reproduce the document for US Government purposes.
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PRELIMINARY ENVIRONMENTAL SURVEY OF HOLSTON ARMY AMMUNITION PLANT,
KINGSPORT. TENNESSEL, APRIL 1976

I INTRODUCTION.

In response to public concern for environmental quality, the President, the Congress,
and State and local legislative bodies have issued stringent directives to ameliorate the declining
health of the environment. In response to these directives, the US Army Materiel Development
and Rcadiness Command (DARCOM) has initiated major programs in pollution control and
abatement which involve many scientific disciplines, including biological sciences. Consequently,
biological assessments of pollution control and abatement are now being used to insure that the
environment is not being deleteriously affected.

In conducting assessments at the direction of DARCOM, the Ecological Research
office has developed a three-phase approach: (1) initial site survey, (2) preliminary environmental
survey, and (3)ecological surveys. The objectives of this publication are to collate and to
‘evaluate data pertaining to the area in which Holston Army Ammunition Plant (HAAP) is
Yocated, the mission and activities of the installation, an environmental description of the
installation, and potential environmental impacts from installation-related activities.

This document provides a basis for determining the critical activities of HAAP which
are now affecting environmental quality. Current information about the activities and their
effects is evaluated, and recommendations for additional work are made in areas where the
existing information is incomplete or insufficient to determine the impact of particular activities
on the biota and environment of HAAP. The document also provides a detailed list of references
and other sources from which additionai speciiic and detailed information can be obtained.

This survey program was initiated at Holston Army Ammunition Plant on 1 March
1976. Phases I and Il will be completed with this report. Plans to initiate ecological surveys at
HAAP will not be developed until the current toxicology and field surveys of RDX/HMX (cyclo-
trimethylenetrinitramine/cyclotetramethylenetetranitramine) are completed by the US Army
Medical Research and Development Command, Fort Detrick, Maryland. However, recommendations
for surveys in specific areas are included.

II.  AREA DESCRIPTION.

A. General.

Holston Army Ammunition Plant is located in Sullivan and Hawkins counties. This
area in northeastern Tennessee is bounded on the east and southeast by Johnson and Carter
counties, on the south by Greene and Hamblen counties, on the west by Grainger and Hancock
counties, and on the north by the Tennessee-Virginia State line (figure 1). The total land area
comprises 907 square miles (table 1). Kingsport, the nearest city. is approximately 165 miles
northeast of Chattanooga, within a nearly continuous mountain chain.

The area is sparsely populated with the greatest demographic concentrations
occurring in the tri-city area (Johnson City, Kingsport, and Bristol). This area is the economic.
educational, and social region which HAAP potentially affects. Statistical facts have been
summarized from a 30-mile radius (table 1) because it includes the area from which HAAP draws
more than 90% of its employees.
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Table 1. Summary of the Geographical and Population Data for the Area
Within a Thirty-Mile Radius of Holston Army Ammunition Plant

County Area Population* County scal
sq mi ket o
Sullivan (Tennessee) 427 129,500 Blountville
Greene (Tennessee) 613 49 400 Greeneville
Unicoi (Tennessee) 185 15,254 Erwin
Carter (Tennessee) 348 42575 Elizabethton
Washington (Tennessee) 323 78,300 Jonesboro
Hawkins (Tennessee) 480 37,400 Rogersville
Scott (Virginia) 539 25,290 Gate City
Washington (Virginia) 574 40,133 Abingdon
Population Population Population per
County Urb Perc = square mile
rban ercent total Rural Percent total
Sullivan** 71,037 55.8 56,292 442 308.1
Greene 13,722 28.8 33,908 712 777
Unicoi 7,232 474 8,022 52.6 825
Carter 12,269 28.8 30,306 112 1224
Washington 33,770 45.7 40,154 543 228.5
Hawkins 9918 294 23,808 70.6 70.2

*Census of 1970 World Almanac. 1975.
**Tennessee Statistical Abstract. 3d Edition. University of Tennessee, Knoxville. 1974.

B. Topography and Drainage.

The A and B plants of HAAP are contained in Sullivan and Hawkins counties.
respectively. These counties lie in two provinces of the Appalachian Highlands: the Valley and
Ridge province and the Blue Ridge province. The Blue Ridge province includes the Holston River
Mountains with elevations 3,000 to 4,000 feet above sea level. The mountains of this chain are
generally steep-sided, massive peaks with narrow ridges. The remaining area described as Valley
and Ridge province is rolling land with numerous intermountain ridges to 2,000 feet. The Ridge
and Valley province is subdivided into five major physiographic divisions, according to the relief
and underlying rock. Two divisions are included in the HAAP vicinity, the western shale hills
and Bays Mountain."

The western shale hills extend northeast and southwest of Kingsport. The elevation
averages about 150 feet higher than that of the limestone ridges and valleys. Drainage channels
thoroughly dissect the area and both the north and south forks of the Holston River have
modified the topography. Relief is characteristically hilly and knobby.




Bays Mountain predominates the arca and it is south of the Holston River.
Elevations are about 2,200 feet above sea level or 1,000 feet above Kingsport, which is located at
the base of Bays Mountain on the bottoms and terraces of the Holston River.

Both forks of the Holston River are somewhat shallow and sinuous. They carry the
major drainage of the area to the Tennessee River. The North Fork of the Holston flows south
from Saltville and Gate City, Virginia. The two forks converge at the north boundary of HAAP
“B” plant. Upstream of Kingsport, the South Fork is impounded by Fort Patrick Henry Dam, a
hydroelectric and flood control project of the Tennessee Valley Authority (TVA). Prior to
construction of the dam, flooding was common. TVA is required to release enough water from
the Fort Patrick Henry Dam to maintain the flow at 450 ft3/s to mect the industrial needs of
Kingsport for cooling waters. Now, the current demand is over 750 ft3/s, so additional water is
purchased, principally by Tennessee Eastman Company, from TVA.

The North Fork of the Holston River is not regulated and has an average flow of
851 ft3/s and a 20-year 5-day low flow of 46 ft3/s. Tennessee water quality criteria are applied
on the basis of two definitions of minimum flow: (1) unregulated streams - 3-day minimum,
20-year recurrence interval, and (2) regulated streams - instantaneous minimum.?

€. " Chmate.

The climate in the vicinity of HAAP is highly variable (although it is characterized
as temperate and continental) with short, moderate winters and long, warm summers. Lowest
temperatures usually occur in the mornings during short periods of inversion. Prolonged periods
of cold weather in the arca are generally due to slow-moving cold cells associated with storm
centers from Pennsylvania and southern New York. Monthly mean temperatures range from 36°F
in January to 75°F in July (table 2). The growing season consists of about 180 frost-free days
between April and October.!

Table 2. Average Temperature Extremes for the Holston
Army Ammunition Plant Area
Normals are based on record for the 1941-1970 period .3

Month Daily maximum Daily minimum Monthly mean
°F °F °F
January 46.0 26.7 364
February 48.9 284 38.7
March sl 345 45.8
April 68.3 442 56.3
May 778! 52.6 649
June 84.0 60.7 724
July 85.9 64.4 752
August 85.3 63.1 74.2
September 80.4 56.6 68.5
October 70.4 45.3 579
November 56.9 345 45.7
December 47.3 28.0 317
Yearly average 67.3 i 449 56.1




Although HAAP does not lie within any principal storm tracks, it comes under the
influence of storm centers that pass along the gulf coast and up the Atlantic coast toward the
northeast. Topography is quite important in causing weather patterns peculiar to this arca. Moist
casterly airflow in the lower levels of the atmosphere is usually blocked by the castern mountain
slopes, producing an abundance of precipitation on the higher ridges but leaving only dry,
slightly warmer air masses for the Holston arca. July has the greatest precipitation from
thunderstorms occurring most frequently in the afternoon and carly evening. In late winter,
rainfall is also abundant, due mainly te moist air associated with storm centers to the south and
northeast. Average annual precipitation is over 40 inches. but 80 inches annually has been
recorded in some mountainous sections to the cast and south.® Snowfall accumulations persist in
mountainous regions after November.

The average windspeed is 5.6 miles per hour (table 3).* Surrounding mountains tend
to enclose HAAP and Kingsport and thus direct airflow along the course of the Holston River.

! Table 3. Wind Characteristics (Averages) for the Holston Army Ammunition Plant Area

_ Month Average speed |  Prevailing | ooy vMax‘imum i
| direction Direction** Year
j mph mph

! January 64 WSW 40 25 1963

February 7.0 NE 46 25 1901
March 7.5 WNW 40 25 1952
April 72 WSW 40 25 1970
May 54 WSwW 50 32 1951
June 4.0 NE 3§ 26 1973
July 4.1 WSw 40 23 1961
August 38 NE 46 34 1962
September 43 NE 29 31 1967
October 4.6 NE 35 28 1965
November 59 w 35 29 1965
December 6.0 WSW 40 24 1968
Yearly average 5.6 WSW 50 32 1951

*Maximum windspeed - Speed in miles per hour observed during a 1-minute interval.
**Wind direction: Numerals indicate tens of degrees clockwise from true north.
NOTE: The period of record for the average windspeed is 20 years, for prevailing wind direction
is 9 years, and for maximum windspeed is 19 years.
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D. Air Quality.

The Tennessee Air Quality Act authorized the establishment of the Division of Air
Pollution Control under the Tennessee State Health Department as the regulatory agency for air
quality standards. Through subsequent legislation the State was divided into four regions,
excluding Davidson, Knox, Hamilton, and Shelby counties which are under separate authorities.
Kingsport is included in Region I, i.e., the Eastern Tennessee-Southwestern Virginia Air Quality
Control Region.

The Tennessee Air Pollution Control Board has two fixed sampling locations and
one mobile monitoring station in the Kingsport vicinity. Fixed stations are located in northeast
Kingsport, behind the Sullivan County Health Center (residential area) and at the Kingsport
sewage treatment plant (an industrial site). Total suspended particulates (ug/m3) have been
measured at both fixed sites since 1969 (table 4), but sulfur dioxide, nitrogen oxides, ozone, and
hydrocarbons have not been reported. Particulate concentrations have decreased during the
sampling period, but there are still violations of both primary and secondary standards for the
24-hour mean concentraticns at both sites. The irregular topography and the prevailing summer
and winter calms contribute to seasonal periods of air stagnation and temperature inversions.®

Table 4. Annual Geometric Means for Suspended Particulates at Kingsport, Tennessee

Suspended particulates annual geometric means
Location
1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975
pg/m3
Residential 83.5 89.8 | 944 | 77.1 77.3 722 67.7
Industrial 207.5 | 1743 | 1523 | 136.5 | 153.4 | 151.7 | 1203

Metals are common atmospheric emissions from refuse- and coal-burning operations.
Extensive monitoring was conducted at both fixed sites in Kingsport using a high-volume sampler
and atomic absorption analysis. The concentration of 15 metals was measured between 1 July
1973 and 30 June 1974.° Aluminum, copper, iron, lead, magnesium, manganese, and tin were
all detected during this period. Aluminum, lead, and iron were each found in concentrations of
1.0 ug/m3 or greater during the survey.®

The State also cited high soiling indices, but sulfur dioxide concentrations were not
measured in excess of the primary standard. (Soiling index is a measure of particulate matter in
the atmosphere. It is determined by measuring the rate at which clean filter medium is soiled
during filtration.) The applicable Tennessee ambient air quality standards are summarized in
table 5. Insufficient data are available from State monitoring programs to determine compliance
except for suspended particulates.

The Tennessee State Health Department could not provide a source inventory from
the Kingsport area, but the following companies have received permits: Tennessee Eastman
Company, Kingsport Press, Mallory Battery Company, Super Dollar Market, and Northside

i




Table 5. Tennessee Ambient Air Quality Standards for Suspended Particulates, Sulfur Dioxide, Carbon
Monoxide, Photochemical Oxidants, Nonmethane Hydrocarbons, and Nitrogen Dioxide

Primary standard Secondary standard
Contaminants ; Average ; g Average
Concentration ihterval Concentration interval
ug/m?3 ppm by vol pg/m3 ppm by vol
Suspended particulates 75 - AGM 60 - AGM
260 - 24 hr 150 - 24 hr
Suflur dioxide 80 0.03 AAM 1,300 0.5 3 hr
365 0.14 24 hr
Carbon monoxide 10,000 9.0 8 hr 10,000 9.0 8 hr
40,000 35.0 1 hr 40,000 35.0 1 hr
Photochemical oxidant 160 0.08 1 hr 160 0.08 1 hr
Hydrocarbons 160 0.24 3 hr 160 0.24 3 hr
(nonmethane) a.m. a. m.
Nitrogen dioxide 100 0.05 AAM 100 0.05 AAM

NOTE: 1. Al values other than annual values are riaximum concentrations not to be exceeded more than once per year.
2. Parts per million values are approximate only.
3. All concentrations relate to air at standard conditions of 25°C temperature and 760 millimeters of mercury
pressure.
4. AGM - Annual geometric mean.
5. AAM - Annual arithmetic mean.
6. The hydrocarbons standard is for use as a guide to achieve oxidant standards.

Hospital. These facilities contribute hydrocarbons from the manufacturing and disposal of
contaminated waste: sulfur dioxide from coal burning for power, heat, and steam: and nitrogen
oxides from acid and solvent manufacturing. The State would not release data specific to
industrial stack emissions, and no comparison of air quality was made between Kingsport and the
surrounding areas in any of the State annual reports.

Air pollution is a problem in the Kingsport area, because there are numerous sources
and meteorological and topographic conditions which tend to concentrate the stack emissions.

E. Water Quality.

The South Fork of the Holston River, from its mouth to mile 5.7, and the Holston
River. from mile 131.5 to the confluence of the north and south forks. are severely polluted by
multiple waste discharges from the Kingsport area. The Division of Water Quality Control.
Tennessee Department of Health, considers this area to be the primary water pollution problem
area in the state.” The Tennessee Eastman Company, Holston Army Ammunition Plant, Mead
Paper Corporation, and the municipal wastewater treatment plant of the city of Kingsport are
the major sources of pollutants among the fourteen dischargers with permits.




The water quality problem is intensified by fluctuating streamflow and low
concentrations of dissolved oxygen in water entering the Kingsport area through releases from
the TVA Fort Patrick Henry Dam and hydroelectric facility located on the South Fork of the
Holston River at mile 8.2. During the summer, water released from this facility is low in
dissolved oxygen (frequently below 1.0 mg/1). These low concentrations of dissolved oxygen
greatly reduce the capacity of the river to assimilate the large load of organic wastes discharged
in the Kingsport area. The problem originates at Boone Dam, where low dissolved oxygen occurs
in summer when the lake is stratified. This poor-quality water is released unchanged into Fort
Patrick Henry Reservoir.

Table 6 presents a list of major discharges and their characteristics in the Kingsport
vicinity. The Tennessee Eastman Company contributes two-thirds of the total organic waste
loading from all sources in the area. The description of waste treatment and discharges was
obtained from State records which were updated in October 1975.7

The past operations of the Olin Mathieson Corporation, Saltville, Virginia, have
seriously polluted the North Fork of the Holston River with dissolved solids, chloride, and
mercury.? The problem of dissolved solids, which frequently resulted in high calcium hardness in
the Holston River as far downstream as Knoxville, Tennessee, has diminished greatly since the
Olin Mathieson Cogporation abandoned its plant in 1971. However, mercury is still present in the
sediments, and concentrations in fish are nearly twice those allowed by the Food and Drug
Administration for human consumption. Leaching from the abandoned slurry ponds and runoff
from contaminated facilities of the Olin Mathieson Corporation may still be contributing to the
problem.

In a 1972 survey of the Holston River Basin, EPA found that approximately
137,500 pounds per day of biochemical oxygen demand (BOD) were discharged into the Holston
River and the south fork in the vicinity of Kingsport, Tennessee.? The ultimate oxygen demand
from nitrification of these nitrogenous components was 84,000 pounds. Extensive sludge beds,
estimated as covering 25% of the bottom, were found? between the confluence of the north and
south forks and the headwaters of Cherokee Reservoir in the Holston River. Most of the increases in
temperature, total nitrogen, and BOD were contributed by the Tennessee Eastman Company and
Holston Army Ammunition Plant, A and B@as. The EPA states that these pollutants must be
removed to improve the quality of the water. 1

III.  INSTALLATION INFORMATION.

A.  Description.

Holston Army Ammunition Plant is divided into two separate areas: “A”, which is
located within the city of Kingsport in Sullivan County, Tennessee, on State Route 93: and “B"
in Hawkins County, 5 miles west of downtown Kingsport on US Route 11-W.

Area A in down Kingsport is the smaller of the two locations, comprising 112 areas.
Area B, the principal subject of this report, covers 5,913 acres which are bounded on the north
and west by open rolling country and on the east and south by the Holston River. Beyond the -
river lies Bays Mountain, whose ridge forms the southern perimeter of the installation. |

Of the total acreage, 33 acres are improved; 1,086 acres are semi-improved:
1,111 acres are un‘wroved: and 3,828 acres are forested.

14

, , S RO T T To— mmJ




1/1W 6°0 "SPROS |qea[1Ias
f/3w Qg owz /3w ()| ‘uon
3w gy wniwonyd /3w g1 N-EHN

oA

00§ - dutputg yooq

S310u00y 10 Aqel

JO pus 39§ -JLON

/3w Op| spios papuadsns ‘3w $77 ‘qOH UONEBIIE PIpUdIN £0°0 AIPjIUES pue $s3001g pue dunuud yoog 7 "ON jue|q ‘ssalg Lodsdury I3A1yY UOISIOH 161
viw 7 €oN 1/fw ¢ ‘N-EHN 800 "ON 23vureIp szamodxa *senm g PaIe quelq
/3w G *sprjos papuadsns ‘[/3w ¢ | ‘qOd auoN 1res 20BJINS PUE $535014 PIUOWIWE *PIO® LN uonIuNWWy Auly uoisjoy 13A1Y UCISIOH 6 LEl
V3w | .mOZ /3w g .z.m_.—z saarsojdxa ‘ajeniu g ®Baiv ‘juryg
/3w g7 ‘sprjos papuadsns ;3w 991 ‘0™ uoN T L00 "ON 5522014 PIUOWWE *PIOE DUIIN uonUNWWYy AWy Uoisjoy 131y UOIS|OH Tetl
viw [ “EoN ‘y3w ¢ N-EHN S00 "ON Jjouns saatsodxa *a1esmu g ease uelg
/3w [ ‘sprjos papuadsns :|/3w [7 ‘qOd AuoN 0°8¢ 20ejIns ‘3UIj00D ‘$530014 PIUOWWE *PISE LN uonunWWY AWy UoISjol 131y UOISIOH 96£1
3w o ‘ToN /3w ¢ N-CHN saasopdxa ‘aieniu g rale juelg
/3w g1 *sprjos papuadsns ‘[/3w (L ‘04 JuoN rad | P00 “ON $522014 PILOWLWE *PIOP LN uc v Awry 1°H 13ATY UOISJOH L6£1
£00 "ON saaisodxa ‘arenu d valv Juelg
- AuoN - adeuIRIp 30B)INg PIUOWIWE *PIOF SUIIN uonunwwy ULy uoisjoy 13ATY UOIS|OH 0%l
UONBULIO[YD ‘11[1) a saalsofdxa *ajenru | ware urlg
/3w ¢ ‘sprjos papuadsns ‘[/3w § ‘qOd FuIPouUl ‘uonRIUIWIPIS P10 00 "ON A1ejtueg PTUOWIWE *PIOB JUIIN uonIUNWWY AWy uoiIsjoy 13A1Y UOIS|IOH oyl
1/3w £59°1 *sprios papuadsns
(3w 1 EON 100 "ON saasodxa *aenu § rare “Jurlg
/3w 1 ‘N-EHN :1/3w 9¢ ‘qod uoN 01 ysemyoeq 1ueyd 1114 PIUOWWE *PIIE SUIIN uonunwwy Aury UOISIOH I2ATY UOISIOH 9Ipl
y3w gy ‘qod ‘5L Hd SUON 670 umopmoiq 1apiog
/3 091°1 *A00 '1/3w T *N-EHN
{[/3w g0 ‘Spros aqeanIas 121y Fupyou ‘resodsip
{|/3w §9| ‘Spros papuadsns a3pnps ‘uonesjLIR 00S - [PuUIRW
(/3w Zpp ‘qod ‘v'L Hd ‘UONPZI[EIINAY ‘FUIUIIIDG SIL0 $520014 3urpuiq yooq “auf ‘ST UOISIIOH 1Ay UOISIOH | 1621
1/3w 970 ‘o1z
‘Y3 7o ‘pedt /3w 779y ‘uon
1/3w €' ‘SpYOs [qraNIs
/3w pg ‘spnos papuadsns ‘(-9 Hd uoode] Ful[113s ‘uonenaro) Sy ssado1d ssejn)
sprjos papuadsng 3umias 100 A1zenb pue pueg
\ uonerodio) Ae[) pur purg
dery sjunyj uRlg syiom
3w gg ‘spyjos papuadsns :|/3w Sy ‘AOH UONEIUAWIP3S ‘UONEIIY w0 Areyueg TOL - ssP[8 ey SSE[D) UTEQOY) JUIRS ULSLIdWY Jaary uoIS|OH L Y4
P/IP3N
SONSLIDIIRITYD 4 ,IISEM PAIEAIL waunean adA | LAWN[OA adfy aisep ssafojdus jo 1oquinu Ansnpuy wreans S
‘1anpoid edidutig Futaraday ary

2assauua | ‘podsiury Jo ALUDIA Y1 Ul 19ATY UOIS]OH Y1 UO $IIINOS JISPA\ [PLISNpU|

9 21q®L




/3w ,p ‘4 se snioydsoyd
€L HA /T [0 ‘spHos 31qean1as

uoode]

12A1Y UOISIOH

‘3w Lz ‘spros papuadsns /3w ¢ ‘qO9 paielar ‘Funnas Arewnyg 881 $$20014 0Z0'1 - 13ded pue djng MW ods3ury ‘siadeg pespy 3O 3104 yinog £
=y
/3w | ‘sprjos pepuadsns 'y/3w 91 ‘qod pues ‘3um)as ‘UONRIDY 62070 feyueg ‘JUj ‘SaUr] UOXI(] PUE UOSER
L99 - Buiysem
v3w 95 ‘qod ‘13w 7' 1 ‘N-EHN puE FuIdiAss
‘/3w g1 ‘aseard pue o 12111y pueg 100 $$3001g aourRUSIUTEW XonI] “JU] ‘SaUNTUOXI( pUE UOSER X231 sy €0
V1w ¢°0 *spros 3[qeapis UoHEULIOYD
/3w g6 ‘sprjos papuadsns ‘[j3w SZ[ ‘qOd ‘131 Uty ‘FuTualing 8L00°0 Arpuney Aipune] w0y Aysep-Aysiy uapren) uuiy ¥231) Apasy 60
007'Z - 3utpuiq
/3w gy vz 11 Hd JuoN v60°0 3u1jood pue ss20014 ¥o0q pue Sunuud yoog I "ON jUEq ‘5331 1ods3ury ¥231) Apa2y | §°0
/3w 911 ‘spyos pIAjossIp 001 - sTeorway> v ®ale‘jurlg 13ATY UOISIOH
‘¥ HA 'Y3w 1 ‘qod uoo3e] pajesdy £Er 3UO0O puUE 553001 onued1o [euisnpuj uon v Awiy uoisjoy Joyojyinos | 0Oy
/3w 060°0 ‘wniworny> Z00 "ON ssad01d
‘I/3w 71 ‘spros popuadsng auoN $00°0 ‘GI "ON pU® | ‘ON IuPlg
100 "ON ssa001d
/3w g4 ‘sprjos papuadsng AuoN 9000 ‘S1°ON pue | "ON jueld
#1T - ¥ouq dutoey pue
/3w Q7 1°0 ‘wnrworyd Buipymq pue syo0[q 3ur 134Ty UOISIOY
/3w Z§ ‘spros papuadsng AuoN 700 ssado1d § “ON U]y -pling 13pUDd pue 3J31OU0)) $1oMpoly 3[eYS [elauan JO 3104 yInog 0¢
UoISIAL(]
uadAxQ wAYINog ““suj 19ATY UOISIOH
a3reyasip oN apAdal pue 3umiag 8000'0 $59001g ¢ - 588 uaf120y * STEOIWAY)) pue s1oNpold Iy joyogyinog | §°Z
/1w 9 “sprjos J1qeaIs 700 "ON jjounz
/3w 09,‘ 1 ‘spnos papuadsns ‘[/3w Z ‘qod UONBZI[RIINAU JUOISIWT] LSO 308JINS PUE $$3001§
100 "ON €151 - ssed el syIom 13A1Y UOIS]OH
/3w p ‘o4 ‘/3w Oy ‘spos papusdsng auoN LEO 3urj00d pue §53001 | ANM paystiod ‘ssefd ulaeg | SSE|D URQON) JUTES URdLIAUNY joyogqinos | 0%
4051 ‘asu amieradwa | AuoN 0985 3uroo)
3w g ‘asoueduew
/3w gg ‘sarejms $7T - uoneauasd welg
‘13w g ‘Awrugexre i, Hd uoONEIUIUNPIS (1R AIejlues pue ss30014 Iamod dmdafg WS 191G UYOr-VA L 13ATY UOISIOH 7901
P/IE3N
SOMSUIIIEIRYD , ,IISEM PRI uauiieasy adK LUN[OA ad A1 215 s?akojdwa jo 19quinu k31snpuy weans aprw
t1onpoid edouig Funaanay 1Ay

(puoy)) 9 alqeg

16




“208S3UUS | “I[IAYSEN “JUIWLIRAI(] YIEIY LIS IINSIUUI | “|OIIUO)

,.55_0 131ep JO UOISIALQ Y1 UL J[QE[IEAT 19M PIEDP OU ‘UIAIF 10U 1P 1ajoweind adads oyl JO SUOEIIUIUOD 2U2YM TAISTM PABIRYOISIP Y W {inuenb uedIUMS Ul PUNO) 3G 01 A[RYI| PAIIPISUOD 1P PIIST| SIMIWERITY 4

12120 1STM JO FURD (D21 10 $3SSO] HONTIOARAS PUP UOREINONOI O] NP JQE} SIY) U1 UIAIE SB PIZIPYDSIP 2)SEMm JO PALEIPUI 2Q JOU Aew Isn £jrep IFeiany ,

PUBLIAP UIBAXO [BIMWIYIOIq — (JOF ‘PUPWIP UIFAXO [BMWIYD — () "UIFOINU i £ON ‘uasoniu pruowwe N-EHN (SMO[j0 ST 217 UWINO) SONSLIAIIRIBYD JISEM PIIE3Il J3PUN Pasn SUOLIPIAIQQY “JLON
P/q] p€€ "SpHOS papuadsns SLS 1 - s[eonwayd pue 12A1Y UOIS|OH
‘qoL8 dmeradwal i |-y Hd Jumiag o 800 "ON jjouns jid ysy ‘sonserd ‘siaqy JNAYIUAS Auedwo)) urunsey 3L JO %30 1 yinog Y
9()() "ON ssad01d pue SLS 1T - s[ednwayy pue 13A1y UOIS|OH
P/4Q1 009 ‘spros papuadsns 'p/ql 00€ 1 ‘AOH uoN LE'6 “adveuresp aoejns ‘3uroo) *soused ‘s1aqly dNaYIusg Auedwo)) uewsjsey L JO }i0 § yinog vs
$00 ON ssa201d pue SLS 11 - speorwayd pue 13A1Y UOIS|OH
P/Q1 00L'61 ‘spijos papuadsns :p/qj €8/ ‘A0OH UON sy ‘adeurelp 2oejIns ‘3uroo) ‘sonserd ‘s1aqy oHAYIUAS Auedwio)) uewiIsey 295SUUI | 10 j104 yinog s
$00 *ON ssad01d pue SLS 11 - speorwayd pue 12A1Y UOISIOH
P/Q1 00L *sPYlos papuadsns 'p/q| L£§ ‘A0OE JUON Wi *adeuresp 2dejns ‘3uroo) ‘soused ‘s1aqy SnaYIULS Auedwo)) ueunsey L Jo %104 yinog 1)
£00 "ON ssad01d SLSTI1 - sTednuayd pue 13ary UOIS|oH
P/Q1 01T ‘spros papuadsns ‘p/q| L7€ ‘A0 AUoN 9¢1°0 pue aFeuresp adepng *soniserd *s1aqey dnIYIULS Auedwo)) veuryseq I JO 104 ginog 6€
P/1 068" 1 ‘snioydsoyd ‘p/q) 00€‘Z1
‘uadonu [yepaly [€101 :p/q1 008'€ ‘N-EHN SLSI1 - speonwayd pue 1aAry uoIsjoy
‘P/Q1 006'L9 ‘sPHIOs papuadsns 'p/ql 00¥ 6+ ‘AOH uoode| pajesdy I 700 "ON ssa0014 ‘sonseyd ‘s1aqu onPYIUAS | Auedwo) ueunsey L joyojyinos | ¢°¢
P/a1009'T 100 "oN werd
‘(uadoniu druedio) uadoniu [yepaly 101 juduIedI] 13leMm SLS'T1 - spearwayd pue 19ATY UOIS|OH
*P/Q1 00L ‘N—EHN 'P/Q1 00%'8 ‘08 *L'L-1'9 Hd UOnEZIENNAN Lze pur ‘ss2001d ‘3urjoo) ‘sonserd ‘s1aqy onayIuAg | Auedwo) ueunsey L joyojyinog | ¢y
1/3w g7 | ‘358313 pue fio
$1/3w 7€070 ‘siouayd ‘f/3w 7°0 ‘wnrworyd
‘1/3w 170 ‘spros 3[qea a8 uoneULIoNd
{|/3w g ‘sprjos papuad: uone 1p3s ‘uoneIde 16 - dens 1ayjeaj pue
‘9'g Hd '1/3w pg ‘qod ‘UONBII[I) ‘UONEZITEIINAN 0£00°0 ssadolg | ‘3unjaq uojAu pue 1ayieay Auedwo)) Sunjag 1oN-dis §331)) 38I0H Lo
13ATY UOIS[OH
/3w §51 ‘@00 “1/3w 081 ‘aod auoN 200 ysem pue 3urjoo) LTT - Y[ passadolg uorsIAL( AIte(] “*ouj ‘1ag joyioqynog | 0°¢
asu amieradwa | uoN 8€£0°0 3urjoo)
9°L Hd 'I/3w Q0TS ‘sarejins
3w g1 ‘SPNOS 3]qedAs uoneZIENNIU pue uoneiodio) 19ATY UOISJOH
1/3u QO L1 *SPYIOS PIA[OSSI(] ‘uonesyjuep ‘uonendnalyg ST0°0 $$25014 1€1 - WUAWad pueplog 1UdWA) AXIC-UU JO Y104 yinog x4
P/IE3N
SOISUIORIPYD 4 421SEM PAIRII| Juswsiean adA [ LaunjoA adA1 arsem s2aK0opdwa jo 1aquinu insnpuy weas apw
“1dnposd edoung Funnay a0y
(puo)) 9 aqep

17




T e

The distance and direction of the nearest cities in relation to area B are tabulated

below:
County City Population Distance Direction
mi
Sullivan Kingsport 33,100 0.5 NE
Bristol 23,800 25.0 ENE
Washington Johnson City 33,770 25.0 SSE

Table 1 contains further geographical information.

B. History and Mission.

The explosive RDX, developed by the British in the interval between World War |
and World War Il, was recognized by the United States at the time of our entry into World
War Il as an essential explosive for our success in that conflict. The Tennessee Eastman Company
in Kingsport had been engaged in the laboratory and pilot plant development of the RDX
process since January 1941, and this endeavor was expanded. In May 1942, a series of
conferences between the United States Army, the Corps of Engineers and the Tennessee Eastman
Company culminated in a contract for the construction of the Holston Ordnance Works.®

Holston’s operation was unusual in that a pilot plant was expanded into a very large
production plant during wartime with attendant material shortages and manpower scarcity.
Construction began on [ July [942 and was compieted on 15 March 1944, but the first
production line went into operation early in May 1943. Seven more production lines were ready
in the following two months. The finished plant in area B consisted of 10 identical lines
operating under a continuous batch process, with raw materials being fed into the beginning of
each line and the finished product being boxed and shipped from the end. The completed plant
became one of the largest high-explosives manufacturing plants in the world, daily producing.
during peak production, 750 tons of composition B. The total output during its operating life
was 434,000 tons. This powerful explosive was used in bombs, shells, and demolition devices.
Peak employment during World War Il was 6,854 contractor employees and 500 Government
employees. The plant was operated as Holston Ordnance Works-Tennessee Eastman Company
from 6 June 1942 to | May 1946, when it went into a standby status until 1 April 1949. From
that date until the present, the Holston Defense Corporation (HDC), a subsidiary of Eastman
Kodak Company, has operated portions of HAAP under contract. Although HAAP was originally
designed for high-volume production of composition B, changing techniques of warfare have
resulted in requirements for special types of weapons, missiles, and rockets incorporating such
products as Cyclotol, compositions A-3 and B-3, and M5A1 demolition blocks. In FY66, there were
70 different explosives produced. Materials are shipped to the Army, Air Force, Navy, atomic
energy agencies, and NASA contractors.®

The main mission of HAAP is the production of RDX, composition B, HMX,
HMX-TNT*, RDX-plasticizer, and other specifically ordered, explosive compounds.® '® Manu-
facturing operations are conducted in two separate areas. Area A operations consist of the
refining and concentration of acetic acid, the manufacture of acetic anhydride, and the storage
of raw and unrefined organic acids. Area B operations consist of the production of concentrated
nitric acid and the nitration of hexamine to manufacture explosives, the blending of explosive
compounds, and the recovery of acetic acid.

*TNT - trinitrotoluene,




As a class 11, Government-owned, contractor-operated ammunition plant, HAAP
handles and stores explosives. The Government staff assures that the provisions of the contract
are fulfilled by Holston Defense Corporation (HDC) and coordinates administrative needs of
higher headquarters with HDC.

C. Topography and Drainage.

The Holston A plant area is on relatively flat terrain on the Holston River terrace,
about 1,200 feet above sea level. Regulation of the river discharge from the Fort Patrick Henry
Dam by the TVA has eliminated flooding problems which previously occurred over one-third of
the B plant area to a maximum elevation of 1,185 feet. TVA established the maximum height of
flooding as 1,176 feet since the south fork was regulated. Waters of this second level would
inundate the floodplains containing HAAP’s burning ground and sewage treatment plant during a
flow exceeding 100,000 ft3/s (predicted every 200 years?).

In the A area complex, the manufacturing area drains south to Holston River and
northwest to Mad Branch (also called Unnamed Creek). In the B plant, the manufacturing area
drains into the combined forks of the Holston River through six drainage ditches with a total
length of 14 miles (figure 2). Drainage ditches carry surface water from the burning grounds,
potential overflow from the sodium nitrate lagoons, and process and cocling waters from the
explosive manufacturing area. The acid area and the primary distillation, steam plant, and
ammonia recovery areas are all drained by Arnott Branch. The primary manufacturing area is
gently rolling, whereas the administration area is somewhat hilly, rising above 1,300 feet in
elevation in the western portion. The two areas are separated by a ridge so that the
manufacturing area is not visible from US Highway 11-W. The raw water reservoir is located on
this ridge near the highest point in the area north of the river. The magazine storage area grades
from gently rolling land in the western portion to very steep areas which exceed 2,200 feet at
the eastern border. The major, named drainages from the storage area are Sand Branch and
Parker Creek, but each intervening valley of the Holston River Mountain is considered so rugged
that timber harvest management areas are largely restricted to the foothills. Marshland occurs on
the floodplains between the river and the magazine area.

D.  Air Quality.

The ambient air quality monitoring program at HAAP consists of high-volume air
sampling for suspended particles taken weekly for a 24-hour period. Monitoring is conducted at
four sites (shown in figure 3; letter G in area A and letters A, B, and E in area B). The results
from 1975 are summarized in table 7.

All data are submitted to the Tennessee State Air Pollution Control Board,
Nashville, Tennessee, and violations are reported in writing. The State is satisfied with HAAP
plans for pollution abatement. However, they have urged HAAP to proceed to compliance more
rapidly. The large number of suspended particulate violations at area A are probably a
combination of the emissions from many adjacent coal-burning and chemical-manufacturing
sources. During our visit, we observed visible emissions from the nitric acid concentrator and the
central coal-fired heating plant in area B. Vegetation in the downwind areas was examined for
potential damage. Although pi..2 trees in this area had yellowing of the needles and some other
symptoms of nitrogen oxide damage, the cause of these symptoms could not be traced to HAAP
without further study of their emissions. During periods of temperature inversion, photochemical
smog, another pollutant causing plant damage, is common throughout the Kingsport area.
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Table 7. Suspended Particulate Data* Summary (ug/m3) for
Holston Army Ammunition Plant
September 1975-February 1976

Burning Filtered water | Hospital

Station Area A (G)** ground (E) [ reservoir (C) (D)
Number of samples 19 19 19 19
First 24-hour maximum 186.3 90.4 130.4 125.6
Second 24-hour maximum 186.2 79.4 125.4 125.6
Times exceeded 24-hour primary standard 0 0 0 0
Times exceeded 24-hour secondary standard 4 0 0 0
Annual geometric mean 1259 58.6 91.4 70.7
Standard deviation 38.6 16.1 19.1 24.7

*Test was based on a 24-hour continuous sampling period and was conducted in accordance with the listed method in
Fed. Regis. 36 (84), 1086-1095 (April 1971).
**Corresponding map symbol.

In 1971, the US Army Environmental Hygiene Agency (USAEHA) conducted source
and ambient air monitoring.'® The stations shown in figure 3 sampled SO,, NO,. acid mist (as
sulfuric acid), suspended particulates, windspeed, and wind direction. During higher levels of
production, USAEHA found that, in area A, the steam plant contributed about 12% to the
ambient SO, concentrations and the azeotropic stills contributed about 14% to the ambient NO,
concentration. They identified the Holston River Valley adjacent to Bays Mountain as a natural
sink for the accumulation of pollutants and suggested that SO, and NO, monitoring be
established. USAEHA also recommended that the physiological responses of plant employees be
monitored if high pollution levels were found in area B near the bridge to the magazine area.

In general, air quality within both areas was found to be in compliance with existing
State standards and Federal guidelines (including Army Regulation [1-21) as of 1972, Suspended
particulates, oxidants, and acid mist were all in violation during some period of measurement.

The agency recommended that HAAP establish ambient monitoring stations for SO,
and NOZ.'° The design and procurement of these units was assigned to the Corps of Engineers
Mobile District under LI-24 MCA project, and six trailers equipped with monitoring equipment
for NO,, NO3, SO,, and suspended particulates are scheduled for delivery in 1977. Contracts for
trailer construction were awarded to Xonics, Inc., Van Nuys. California. Actually, seven sites
have been prepared by the Corps of Engineers. Instrumentation for monitoring total hydro-
carbons (as methane), coefficient of haze, acid mist, windspeed, and wind direction at two
or three sites is being procured, but the specific locations have not yet been selected. These
stations will be operated by trained personnel from HDC. Originally, each trailer was planned to
be equipped with an alarm for SO, and NO,, but this system appears to be too costly.
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E. Water Quality.

The water quality of the Holston River in the vicinity of HAAP is considered
poor?:'! as shown by data in the area water quality section. The characteristics of wastewater
from HAAP (both areas A and B) are presented in the manufacturing emissions section.

A program to monitor water quality is conducted by HDC, HAAP, and is designed
to meet two objectives: (1) to furnish background data on the characteristics and quality of raw
water sources at HAAP and (2) to facilitate process control through the early detection of leaks
or spills.'? Nine points in area A and eleven points in area B are sampled weekly with composite
sampling (figure 3). These monitoring points include stations in the receiving waters above and
below each area (table 8).

Malfunctions are detected principally through continuous pH monitoring at major
effluent outfalls to the Holston River in both areas. Grab samples are analyzed for BOD,
chemical oxygen demand (COD), pH, organic carbon, inorganic carbon, settleable solids,
dissolved solids, suspended solids, hardness, phosphates, chlorides, and water temperatures.
Measurements of the explosives components (RDX, HMX, and TNT). organic solvents (acetone,
toluene, and cyclohexanone), total nitrogen, ammonia nitrogen, organic nitrogen (Kjeldahl
nitrogen), hardness (total, calcium, and magnesium), and turbidity are measured in industrial
wastewater streams on area B.

The descriptions of the monitoring stations (table 8) show that they were selected to
achieve the multiple objectives stated above. The sampling locations, the rationale for their
selection, and the methods for analysis were detailed in a report by USAEHA.!® The parameters
and the methods recommended were based on the legal requirements of the Office of the
Pollution Control Board, Tennessee Department of Public Health, Nashville, which were
promulgated on 17 May 1971 for HAAP. The actual sampling locations are shown in figure 3,
excluding the industrial outfalls within area A. HAAP received a new permit on 28 July 1974
(table 9), which also had seasonal discharge limitations for nitrogen forms and BOD which
become effective 1 July 1977. The new monitoring requirements also include quarterly measure-
ments of phenols, copper, mercury, chromium, lead, and settleable solids.

Holston Defense Corporation water quality monitoring data from CY7S5 are
summarized and presented in tabular form for all monitoring stations (tables 10 and 11). The
first group (stations AOI_ and BO1_) are water quality stations (table 10). No measurements
were reported for stations AO1A through AOIE in table 10 for explosives (RDX/HMX and TNT).
turbidity, solvents (acetone and cyclohexanone), nitrogen (total nitrate, ammonia, and organic).
and suspended solids. Explosives, solvents, and suspended solids were not reported for stations
BO1 A through BO1C. The data reported in table 11 are from stations that are used to monitor
industrial and cooling waters. Explosives, turbidity, solvents, nitrogen, and suspended solids were
not reported from stations AO2A through AO2E. Data from this table are further discussed in
the section titled “Manufacturing Emission.”” A single deter.nination of COD (743 mg/l) was
made at station A02Q, an outfall from building 20. From reviewing the data provided, there are
no measurements reported of solvents, explosives, or nitrogen, which are characteristic of HAAP
wastewaters before settling, from stations in the Holston River. In this respect, the reporting of
the data is inadequate. The water carried in the many underground effluent pipes discharging
directly into the river probably has a very low concentration of dissolved oxygen (DO). Water
and Air Research found DO concentrations at one such outfall which supports this.'* There are
no data from HAAP monitoring on DO from underground effluents, although the continuous

24




Table 8. Sampling Stations for Holston Defense Corporation

Water Quality Monitoring Program

Map identifica-
I tion number

HAAP identifica-
tion number

Description

1 (8]

9
] 10

N.S.*

N.S.

13
N.S.
14
15
16
17
18

19
20

9
o

(3]
w

AOl1A
AOIB
A01C

AOID

AOIE
BOIA
BO1B
BOIC
AO2A
AO02B

A02C
A02D

AO2E
A020
AOQ2P
A02Q
AO2R
B02A
BO2B
B02C
B02D

BO2E
BO2F

B02G

BO3B
B03C

Upstream of area A in the South Fork of Holston River.
Downstream of area A, above Mead Paper Company outfalls.

Downstream of Reedy Creek, above the convergence of the sluice
(Ridgefield Bridge).

North Fork of the Holston River above the convergence with the
South Fork.

Holston River upstream of area B.

Holston River, area B water intake.

Holston River, Igloo Bridge (Arnott Branch).

Holston River, Church Bridge, downstream of HAAP, area B.
Holston River, water intake for area A.

Waste stream entering area A from American Saint Gobain glass
plant.

Surface runoff from Kingsport entering area A.

Industrial wastes from building 2 (acetic acid concentration),
area A **

Cooling waters from building 2, area A **

Main effluent from area A (west side).

Underground effluent from area A (east side).

Outfall from building 20 (anhydride making), area A.

Waste treatment lagoon effluent.

Underground effluent from lines 1-5, area B.

Underground effluent from lines 6-7, area B.

Underground effluent from lines 8-10, area B.

Manhole 148, effluents from shop area and the washing, primary
recovery, nitration, and hexamine solution buildings of lines 1-5.

Manhole, effluents from acid area.

Manhole 215, effluents from purification, filter, and weighing
processes, lines 1-2 (no data).

Manhole 308, effluents from nitration, washing, and purification
processes in lines 6-7.

Arnott Branch, near Holston River.

Surface drainage from lines 1-S.

*N.S. - not shown on map.
**These effluents enter the main ar