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New statistical tools for better OE estimates

by Arkie Fanning, Huntsville Center, Systems Engineering Division

Five new statistical tools will
soon be available fo aid in es-
timating the amount of ord-
nance on OE sifes.

Designed for Huntsville Center by Dr. Bruce
Barrett of the University of Alabama, the new
statistical tools for estimating ordnance are still
in spreadsheet format, but a user friendly com-
puter program will soon be developed for use
in the field. Dr. Barrett also provided a techni
cal paper showing the derivation of the statisti-
cal distribution (negative binomial) that is the
basis of OE estimates. Each of the five spread-
sheets has a unique purpose and can be used to
generate “what if” scenarios to better define
the amount of ordnance on a site.

The first spreadsheet (table 1, page 6) re-
guires the user to enter the area of the sector
(in acres) and the area of the grids that have
been investigated. (If GridStats were used,
then the percent of each grid investigated
must be calculated and entered here.) Then
the actual number of UXO found is entered.

The spreadsheet returns the expected densicy
and number of UXO that for the sector.

The second spreadsheert (table 2, page 6) re-
quires the user ro enter a specified UXO count.
The tool compares that count to thar calcu-
lated in table 1 and L‘ﬂ|L‘l1|'jTL‘w‘ the probability
of having a lower UXO count in the sector. This
information can be used to obrain realistic OE
intervals for a sector.

The third spreadsheet (table 3, page 6) re-
quires the user to provide a density estimate
The spreadsheet will then re
items for that

for the sector.
turn the expected number of OE
sector based upon that density estimate.

The fourth spreadsheer (table 4, page 6) re-
quires the user to enter a probability value, and
it recurns the expected value of OE and the OE
density that is less than or equal to that prob-
ability. For instance, if we want a 95% prob-
abilicy that our estimarte is correct, then we
would enter 95 into the box, and the resulung
UXO count (for example, 100} is the expected

Tools convinued on page 6

Developing a risk method for the Range Rule

by Scott A. Hill, U.S. Army Environmental Center

he U.S. Army Environmental Center

(USAEC) has been rasked to develop and
promulgate the U.S. Department of Defense
({DOD) Range Rule. The proposed rule states
that assessments must.be performed to ad
dress overall risks posed by closed, transfer-
ring, and rransferred mlllyﬁ ranges. It also
identifies a process for evaluating appropriate
response actions on subject ranges that specifi-
cally address safery, human health, and the en-
vironmental risks posed by military munitions
and military ranges.

DOD and the U.S. Environmental Protec-

tion Agency (EPA) have agreed that DOD waill

develop a methodology to assess potential risks
at these ranges. Those agencies have worked
together in developing the Range Rule Risk
Methodology (R3IM) to meer the needs of the
Range Rule. USAEC has been tasked to help
develop the methodology in conjunction with
promulgation of the Range Rule. Therefore,
USAEC is working with experts from DOD and
EPA who provide technical guidance and sup-
port for R3IM development. USAEC is collect-
ing the input from the DOD and EPA and
working with a contractor to further refine the
methodology.

Risk method continued on page 6



Crefnamce

Web site provides quick
access to FUDS info

by Thomas M. DeWitte, U.S. Army Corps of Engineers,

Rock Island District

unded through Hunrsville Center,

Rock Island District has devel-
oped a World Wide Web (WWW) site
that makes documents for Defense
Environmental Restoration Pro-
gram—Formerly Used Defense Sites

(DERP-FUDS) Ordnance and Explo-

sives projects available to the public.
Today, the Project Information Re-
trieval System (PIRS) web site has
over 100,000 pages of documentation
online for 1,450 documents. Those
documents provide information for
over 650 sites across the United
States. The rypes of documents thart
can be found on the web site are:

o Inventory Project Reports (INPR)

o Archive Search Reports (ASR)

o Engineering Evaluation/Cost Analy-
sis (EE/CA) work plans and final re-
FI”T'LHA

o Removal Action (RA)/Time Critical
Removal Action (TCRA) work
plans and final repores
The objective of the PIRS web site

is to improve the capability to retrieve
and distribute documents, Use of
PIRS decreases document access time,
reduces redundant hard copy storage
at multiple sites, improves customer
service, reduces office space, and re-
duces printing and mailing costs.

To help the user sort through the
vast wealth of information, the web
site offers interactive maps and a
search engine.

Three interactive maps of the
United States enable the user to se-
lect either the state, Corps district, or
EPA region that a site lies within. The
user then selects the site from a cur-
rent alphabetical listing to access the
specific information.
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A second aid to
the user is the PIRS
search engine. The
PIRS search engine

%3 US ARMY CORPS OF ENGINEERS

has indexed every
word on the web
site, offering the ca- R
pability to instantly
search through thou-
sands of pages of
documentation that
otherwise would be
scattered across the United States in

Corps of Engineers’ office file cabi-
nets. This powerful searching tool lets
Corps ordnance specialists and con-
tractors search for documentation de-
tailing how others handled a certain
munition at another site, thereby pro-
moting information sharing.

The PIRS web site is useful o
more than ordnance specialists, how-
ever. In Rock Island Discrice’s Ord-
nance and Explosives Section,
technical managers use the web site
daily to access reports for the site they
are currently working on. Before PIRS,
the technical manager could wait up
to two weeks for a copy through the
mail. The PIRS web site not only
saves the rechnical managers time and
money, it also saves the geo-district
time and money by not having to proc-
ess the request for copies of docu-
ments.

The general public is also benefit-
ing from the PIRS web site. Over 200
persons visit the PIRS web site every
day. Of those 200, approximately 125
are non-military users. Several indi-
viduals have taken the time to e-mail
the PIRS webmaster to comment on
how they have used the PIRS web site

The PIRS web site address is http://dogbert mvr usoce army.mil. Developed by
Rock lsland District, the site delivers occess to 1,450 documents on formerly used
defense sites, including inventory project reports, removel action plans and
reports, ond engineering evaluation/cost analysis work plans and reports.

to assist in checking the history of a
piece of real estate that used to be a
milicary facilicy.

As Federal resources continue to
dwindle, the need to access our infor-
mation digitally and to make it avail-
able to cthe public in an automated
manner will become the norm instead
of the unigue. Web sites like PIRS are
currently being developed by other
government agencies, such as EPA and
NASA. The reasoning is simple: re-
duce the costs associated with han-
dling document hard copies by
keeping digital versions of the files on
a centralized web site. Providing pub-
lic documents via the Internet im-
proves our image by giving the public
quick access to information that
shows how the Department of De-
fense DERP-FUDS program is literally
making the world a safer place for the
citizens of the United States by clean-
ing up long-forgotten military facili-
ties and removing ordnance that still
poses a health hazard to the public.

Thomas DeWitte is the Team Leader of the
PIRS development team ar Rock Tsland Dis-
trict. He is an engineer and Certifted
Welmaster. Tom's e-mai! address &5

Thomeas. M. DelWitte@mor02. usace.army.mil
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Corps successfully clears salvage yard ., 5. v, s coner r10

Dick’s Auto Works in Fontana, CA, is
not a typical ordnance and explosives
removal site. [t isn’t a formerly used
defense site. It isn't military propercy.
It’s a salvage yard for scrap metal and
the site of a fatal ordnance accident.

Last March 18, a detonation oc-
curred at the salvage vard thar killed
one civilian worker and wounded two
others. The scrap vard had been buying
ordnance scrap from nearby military in-
stallations, and a piece of live ordnance
exploded as a worker was cutting it up
for recyeling. San Bernardino County
Sheriff deputies responded, declared a
military emergency, and called the
259th Explosives Ordnance Disposal
(EOD) Company, which made the in-
itial response.

The Ordnance and Explosives
Team from the US. Army Engineering
and Support Center, Huntsville, AL,
was called in to relieve the 259ch EOD
on April 3 and secured the site.

“It was a very hazardous place,”
said Brad McCowan, of Huntsville's
Engineering Directorate. McCowan
handled most of the project manage-
ment duties for the Fontana site, com-
pleting the removal action on August
13—on time and under budget.

McCowan said that Huntsville Cen-

ter requested a million dollars for the
cleanup; however, the project totaled
only about §856,000, so $144,000
were returned to Corps’ headquarters.

Safety, though, was of primary con-
cern. Huntsville Center’s safety ex-
perts responded first for the Corps,
eventually turning over safety duties
to Los Angeles District. The Sacra-
mento District responded inicially
with an industrial hvgienist, but
Hunesville later took on that role.

The removal effort required ord-
nance experts to sort through hun-
dreds of tons of scrap metal and
remove any explosive hazard that
might exist. According to McCowan,
the ordnance removal contractor, ATI,
found 113 ordnance items ranging
from a grenade to a 2,000-pound war-
head from a Navy missile. Thirty-three
of those items were verified as live.

ATI workers also found a live 105-
mm tank round. “The potential ex-
1sted for another accident, another
fatality,” McCowan explained. In addi-
tion, the EOD unit found more than fifey
pieces of OF before the Corps arrived.

“The variety of ordnance exceeded
a typical FUDS. It appeared to be rep-
resentative of all the military services,”

McCowan said. “The items were
found, piece by piece, mixed in with
old car parts and other metal scrap.”

ATI searched in nearly 3,000 10- by
10-foot grids at two different scrap vard
sites. At the vard on Sultana Avenue,
ATI examined 730 tons of scrap, 425
tons of it OE-related scrap, and moved
100 cubic yards of concrete and dirt.

In addition to ordnance safety is-
sues, the Fontana site posed a hazard-
ous and toxic waste concern. “We had
to protect against contaminants in the
soil, such as lead and cadmium, so we
regularly conducred air monitoring.
We didn’t want to get dust up in the
air with those contaminants,” McCowan
said. The area is highly industrialized,
not isolated, and a commuter train
route 15 directly adjacent to the property.

The 4-1/2 month project was con-
cluded successfully by properly dispos-
ing of all the scrap vard’s dangerous
munitions without harm to the public.
In fact, the Defense Reutilization and
Marketing Office (the defense organi-
zation that sells the metal scrap to the
private sector) has asked Hunesville
Center's OE Team to investigate an-
other salvage vard in Fontana for cthe
same public safety hazard. O

Who you gonna call

USACE employees discovenng unex-
ploded ordnance (UXO) may not be
that uncommeon. Therefore, USACE
emplovees working on potential OE
sites need to know their responsibili-
ties when UXO is found.

Sometimes formerly used defense
site property is privately owned and
other times the land is pubic prop-
erty. In either case, however, during
site investigations, if UXO is discov-
ered on the surface, you must inform
the landowner. The landowner then
calls the local law enforcement agency

- L]
I' you flnd UXO? by Greg Bayuga, Huntsville Center CX

to remove and dispose of the immedi-
ate hazard. The local law may choose
either to deal with the hazard or call
the military Explosive Ordnance Dis-
posal (EOD) unit.

If UXO is discovered on an installa-
tion during a site investigation, you
must notify the installation com-
mander or facility manager. The instal-
lation calls EOD, which responds to
the hazard. In either case, Huntsville
Center should be notified of the UXO
discovery.

Once the EE/CA or removal action

is underway, the procedures for the
discovery of UXO are outlined in the
work plan and must be followed.
Remember, don’t touch or other-
wise disturb the UXO, look out for ad-
ditional UXO, and mark the location
so the response team can easily find
the location. Remember, safery first!

Huntsoille phone numbers: Ordnance and
Fxplosives Safety Group 205-895-1598. Af-
ter duty hours call 205-895-1180 and ask
Sor Wayne Galloway or Greg Bayuga. For
guestions on this process call Greg ar 205-
&95-1596. 0



a

High marks at
JPG Phase Il for
NAEVA Geophysics

by John D. Allan, NAEVA Geoplysics, Inc.

esults from phase I11 of the Unex-
Rpludcd Ordnance Advanced Tech-
nology Demonstrations at Jefferson
Proving Ground (JPG) show chat ord-
nance detection statistics have im-
proved markedly over phase II, with
some demonstrators Uﬂing magﬂﬂ—
tometer and electromagnetic induc-
tion combinations yielding probability
of detection (PD) rates of over 90%.
Sponsored by the U.S. Army Environ-
mental Center and the Naval Explo-
sive Ordnance Disposal Technology
Division, the demonstrations help as-
sess technologies suitable for the de-
tection, identification, and excavation
of unexploded ordnance. Selected
from 32 applicants, the 15 phase 111
participants performed their demon-
strations within preset parameters, or
scenarios, Among the best performers,
MNAEVA Geophysics, Inc., surveyed
two 10-acre tracts, the Aenal Gunnery
Range and the Artillery and Mortar
Range (scenarios 1 and 2, respectively).
Instrumentation
MNAEVA used Geonics EM-61 electro-
magnetic units and Scintrex Smart-
mag SM-4 cesium-vapor magneto-
meters. Both the EM-61 and SM-4 sys-
tems are man-portable. Together
those instruments can detect ferrous
and nonferrous metallic objects. The
EM-61 metal detector is capable of
sensing small, shallow metallic objects
(ferrous or nonferrous), while the mag-
netometer is preferred for detecting
large, deeper ferromagnetic objects be-
vond the range of reliable EM-61 met-
al detection.

The Geonics EM-61 is a time-do-
main electromagnetic instrument con-
sisting of two air-cored coils, batteries,
processing electronics, and a digital
data recorder. The coils are arranged
so that the larger coil (EM source and

Ordnance o Explosives
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Figurﬁ 1. MAGFIT plots the least i.;]uuras eertminty (fit) of multiple torgets ﬂiaﬁ]; ﬁnd produces o symbol plot

showing the size and depth of ench target (right). This saftware can run without constant user interaction, enabling
the efficient interpretation of large dota sets produced by modern insturments.

receiver) lies 40 centimeters below a
second receiver coil. Secondary volt-
ages induced in both coils are meas-
ured in millivolts. The EM-61 is
designed to detect shallow metallic
objects (ferrous or nonferrous) with
good spatial resolution.

The Scintrex Smartmag SM-4 ce-
sium-vapor magnetometer measures
the total magnetic field with a sensi-
tivity of #0.01 nT (range 15,000 to
100,000 nT) at rates from 1 to 10 sam-
ples per second. The SM-4 system in-
cludes the cesium sensor, associated
electronics, a carrying harness, ENVI
control console, ENVIMAP operating
software, and rechargeable batreries.

Data Acquisition

EM-61 data were collected over the
Aerial Gunnery and Artillery and Mor-
tar Range with a sensor separation of
about 1 meter. Initially, three EM-61
units were “ganged” together provid-
ing a 10-foot sweep width. The EM-
61's operated in wheel odometer
mode, collecting data every 0.63 feet
along lines. Even with pulsed svnchro-
nization, some increased background
noise between instruments was experi-
enced in the “ganged” mode. Conse-

quently, individual EM-61 units were
separated and operated inde-
pendently. Magnertic data were col-
lected in continuous reading mode
{10 readings/second) with a 5-foot
line separation. A separate base sta-
tion magnetometer acquired dara for
magnetic diurnal drift corrections.

With permanent grid nodes already
established on the demonstration
sites on a 100-foot by 100-foor basis,
the survey lines were controlled by
chain on 10-foot-spaced north-south
survey grid lines with reference points
every 20 feet in order to assure becter
than 1 foot accuracy.

Data analysis and interpretation

The EM-61 data were plotted in pro-
file for each survey line and inter-
preted using Geonics DAT-61
software. The magnetic data were
processed and analvzed using the
MAGFIT method. MAGFIT is a unique
and proprietary computer program de-
veloped by G. Hunter Ware and
Hunter Andreas Ware. It scans the
theoretical anomalies of a very large
number of magneric dipole models
(all locations, depths, orientations,
and dipole moments of interest) over
the field dara, and idenrtifies the best
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search scznarios at phose |1l of the Unexploded Ordnance Advanted Technology Demonstrations ot Jefferson
Proving Ground. The goal is higher detection with fewer false alorms.

models using a “best least squares fit”
criteria. MAGFIT vields model fit con-
tours (in percentages) around the best
fit location, in plan or cross secton. It
also calculares estimared mass and
depth for the buried ferromagnetic ob-
jects. An example of a MAGFIT con-
tour plot of a small portion of the JPG
survey is shown in figure 1. Location,
depth, and size estimates from both
the DAT-61 and MAGFIT methods
were integrated before predicting cthe
final targe locations and depths.
Survey Results

NAEVA's survey resulrs for the com-
bined scenarios vielded a PD of 94%
and a false alarm ratio of 1.96 (thart 1s,
the number of false alarms per ord-
nance item detected). That PID rate
ranks the highest among those geo-
phvsical demonstrators who parrtici-
pated in ar least two search scenarios
(figure 2). Based on the false alarm ra-
tio, which is a measure of the likeli-
hood of ordnance in target
excavarions, over one-third of
NAEVA's target excavations would
have resulted in ordnance finds. That
result is berter than other combined-
scenario demonstrators with similar
detection rates. Finallv, NAEVA's

false alarm rate, 24.8 false alarms per
hectare, 1s relatively low among e/
demonstrators.

Summary Comments

Regarding instrumentation, both the
Creonics EM-61 and Scintrex 5M-4
Smartmag units are high-quality com-
mercially available instruments. In-
deed, the Geonics EM-61 units are
perhaps the most frequently used in-
struments by JPG demonstrators. Con-
sequently, our success should not be
attributed to any “newly developed se-
cret instrumentation” that is more
“sensitive” than those used by com-
petitor demonstrators. We are of the
opinion thar although the quest for
new and innovative instruments
should continue, the sensors we uril-
ized ar |PG already tvpically have an -
strament note level well below that of
the ferratn potee. Navigation and gnid
control were accurarely maintained by
chain rather than by using more “so-
phisticated” but oftentimes less accu-
rate GPS methodology.

Regarding dara processing and in-
terprecation, the DAT-61 software 1s
commerciallv available, and while the
MAGFIT software is proprietary, its
theorertical basis has been published.

We believe our success is arerib-
uted first to our experienced field
crews carefully executing precise field
procedures during dara collection, as-
suring the first step in a successful
program: high quality raw data. Sec-
ond, regarding processing and inter-
pretation, we did not rely solely on
computer software to make our carget
selection, Diata were processed and
analvzed using model-based software,
bur all final rarger selection/discrimi-
nation was reviewed manually, so thar
human judgment could be applied.
Our results demonserate the validioy
of such interpretational procedures,
providing the data collection locations
are accurate, and the signal {message)
to noise (instrument plus terrain) ra-
tie of the instruments is satisfactory.
Further effores in research and devel-
opment necd next be applied to the
task of enhanced target characrenzaton.

John D. Alian is presidensiprincipal of
NAEVA Geophrysics, Inc., and its parent
North American Exploration af Virginia,
Ine.—service companies in enoirommental
geaphysics and mineral exploration. Mr. Al
dams, @ registered geologist, has over 20 years
experience in designing, conauecting, and in-
terpirering geaphysical surceys for enciron-
miental applications and mineral
explorarion. His e-mail addres i
maevages@anlcom. O
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W' Now Available
GridStats Version 3.01

and

How-To Video on
SiteStats/GridStats

Contact Jim Manthey
Huntsville Center CX
205-895-1588
fax 205-722-8709

mantheyj@smtp.hnd.usace.army.mil
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number of UXO items in the sector. In
other words, we are 95% certain that
there are 100 or fewer OFE items in the
sector. Table 4 uses the information
in table 3 as the baseline from which
the projection is made.

The fifth spreadsheet (minimum
detecrion) allows the user to derer-
mine the probability of there being
one or more ordnance items in a sec-
tor (or any given area) when investiga-
tion has not shown any OE. This is
similar to the minimum discrimina-
tion level often used in HTRW set-
tings where the gquestion is “can my
instrumentation detect a given level
of a chemical in the soil or water?”
COur inscrumentacion is, in effect, our
statistics. If we are not finding OE,
does that mean that there is not OE to
be found, or does it simply mean we
are not taking enough samples to de-
termine if there 1s OF at che siter
This tool requires the sector area, the
area investigared, and the comparison
density. (Comparison density is the

value we want to test; thart is, if we
think a densicy of (.1/acre is signifi-
cant, then thar value would be en-
tered on the spreadsheet.) The
spreadsheet will return the probabilicy
U'r [ht F.ITL':.‘H:T!CL‘: Llf one or more U]‘d—
nance items in the area of interest if
we have not found anv ordnance in
the investigated area.

Teabde 1. S e T
Area of total region NT)= __I.[E
Area of subregion ivestgnind All}= 500
Propartion of foinl isvesgated P 05
LN court in subregion k= ‘j
LD densgsy in subregion o{l)= oo
Expacted (D) count in fofel region EN}= 4
Expected dussity in iofcl region T} = 00l
Table 2.

Spacilied hotal count N= m

Lormmpunding dansiry 0= o

Probability of lower tofal U0 souat K== 1
Hi=0*]=

Probabiiry of squal or lkower densiy

Chtober—December 1997

Table 3.
Spmifing otal UX0 daraity = 01
Approsiman sormmponding (ot W= o
Prabability of lower fotol U0 count Pr=N"]= |
Frobability of equal o lower density Mo=0%= 1
Tabe 4,

Spetifiend proatality of lower density o cunt 1% 085
Approsimate UKD munt where P [Fis or N 9
smaller ount] ={1-]

e
Tiabie 3.

Aren of rotal region of interest 1000
firsg of imemstigated region M
Drdnance density |anfire ragicn] l].ll'l
Probahility of | or move ordnones ihem in imvesigated region 0sn

For answers to technical guestions coneern-
g these taals, contact Mr. Arkte Fanning,
PE, ar Huntsoille Cenrer, 205-895-1762 ar
e-mail fanninga@smip. find. usave.army.mil,
T arder these tools, contact Jom Meanthey at
mantheyi @ smip fod usace.army.mid or 205-
w95-1558 . O

R Eﬂk met h ﬂd coniinued from pege 1
The current version of R3M is a three-
tiered method that includes both
qualitative and quantitative compo-
nents to evaluate the safery, human
health, and environmental risks posed
by UXO hazards:
o Tier 1: Qualitative Risk Evaluation
{JRE)
o Tier 2: Streamlined Risk Evalu-
arion (SRE)
@ Tier 3: Detailed Risk Evaluation
{(DRE)
Tier 1
The purpose of a QRE is to help iden-
rifv ranges, or range sectors, that pose
litele or no explosives safety risk and
ranges posing a risk and, therefore, re-
quiring furcher evaluation. The out-
come of 2 QRE would be the numerical
categorization of sectors representing a
level of explosives safery risk. Based on
the results of a QRE, several risk man-
agement options could be recom-

mended: (1) further evaluation using
the second tier of RiM (2) further
evaluation using the third tier of R3IM,
or (3) range close-ourt,

Tier 2

The SRE rakes a screening-level ap-
proach and estimates the maximum
degree of UXO risk to which receprors
may be exposed. A most-exposed indi-
vidual (MEI) receptor is identified,
and risks to the MEI are evaluated de-
terministically, using worst-case as-
sumptions and dara. Considering the
SRE resules, the risk manager may de-
cide one of the following is required:
(1) an accelerated response or site-
specific removal action, (2) a DRE, (3)
no further action. Range sampling ac-
tivities are considered a component of
the SRE: the data gathered for the
SRE helps delineare the range and de-
scribe UXO present on the range.

Tier 3

The DRE 15 a comprehensive assess-
ment that incorporates range sam-

pling results and characterization from
range sampling activities that must be
conducted before the SRE or DRE are
completed. The DRE quantfies deter-
ministic and probabilistic risk from
UXO, and ir assists the risk manager in
determining the adequacy of acceler-
ated responses or determining the ne-
cessity of site-specific response actions.
USAEC 15 currently revising R3M in
preparation for expanding the develop-
ment effort. USAEC plans to make the
new version available to the Range
Rule partnering srates, tribes, and
other agencies for their review and
comment. Additionally, it 15 planned
that the public will be invited to re-
view R3M at the same time through
the Internet or by individual request.

Searr Hifll, an environmental engineer, is the
Range Rule Risk Methodology coardinaror

for AEC. His e-mail adefress is

sahil{(@ aec.apgea.army.mil. O
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Why QASAS ﬂ' H N C? by Linda James, Huntsville Center PAQ

n the world of ordnance, Huntsville

Center is known for its specialized
expertise. One element of that exper-
tise includes two emplovees who carrv
the word QASAS after their job -
tles—no matter where they're as-
signed, and they've been assigned all
around the world.

Richard Pike and John Sikes are
Quality Assurance Specialists (Ammu-
nition Surveillance)—commonly know
as QASAS (pronounced KWA-SUS).

To be a QASAS means vou've re-
ceived extensive training in the life cv-
cle of the ammunition stockpile—from
cradle to grave. [t means that vou've ro-
tated into assignments as often as
everv two vears (much like the mili-
tary) to give you a breadch and depth
of knowledge about ammunition chat
can’t be had by staving in one place. Tt
means being a munitions expert in the
truest sense of the word on & muni-
tions—chemical and special weapons,
as well as conventional. It means work-
ing in ammo manufacturing plants, on
Army storage depots, in the field with
soldiers, at pore facilities where prepo-
sitioned ammo ships dock, and, be-
cause of Huntsville Center’s unigue
ordnance mission, it Means a rare as-
signment here wich the Corps of Engi-
neers.

Armed with an in-depth knowledge
of ammunition and all the processes
that surround the manufacturing,
movement, storage, and disposal of
ammuo, the QASAS expertise seems a
perfect fit with the Hunrsville Center
mission.

Bob Nore, Chief of the Ordnance
and Explosives Design Center, agrees.
*“I have found the QASAS folks to be
highly qualified for this kind of work.
Their quality assurance background
has been very helpful in establishing
work procedures and in setting the di-
rection of our quality assurance poli-
cies. Both John and Richard have heen
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an important part of our OE Team,”
he said.

For example, as the team leader for
the Archive Search Reports/Inventory
Project Reports Team, Pike reviews
detailed search reports on formerly
used defense sites. Those reports, pre-
pared by St. Louis and Rock Island
districts, are the basis for making crin-
cal decisions on ordnance cleanup
straregies. Pike's QASAS background
ensures that even the smallest dertail,
such as how rypical ammo production
lines worked during World War 11, is
given full consideration in the final
analvsis of the data. Once the review
of the reports is finished, a recommen-
dation on cleanup strategy goes to the
Huntsville Center Technical Advisory
Group, of which Pike is also a member.

As an OF project manager for the
cleanup of formerly used defense sites
during 1994-1996, one of Pike's pro-
jects was the Toussaint River Dredg-
ing Demonstration on Lake Erie.
That project was a demonstration to
determine if it was feasible to dredge
a channel thar was contaminated with
unexploded ordnance. The equip-
ment and procedures used were such
a new innovative technology thar Pike
wrote a paper on the project and pre-
sented it at the 1996 Global Demilita-
rization Symposium and Exhibition in
Reno, NV; the AMEREM ‘96 Interna-
tional Conference in Albuquerque,
NM, and the DOD Explosives Safery
Seminar at Las Vegas, NV.

Sikes plays a much different role at
Huntsville Center. He is developing
an 150 9000-equivalent Quality Oper-
aring Svstem that documents the proc-
esses currently used within the OE
Center of Expertise and Design Cen-
ter. 150 9000 1s an internationallv rec-
ognized set of quality standards. As
Sikes purs ir, “a way to do good busi-
ness.” He explained that through the

John Sikes {left) and Richard Pike (right), Quality
Assurance Speialists {Ammunifion Surveillance)
assigned to Huntsville Center, review archives search
reports and cversee the center's 150 9000-based
Quality Operating System. QASAS (pronounced
KWA-5US) personnel are highly trained munitions
experts,

process, you “document what vou do;
do what you document; and chen
evaluate and improve the process.” Ac-
cording to Sikes, the documentation
of OE quality processes will provide
the mechanism for continuous im-
provement by defining a corrective ac-
[i{]l'l PFHCI’.‘SS, a PT{_‘\'I’.:I"I li\'&' EC['il;}ﬂ
process, and the sharing of lessons
learned.

Both Sikes and Pike agree that one
thing they both bring to Huntsville
Center is an impressive access to re-
sources throughout the services. “We
personally know people in almost
every relevant area who we could call
and get answers or information in a
matter of minutes,” said Pike.

The Defense Ammunition Center
in Savanna, IL, is home to the career
program manager's office for all
QASAS. DAC rotates QASAS emplov-
ees in and our of assigned slots
throughout the Army. Pike and Sikes
came o Hunesville as “loaned™ QASAS
in 1994, Sikes’ job in quality assur-
ance in the Center of Expertise is a
permanent QASAS slot. Pike is stll
considered “on loan;” however, the
position should be made permanent
soon, O
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number of UXO items in the sector. In
other words, we are 95% certain that
there are 100 or fewer OF items in the
sector. Table 4 uses the information
in table 3 as the baseline from which
the projection is made.

The fifth spreadsheet {(minimum
detection) allows the user to deter-
mine the probability of there being
one or more ordnance items in a sec-
tor (or any given area) when investiga-
tion has not shown any OF. This is
similar to the minimum discrimina-
tion level often used in HTREW set-
tings where the question is “can my
instrumentation detect a given level
of a chemical in the soil or water?”
Our instrumentation is, in effect, our
sraristics. If we are not finding OE,
does that mean that there is not OF to
be found, or does it simply mean we
are not taking enough samples w de-
termine if there is OF at the site?
This tool requires the sector area, the
area investigated, and the comparison
density. (Comparison density is the

\'HII.I-C wWe wiant o test; l'hi'" 1"3 ;:r“"f."
think a density of 0.1/acre is signifi-
cant, then that value would be en-
tered on the spreadsheet.) The
spreadsheer will return the probabilivy
L'l'l'- [hl‘: FTCHC!’ICC Uf one or more Uld-
nance items in the area of interest if
we have not found any ordnance in
the investigated area.

Tabie 1.

Airen of totul region MT)= 100

hran of subregicn investignied LS _SE
Fropartion of telal isvestgaied p= ns

UBD coum = subrrgion = '—.'l'ﬂ
UKD densty in subeegion e I!I.I]4I
Expected K0 soust in total region BN = .|
Expeoied denity in totel region b= 0 i
Tiabie 2, o-asindh - )
Specfied shal mourt = Im.
Corresponding densmy = 0l |
Pratahiliy of lower tobel LN count Pl )= 1

Peobability of squal or lowar demity AD=sD")= 1

environment
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Tabie 3. 51
Seenilied ona! XD densiy 0= 0l
Approzimate coresponding coenl = m
Probatzility of lowar fotal UX0 count Fi=N")= 1
Probebility of squl or bower density B0 =04~ |
{7 R S S -
Spmified probability cf lower density o cout (l-ee*}= 055
Approsimate UKD sount whare P [Sis or W= B
smaller cound]) =[1-c:*]
Apprasimats XD denséy whers P |this or -
lower density} ={1-ex7) e |
Talie 5. .
Arsa of ratel ragion of mbareg 1III.'I
Aren of isvestguied regio IHI
(rdnarse dassity [entine region) ne
Probobifty of 1 o mom cedsance Rems bn insestgmad region e

Far answers fo technical guestions concern
g these fools, contact Mr. Arkie Favwing,
PE, ar Hunesoilte Ceneer, 205-895-1762 or
e-mit! fanninga (@ smip fned siace.army.mi,
To order these tools, contact Sim Manthey at
wicthevy (0 s p dned wsace army.mil or 205-
H05-758% .0

R is k met hﬂd continued from pege 1
The current version of R3M 15 a three-
tiered method that includes both
qualitative and quantitative compo-
nents to evaluare the safery, human
health, and environmental risks posed
by UXO hazards:

o Tier 1: Qualitative Risk Evaluanon
(QRE)

o Tier 2: Streamlined Risk Evalu-
ation (SRE)

o Tier 3: Detailed Risk Evaluation
(DRE)

Tier |

The purpose of a QRE is to help iden-

tifv ranges, or range sectors, that pose

lictle or no explosives safety risk and

ranges posing a risk and, therefore, re-

quiring further evaluation. The out-

come of 2 QRE would be the numerical

caregorization of sectors representing a

level of explosives safery risk. Based on

the results of 2 QRE, several nsk man-

agement oprions could be recom-

mended: (1) further evaluation using
the second ter of R3M (2) further
evaluation using the third der of R3M,
or (3) range close-out.

Tier 2

The SRE takes a screening-level ap-
proach and estimates the maximum
degree of UXO risk to which receprors
may be exposed. A most-exposed indi-
vidual (MEI) receptor is identified,
and risks to the MEI are evaluared de-
terministically, using worst-case as-
sumptions and dara. Considering the
SRE results, the risk manager may de-
cide one of the following is required:
(1) an accelerated response or site-
specific removal action, (2) a DRE, (3)
no further action. Range sampling ac-
tivities are considered a component of
the SRE; the data gathered for the
SRE helps delineate the range and de-
scribe UXO present on the range.

Tier 3
The DRE is a comprechensive assess-
ment that incorporaces range sam-

pling results and characterization from
range sampling activities that must be
conducted before the SRE or DRE are
completed. The DRE quantifies deter-
ministic and probabilistic risk from
UX0O, and it assists the risk manager in
determining the adequacy of acceler-
ated responses or derermining the ne-
cessity of site-specific response actions.
USAEC is currently revising R3M in
preparation for expanding the develop-
ment effort. USAEC plans to make the
new version available to the Range
Rule partnering stares, tribes, and
other agencies for their review and
comment. Additionally, it is planned
that the public will be invited to re-
view R3M ar the same time through
the Interner or by individual request.

Scort Hill, an environmental engineer, i the
Range Rule Risk Methodology coordinator

Sfar ARG, His e-mail address is

sphilf(@ gecapgea army.mil. O



