Best Available Copy

20030305079

AD-A286 217 ration PAGE

Forw Approved
OMB No. 2704-0183

i B e AR IR
| i s d ik 3¢ } how pome, ing the time (OF rEviewIng INITruCHIGn, 1earcnd
lw M gh!ﬂ iu M ﬁ“ m l mv;. v' :?l:\?-.. mdudn:q y ercdim; 't‘r?h burden estimate or
o

den, 10 Wathwngton Headauariens Servces, Directorate

ng e1ung datE SOUTCRY,
ary other asoect of thig

ntormation Operations and Repdrty, 1215 Jatferson
ice of Managemvent snd Budqet. Paperwark Reduction Project {3704-0184), Wathingtoa, 0C 20503,

1. AGENCY USE ONLY (Leave blank) lz. REPORT DATE
00/00/84

3. REPQRT TYPE AND DATES COVERED

4, TITLE AND SUBTITLE
ROCKY MOUNTAIN ARSENAL, PRELIMINARY MUNITORING PLAN FU NYDRAZINE B ENDING
FACILITY, PRELIMINARY REPORY

S. FUNOING NUMBERS

I'6. AUTHOR(S)

TRAUTMANN, W,

7. PERFORMING ORGANIZATION NAME(S) ANO ADDRESS(ES)

ROCKY MOUMTAIN ARSENAL (CD.)
COMMERCE CITY, CO

8. PERFORMING ORGANIZATION
ACPORT NUMBER

86009R01

T
7 SPONSORING / MONITORING AGENCY NAME(S) A Ri
s - ‘...’ -
MG AR

| 11, SUPPLEMENTARY NOTES

123, DISTRIBUTION/ AVAILABILITY STATEMENT

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMITED

10, SPONSCRING / MONITORUNG
AQ!NCY REPORT NUMBIR

o *t{
. 94-35012

it

. ewwe

13. ABSTRACT (Maxmum 200 words)

UDMH AND NDMA.

THE LOCATION OF WELLS AND SAMPLING POINTS.

04 1110 042 ==

THE CBJECTIVE OF THIS REPORT IS TO OUTLINE A PRELIMINARY PLAN FOR MONITORING
GROUND WATER, SOIL, VEGETATION, AND AIR IN THE VICINITY OF THE HYDRAZINE
BLENDING AND STORAGE FACILITY (HBSF). THE ANALYTES OF INTEREST ARE HYDRAZINE,

METHODS FOR CHEMICAL ANALYSIS OF THE ABOVE FOUR HEDI.\ ARE DIS.USSED. RESULTS’;
OF PRELIMINARY SAMPLING OF AIR AND SOIL ARE INCLUDED, AS ARE SMALL MAPS SHOWIHG

.

ALTTY TNPTTTTZD 8

14, SUBJECT YERMS
AIR MONITORING, SOIL GAS SMWPLES

5. NUMBER OF PAGES

16, PRICE COOE

QF REPOAT OF TS PAGE QF ASSTRACT
UNCLASSIPIED

17, SECuRITY (LASSIMICATION 18, SECURMITY CLASSIFICATION | 190 SECUMTY CLASSIHICATION §20. laMiYAT:C% QF ABSITAL

o
Ll

VTR L 0t ) )

VA Toren (VR (fpy ) T
Fraagmmq Sy LY Yeg ¥D.0H




e S : $6ccir0)

ROCKY MOUNTAIN ARSENAL Nm/'
PRELIMINARY
MONITORING PLAN
FOR -
HYDRAZINE ELENDING FACILITY

PRELIMINARY REFORT

1. PURPRSE, To recort on the status of the "Preliminary
Monitcring Plan For Hvdrazine Blending Facilitv * as revised and
submitted on 7 July 1987 and aonroved ‘for actton i{a QOctober 1982.

2. QBJECTIVES, To outline a preliminary plan for monitoring
groundwater., 301! and veqetation in the vicinity of the Rocky
Mountain Arsenal (R™MA) hydrazire blending 4acilitv. Analvtes of
interest are hvdrazine (MH2), unsvmmetricaldimechvihvaraszine (UDMH)
and N, N’~dim@thvinitroscamine (NDMA), The analytizal results will
be used to develcoe a fi1rst accrorimation of the deqree of
contamination present in speciéic areas of the facility.

. HISTOPICAL., The Rochky Mountain Arsenal hvdracine blending
facilitv was constructed i{n 1941 for Dlending Mz and UDMM to make
Aerczine 0. Aerozine 20 {s usad crimarily by the U S Air Force
(USAF) as a rocket fuel.

An {ncident occur~ead {a Novemter (975 when the ¢ire pratecticn
svstem malfunclioned due T3 a ~ower outage. Several hundred
thousand gallons of water filled t™e 01t arcund the large (290,000
Qal) UDMM storage tamk causing 1% tc float, The waler from the
pit are.u was Jumoed ontd the fievids %o the east and scuth oé the
east vard (Figure l). In May 1974 agoro:uimately 4 inches of UDMM
was found in the pit arcund the large tank due to leals In the
tank, The UDMH was pDumued to the sump (B=729) and was
neutralized.

During *he productive vears manv of the drums relurned for $illing
contasned residues of uc tc several gallcrns., These residues were
poured into the sump tD to neulralized. The Zrums were then
washed in the coen area scuth and mast of buildirng TI8 (Figure 1),

In 1991 RMA recuested the U 3 Cccugational Sadgty and Health
Agencv (CSHA) %o male a survev a3¢ the hvdraszine faci:itv tg
determine compliance wih e:13ting regulationes and the safety of
the woriing envircnment, ™esasgureadle levels of ND™A were found.
NDMA., a degredaticn p=27uct oé JDKHM, (s a carcincgen, The
facility was qhut down and remazirg in 3 st0rage~-caretake~ staltus
At this %ine.

§emea e e S ) e - — s e v e L e e ee——— y ———— W te e e A nabamtan -



*A1ji1ovy sujzesphy jo Inohey | aunbiy

W )
i .
(| P=po
E
v . LA — -
P - T - B 3
i 185193 o g
PR S
: 0 [ X 6] m ..6...mc - N m
Ee-ct 3 2 .
ZasA Q
e e ——— .+ g — - o ———— -+ —— JRS— e et e ——— 3 ot S o0 s o 2o
u - RO 7/ 7 - SRR &
— — Y gimapnd v
}
. -
s (2474
orvA 15M 45¢ ~12y
ists
—c !Hi... .1 Poiyg QOIPVNSAP
e) s
. e
- faaltl
o o -2
IR T o \
-t
\n\h‘ﬁv-ﬂ .
-
\\n -

—— i




e —————— - - -

4, METHOD

a. Air, RAir samples wers taken at T feet above ground level.
Ambient air was taken through glass tubes packed with Thermo
Sord-N at the rate of 1.9 liters per minute (l.imn) for two hours.
The samole tubes were extracted with solvents. the solvents
concentrated and analvzed by gas chromatograohv (CG) using a
Ni trogen/Phosoncrcous detector.

The ¢irst round 9of 3amoling $ollowing the CSHA report was done by
the Armv Envircnmental Hyg:ene Agency (REHA)., Samoling sites were
established as 1ndizated 1n Figqure 2. Selected sites from that
studv were used in three subsaguent rounds of sampling by RMA
personnel .,

In the initial RMA samoling round duslicate samoles were talen at
each site samoled. One set of samples were sent tc *he Thermal
Electron Corcscorat:on for analvsis. The other set was analvsed at
RMA Bv the Analvtical Svstems Branch (ASB) laboratories. The
second and third rounds of samples were analv/zed onlyv by the
RMA-ASE laboratcr:es. These three rounds of samoling were
undertaken 1n an effort to locate and recair lears I1n the UDMH and
Aerozine %0 piping svestems and other harcware. For this reason
samole s1tes were added cr deleted in esach successive round as
deemed necessary.

b. Soils, A lack cf methods for analvsis of soOi1l3 $for Mz,
UDMH and NDMA resulted in assigning a Reserve Chemical Officer
Major Jchn Neil the task of compiling a list of work dene in this
figld. Ma,or Neil contacted personnel in the USAF, QS™A, EFPA and
possibly other agencies. Mis efforti resulled 1n receiot of scme
ten pacers on Hz, UDMH and/cr NDMA analvsis. Si: pacers indicated
work had been dcnew with varving degrees of sSucCZess ONn One Jr more
of the trhree comoounds of interest in soils, Only twc methcds,
Caolorimet~v and Gas Chrocomategraohy (GC) or tandem coualaed Gas
Chromatography/Mass Spectrcmetrv (GC/MS) were described. The GC
and GC/MS methods both used Thermal Energy Analvsis (TEA)
equipment in the isalation and analysis of the analvtes. The lack
of TEA equipment at RMA-ASE has necessitatod the develooment of an
extraction and analvsis orocedure for soO1ls based on the formation
of stable derivatives. v

A method of determining the areal distribution of comoonents in
sail atmcsohers has heen develcoed bv Dr. Kent Voorhees and his
associates at the Colorado Scheol of Mines, Golden, Co. The
method consists of excavating a hole in the so1l appronimately a
{inches deep. A four inch long curie point wiras tipoed with an
adscrhent ig placed upright in the hole and covered with a 12 oz
caocacity aluminum can. The can {s then covered with sc1§ ard laft
$or a specified pericd of time. Aftar the specified time the
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wires are recovered and analvzed on tandem coucled mass
spectrometers with a data system (MS/MS/DS). Due to the low cost
of this method it was decided to do a preliminary study of the
facilitvy to determine the mast approoriate posxtzans for taking
s0ils samples for analvsis.

c. Water. Analysis of water samoples ar= heing done by tne
daerivative methcd develooed at RMA, The three methods of water
analvysis reoarted in the collected literature relied uoon
Color:imetric or TEA-GC analysis, Eqgquipment for TER analvsis is
not oresently available at RMA~-ASB laboratory.

d. VYegetaticn. There is very little published material
dealing with the analysis of Hz, UDMH and NDMA in plant tissue.
One reference was found which mentiocned the analysis of pnlant
tissues for UDMH. The RMA~-ASB laboratoryv will attemot to adant {ts
derivative~GC method for use with plant tissue.

Y. RESULTS:

a. Air, Aftar the AEHA reported concantrations of Hz., UDMH
and NDMA in the air at the hvdracine facility in 1982, it was
assumed that the Hz., UDMM and NDMA were coriginating from the leaks
in the plant pipes. A monitoring program was begun tc attempt to
locate anv leaks which could then be repaired. Figure 2 shows the
gsamoling sites. Aftar each samoling oeriod sites were added or
deletad in a~ attempt L0 bettar pinpoint sources of centamination.

The air samoling was accomplished by personnel from the ASE and
the Hvdrazine Facility operators under the direction of Messrs.
Elijah Jones. Dave Strang. Tom James and Martin Macias.

The results of the three rounds of samoles collected By RMA
personnel are cresented in Table 1. Repairs of the facilities
were made between samoling rounds but little total orogress is
indicated.

b. €S9ils. Due ta the amounts of HI and UDMH renorted to have
been distributed on the ground because of incidents and "state of
the art"” cleaning. mi:xing and filling preocedures, it was deemed
prudent to conduct a small soil gas survev to determine the
locations at which %o take scil samoles.

Siiteen wires were set out in and arcund the Hvdrazine Facilitv
(Figure I). The wires were allowed to remain {n olace for seven

davs and were then recovered and analvzed. The results (Tadble 2)
are given in total ion counts at mass to charge ratio (M/2) I8 the
molecular weight cf nitregen. These ion counts are compared to a

background ion ccunt at M/I I8 of (I35, The background ign count
of 1% was basad on other work of this kind don? previously in
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22

TEC ASB
Oate Lab Lab
Taken NDM
(1983) (ug/m’)
14 Jan ND ND
14 Jan ND ND
W Jan ND NO

'3 n:an ~5020 5-27
13 Jan 0.26 0.39

13 Jan ND ND
14 Jan NO ND
14 Jan ND ND

14 Jan 0.4 1.0

14 Jan 0.22 0.35

13 Jan 0.49 0.75
13 Jan 0.14  0.27

Trace = 0.05-0.15
NDO = <0.0§

Results of air monitoring
‘3¢ the RAMA hydrazine facilirty

ASB ASB
Date Lab Date - . Lab
Taken NOM Taken NOM
(1983) {ug/m”) (1983) (ug/m’)
22 Feb . ~0.55
22 Feb 0.38-
28 Feb 0.25 12 Apr NO
28 Feb  0.35 ..
28 Feb Trace _: 12 Apr Trace
28 Feb 0.33
28 Feb - 1.43 11 Apr 0.72
28 Feb 2.57 11 Apr 0.37
22 Feb 3.27 8 Apr 9.30
22 Feb 0.88 8 Apr 8.01
22 Feb 2.44 8 Apr 62.51 1
11 Apr 0.51 |
. 11 Apr NO
28 Feb 2.38 11 Apr 2.22
11 Apr 0.9%
11 Apr 0.47
12 Apr NO
12 Apr NO
22 Feb 8.78
22 Feb 7.41 8 Apr 3.63
22 Feb 12.87 8 Apr 6.78
22 Feb 2.60 8 Apr 16.20
22 Feb 0.68
28 Febd 0.32

Trace = 0.07-0.15
NO = ¢ 0.07

Trace - 0.07-0.15
NO = <0.07

TABLE ]
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Site lon
1 3114
2 2604
3 2924
4 2089
5 2639
6 1254
7 1953
8 3334
9 2446
10 2630 -
11 1965
12 1753
13 2919
14 2015
15 2420
16 832
TABLE 2

Total ijon counts at M/Z 28 and multiples cf background level
as deterriined by the soil gas method

Background
Multip

23.06
19.29
21.66

15.47 .
19.55 °

9.29
14.47
24.70
18.12
19.93
14.56
13.03
21.62
14.93
17.93

6.16
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other areas of the RMA.

The ion counts are centcured on Figure 4, The contour lines
indicate the trend of zoncentrations of nitrogen (N) and nitrogen
containing campounds in *he soi1l and/or underluwing ground water.
The highest concentration of IZT4 counts is approximatelv IZ times
RMA background. This was found at the drum and tank car loading
facilitv (site 8). The second highest concentration of 2114
counts is 2T times background., This was located at site 1. just
scuth of building 7SS where the drum cleaning was done. Figure 4
indicates the contamination comoonents follow surface drainage
patterns with subsegquent infiitration.

One set of soil samples were taken at site {T. outside the
facility fence. These samples were used to determine the
effectiveness of the first soil extract amd furfurcl derivative
method. The derivatives lacked the desired stabilitv and other
derivatizing agents were tried. Preaesently a derivative method i3
baing develooed at the ASE bv Mr Glen Kalas DAC., which seems to
form more stable azinme and hvdrazocne derivatives.

The remainder of “he scii samoles from inside the facility fences
have not yet been taken as stability of the analvytes is not good
once the soils are aerated in the ccllection process and before
stable derivatives are faormed. Sinmca2 the hvdrazine facility
operators also work in the laundry, access to the facility is very
limited until the laundry passes its Security Operations
Inspecticn (SQI).

c. VEZETATICN. The appraval of the sampling plan in QOctoher
8T made it necessary to wait until the soring of '84 toc collect
useable vegetation samoles. Due to the nature cf the analvtes
sought the greatest chance of success will lie with cellection of
new growth.

The derivative method of analvsis being develooed at the ASA for
M= and UDMMH should alsc work with the plant extracts. The
extraction of the analvizss from the plant tissue mav reguire
additional werk since there is very little published material
pertaining to the extraction of Hz. UDMH and NDMA from plant
tissue.

d. WATER. A number of wells in the hydrazine facility area
have shown the presence of high levels of nitrates of uo to 2 PPM
im the water. Unfortunatelv most of these wells were not analvyzed
reqgularlv for nitrates. The wells closest to the hydrazine
facility, wells 1-008, 1-012, 1-0T0 and 1-0IT were not previously
analv=ed for nitrates. These wells (Figure S) are now on the
sampling schedule and will add to a more complete picture cf the
contamination in the facilitvy area.




TR e et e

o ey T

*A¥j {123 2ujzeapAy 3y) punose pur uj seb jlos uj
unodwod Bujuieivod uabosifu Jo SUOjILIIUIIUGY

rad

n\ix\

iy CyINISNG

il B
I“MW““{ 11‘ WCM]IIE K

~

Z

N

)

¢




££0-10
1124

S|{9m Jajem

I EYELY Aujzesphy syl oy 1s2s0o
punosb anoy jo $u0)31e20| Ilew)wxosddy ‘g

sanb) 4

087 5o
Ty

JLVHIATIed y

- o ¢

; J@v

Sy OrIN YLD

et n sttt & o g,

L T

-~ '..-”n\‘dad:',ﬁ.

n
)

2 pem———

A




b, GCONCLUSIQMNS, The curie point wire method of so1l gas analvsis
sgems to hold great oromise as a tool to determine the areal
extont of 801l and ground water contamination. The method is
swift and relativelv inexcensive. Use of this method (n
preliminary work can result {n 3 better understanding of the
prchlem at hand and a more useful sampling or drilling olan,

There has been some wory done by other labcratories and
researchers or the g:tracticon and analysie of Hz, UDMH and MOMA
from soi1ls and vegetation, Most of this work was done in the
laboratory on samoles soiled with the analytes and extracted
almost immediately or under conditions which do not relate to
field samples. All of this {s very necasssary background for
develooment of useable methods. However very little has been
publisned on the succossful extraction of soil and vegetation
fimld samples.

The presence cf high nit~ate levels in ground water has been noted
at varicus distances and directtitons surrounding the hydraline
fac:litv, A more crganized monitoring program should de
ingtituted uring both existing and additional wells. Ananvsis for
nitratas/nitrites and organic nitrogencus entities should be done
on wells in this area on a regular scheaule.

The hiztory né the hydrazine facility {rdicates possible additicons
of Hz and UCMH to the scil throuzh spills and during drum -
cleaning. The s0il gas study verifiod the presence of elevated
amounts af nitrogencus comoounds {n the soll and i1ndicataed tresnds
in location., An erpanded so0i] gas {nvestigation should be
conducted to include tha area surrounding the hvdrazine facility.

The ground water samolee will be retaker %o allow uze of the
salicvlaldenvde darivative method of an, vsis. Useable vegetation
samoles cannct be harvesated until adeguate growth occurrs in the
foril=Juna tine frams., Thae remaining 10 scil samcles (3 sites 2 2
deoths) will be taken ags accaas to the factlitvy is allowwd and
laboratory asaets are available, This ;s e:pectuc to bae wilthin
the next few weeiks,

WILLIAM L TRAUTHMANN PRD
So1l1 Scimntist
Environmental Divisien




