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MEMORANDUM
ERM/GOLDER LOS ALAMOS PROJECT TEAM

To: Project File C9450.02B

From: John L. WilliamsW

Date: 13 June 1995

Subject: LANDFILL MOISTURE SEEP INVESTIGATION

During June 6-7, 1995, Jeff Walterscheid and I conducted infrared photography
at the Los Alamos County Airport (TA-73) landfill and associated slope of
Pueblo Canyon, in an effort to identify potential locations for moisture
seepage from the landfill. A high-resolution radiometric thermal imaging
camera (FLIR System Prism SP) with Sony recorder and battery pack was used
during the investigation. The attachment details the capabilities and
specifications of the camera. The photoimagery was supplemented with a
detailed visual assessment of the slope area associated with the landfill.

In summary, no anomalous imagery was detected that may have indicated
moisture seepage or gases emanating from the landfill. Also, no visual signs
of seeps or areas of vegetation distress were observed. During this
investigation, debris was noted downslope (north) of the narrow strip of
suspected landfill between the main landfill and the Hot Pad. Also, below the
cliffs (northeast of the exposed toe of the main landfill) there exists a
tremendous amount of debris (e.g., tires, car bodies, washing machines, wood,
etc.) that extends hundreds of feet down the slope. One interesting object
noted in this area was a cone-tipped metal cylinder that resembled a testing
device (see attached photograph copy). Following a review by LANL
classifiers, it would wise to survey the object for radioactivity.

Attachments: As Stated

cc: G. Allen
A. Funk
C. Newton
]. Novak
C. Wilson
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Radiometric Thermal Imaging Camera

Ihe FLIR Sysems Prism 8P dchisers a pricine frene-
trouh fn full-featued, tondtrdd intrared 15R) caniens
Buih i asivanced focal-plane-airay detector rechnology, i
detines the next genersuoi of IR camers. Easy (v use.
its wstomated feaires balp new vaers oot staned fiost anu
seasoncd IR wsers finish their assignmenis quickly,
Cven better, it sells for only about hall that of other
portable 1K systems.

The Prsmy SP combines huph-resolution R amapmg
with flexihle single-point temnerarure measuremen
cupabtliies.  Fiued with its srandand Z3mm dens. the
cament prowides exceptignat inaee resalution from L2
rches to intinity. Useiy can sclect trom thiee mensure-
nentnodes: live rupning crosspuint wernperature: kold.
o peak temperature,  Video oulpat iy wer-saciettable
color ar monachimne,

Abourt the size of p convernionai cancorder. wd weivting
lexs than ¥ pounds. the Prism SP camera s frea of the
Lutdens assuciated witlt bulkier IR carneras. ity compact
wze. high-qualiey imaging, and rempeiatine measie-
e Capaoilitios puske Cidealiy suited foe s bnxad rorge
of wnduserial applications, including peedictive and
prevonuive paimrmance. rescaren and developmem. peo-
cexs corrol, and other Types of nou-destructive eyalustion.

L ranpe of accessores bk the Prisim 5P 1o be
canfigunal or specific rsks.

(ke other caimerns in the Prism faruly, the Prissn 5P s
hased onreliable, Tully ¢:eclroni weanvloyy with 78,000
plutinum siliciac detecroes in a racal-plane arrav, L
nelt ix an exceptionaily welldefined 30 1 244 piver
color iage that wom't orcak up dar e pannine or wiile
magng fast-mavinye pliects, Pl Ganeras use at
mweprated ctosed cvee cooler W provides relintke,
¢ icient and quiet opecimon.

11 aaditen 10 these hobiperioname fentues, i
Foism SP hus nnadest poser conscrmium requiremen?s.
fLrner cphancing its pesamiity. 1t aparaes on badory
nr AC power  Uisex can comramahly holnt the camera,
vounl iton e Inpad, o nsall i a scmenent location.
For case of opcrauon. 1S Prse 5P incorporates such
featuies as cutommtic pain wd Level, thine-amd dae
indicaroe, and standhy meie 1o exicted banery Ble,
FUR Ssarems developed (he Prism SP cankers by drawnme
e s 20 vears of kadership mwrrared techinolopy—
experience proven m cver 0300 infrarcd sysuwnx in-
stalled woridwide . The Prism S ix e most powertul,
vutpadt, 1o reisonebiy priced ricemenic IR canera
en the marko.
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Ve purtalaltly of the Piism SF makes it
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§10TnUNe pruriemraT, Heie un HVAT
mOr siarser s evohwied.
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IMAGING AND MEASLREMENT CAPABILITIES

Svstem Type

Specmal Rimee
Detector

Temperature Measurement Range
Emissivity Adjusbrent
ekl ot View
Oorionai [enses

Focus Puniee
Cooiing

Scanntne Methad
Suatid Rexvlungn

Minmum Discamnabke Ternpersture

[nfnued Liows

Flemens pee T ing

Inmge Upcdule Rate
Infrared Dy samie Range
ColorAimy | evels

Cotor Halenies

I>ispiay Tvpe

Iniage Storase Capahility

FITYSICAL CHARACTERISTICS

Focal plane wray infrured camens
36w S mocromy

PiSi hybrid silicon FPA array {320 x 234 piacis)
-10°t0 up o 1500° C (wth fileer

111 W 1O Q.01 increments

U7 (HY = 13° {V) with 2>mm lens
U267 BSTa 551V x 20

12 inches 10 infinity with 25um (ens
Sorling cooled

Staring. no mechanical seanmng

1.0 miad (1FOW)

U1eC @ Me

244 without uicrlace

M

O Uz (S0 1L s PAL)

10 bits

2548

Color or Monachrome, user schectable

Mowochrmme viewtinder. extcrnal cojor dispiay uptional

Video recording

Video Outpans

Puwer

Ooeraing Tomiperaure
CamerasViewhnder Weight
Camcra Sizx

ACCESSORIES

NTSC, PAL (opt.)
Bauttery. - baue run tuae
A0 Croly C

<8 punids ¢ 3.5 k2
9.25 x 5.9 x 5.0 tnelrs
1238 x IS0 x 127 mm)

The Prism SP emibtes ramd and gecurene
thermal intpetion of elecirioni pawer
Lirm ard ssfeetnom, Opteas] eosas ma
M (i w3y tAawpedd 1w iarruse shy

nNem s versatiliy.

Standard sccessorics include; nonochrome viewdindes, 25mm lens and lens cover, safety sirap, haftery heh, haery
charger. cabizs, camrying case. and an operatnr’'s manual.

Upticon] accessories include: Leises; wade angle 10 1eiescopic; (iliers; vider accessores: recorders, priniers. and
visual light camueras: power sevessnries: hatteries chargers, AL and 1XC 10 1 adaprers: physical suppot accesanries:
(rivod and pistvl grip: repurt wiling soflware competible with Microsolt™ Winduws.

Npeaikations subgect W chsyg without cotice, Micrusoll 18 a regustered bademark ad Workiows 1 g ueenark of Micnnoll L orparaoon,

FLIR Systems

18505 SW 70 Avenine

Porttand, (IR 97224 1ISA

Telephone: 1503) 684-3731
(80N) 322 3731

Faesomule:  1503) 684-3207
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Comera 2007 O FS1 PRISM
‘ -
3s x 27
1.6 X 8.9
\
0.97° X 0.74° — L /
-
c INFRAMETRICS 760
Qqmerc -
0.021 C\ 0.071° 00—
1.3° X 0.85°
AGEMA 470
Camenrg 0.046" O
136 X 13.6
Proi
113 x 113 \\/ Pr?s’r::“;;o:
Size
LECEND
0 1 R 29
[ . 1 —
Diatemce MOTE:

For clority, spot Size is presented
at 20X flela of view scale.
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The tvo CAD illustrations attached, ong in metric urits and one in English. illustrate the
dynamic cifference in resomution of the FLIR Systems Prism, the [nframetrics 760 and
the Agema 470. Some of your educated cusiomers, in responsa t¢ the informaticn in
Sdles Bulletin #1, inquired about the reiated fisld of view dimensions since the
combination of sgot size and field of view determines the resolution of a given gystem.

This projected Image illustrates to your PPM customers that the Prism indeed resoives
much greater detai, allowing them to measurs a smaller object than the competitors, at
the same distanca from the target object. Stated conversely, the Prism can measure
the same size object from a greater distance than compstitive systems. The exampile
to follow should clarffy this point. Keep (n mind, the system is able to resolve objects
that exceeds the spot size, but the recommendation for temperature measurement with
an FPA is that the object be at least twice the spat size of the system. Generat
guidelines for scarmning systems recommend the object ta three to ten times the spot
size; we generously assumed the requirement of twice the spot size for all three
systems in the fcllowing comparison.

It a PPM customer wished to measure the temperature of @ bushing measuring %"
square, the Prism couid resoive this object and indicate the temperature at a distancg
af 30°. The smallest cbjeci the Inframetrics user ccuid resolve and measure at that
distance is 1.4", the user wouid have to stand approximately 9" from the object to image
the 12" object. The Agema user would have to stand approximately 4’ from the %"
object to resoive and measure the temperature. If the Agema was positioned 30" away
from the abject ( the distance at which the Prism can resolve the %° abject), the
smallest resolvable element would be about T°.

IR System Distence required to Size of resoivable
image %" bushing object at 3Y

FS! Prism 30 %"

Inframetrics 760 9 1%”

Agema 470 & 3

As lllustrated above, there are two distinct mathods of illustrating the higher resciution
of tha Prism, generally cne will seem morae natural to you. Either compare the distance
needed tC image an object of a defined size, or place the systems at the same distance
and determine the minimum size of a rescivabls object. If you would like o work
through a few of these calculations with me to become rmore comfartablg in a variety of
situaticns, please call me, NOW!
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PRIEM RESCLUTION PROVIDES GREATER MEASUREMENT PRECISION

The superior resoiuticn of the FLIR Systems’ (FS1) Prism is a result of severai
technoicgical innovations. The detector is a focal plane ammay.(FPA) consisting of
78.080 Indhvidua! detectors on a singia substrate. Each detector functions
independently, staring at a single focation and gathering detailed information. The
result of the staring FPA s the ability to resalve and measure temperature of
significantly smailer cbjects than competitive systems, setting a new stancard in the
commercial infrared industy.

When compared to Inframetrics and Agema, the Prism otfers nine mes
and thirty-six times the resciution, rescectvely.

SAF SPOT SIZE COMPARISON
Distanca from imagaer wo targst of 1 motar (3 teet)
FLIR Systems Inframetrics Agema
Prism-SP 764 470
0.8mn scuwsre 1.8mm squears 3 9mm squars
. n .

To more dearly llustate the implicadons of this difference in spot size, assume a

100°C object measuring 1 em x 13 ¢n is to be imaged. The imager is placed 10 meters
from 1 object and the suncunding ambient temperature is 25°C. [t the object is
smaller than the spot size, the objec will not be resolved dsany and the resuiling
temperature measuremer wiill be an average of abject and background temperatures.

HOT CEJEST { femX 12em)

O

FUR Systems
Priam
(B square)
{$&um s}
{39 sqew)
The FR Prism wil meazurs The Intrameuics #d measure The Agema wil mesnTe
tha chject tamperatura of . approxomamly 60°C. aversg- Ipproxmatsly 45°C, averag-
1007C. ng the abject and amoient Ing the object arxd arrdient
conditions. esnditions.

This informatian is based pon Mamk=Twe publizneg specications ot SAFIS0%. Ties ty 3 laboraiory-camonsrabed,
fepeciatts vame hiat SOrataee N aixdly of the cantena © rescive dyQil and Measure emEwratow..







