From: I

To: 1
Ce: ]

Subject: RE: July 23 meeting regarding NFSS concerns from LOOW RAB radiological and chemical committees
Date: Tuesday, July 20, 2010 11:30:11 AM

Attachments: [ ]

Hi

Attached is the third letter you requested from ||| | | | I o I rcoarding the Waste
Containment Performance Monitoring Device.

Sincerely,

----- Original Message-----
From:
Sent: Tuesday, July 20, 2010 11:26 AM
To: '
Cc:
Subject: RE: July 23 meeting regarding NFSS concerns from LOOW RAB radiological and chemical

committees

Hi [

Attached is the second letter you requested from ||| | | N to I rcoarding the NFSS
Waste Containment Performance Monitoring system.

Sincerely,

————— Original Message-----
From:
Sent: Tuesday, July 20, 2010 11:23 AM
To: '
Cc:
Subject: FW: July 23 meeting regarding NFSS concerns from LOOW RAB radiological and chemical
committees

Hello ,
Attached is a letter with attachments that we provided to ||| ] reoarding her concerns. Please
bring [Jfij number with you. We can call [Jj from the speakerphone in the conference room at 10

a.m. our time.

I forwarded your email with additional agenda items to the team.

The letter from to I reoarding the Waste Containment Performance Monitoring
System is attached. The other two documents you requested will be forwarded in separate emails due
to size limitations. | am copying so that your request can be logged in through FOIA.

Sincerely,

From:
Sent: Monday, July 19, 2010 5:26 PM
To:
Subject:

Hello |-

I hope 1 did not neglect to email you about requesting tel con participation for ||| Il or Friday. 1s
that possible? Did | send that request?

tel con participation for Friday

NFSS_08.01_0343_a
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From: ]
Sent: Friday, July 09, 2010 9:31 AM

To:
Cc:

Subject: Re: July 23 meeting regarding NFSS concerns from LOOW RAB radiological and chemical
committees

pear I

Given the recent work from | Jl] identifying data related to concerns about leaking at the NFSS,
it seems prudent to add that report to the agenda and request that she be conferenced in to explain
her concerns.

I propose that we set aside a specific time for that in the meeting, perhaps after the first hour, but
request that ] be added to the meeting via conference call. Is that feasible at the District office?

Thanks

wrote:
> Dea
>

> | would be thrilled to get the discussion going now, so yes for me. |
> don't want to wait until September. | would like this discussion fast
> tracked and concluded (with a facilitator identified) by the end of

> the summer.

>

> I
>
> on 7/2/2010 3:56 PM, | rot-:

>> Hello,

>> |f it is okay with all of you, we would like to suggest adding a

>> discussion about hiring a technical facilitator to this agenda.

>> Please let us know if this is okay and what additional items you

>> would like on the agenda for this meeting. Thank you and have a nice 4th of July!
>> Sincerely,

>>

= ™

>> US Army Corps of Engineers, Buffalo District
>> 1776 Niagara Street

>> Buffalo, NY 14207

>>

>>
>>

>> -eme- Original Message-----
>> From:
>> Sent: Friday, June 11, 2010 3:07 PM
>> To:
>
>> Subject: July 23 meeting regarding NFSS concerns from LOOW RAB
>> radiological and chemical committees

>>

>> Hello,



>> Qur meeting is confirmed for July 23 at 9 a.m. in Conference Room A

>> here at the Buffalo District. | have scheduled an hour and a half for the meeting.
>> . Svccia Projects Branch Chief
>> Environmental Project Management Team Leader; , Niagara

>> Falls Storage Site (NFSS) and Lake Ontario Ordnance Works Site
>> Program Manager; , Regional Technical Specialist;
>> . \FSs Project Engineer; Risk Assessor; and , Health Physicist will

be

>> participating from the Corps.

>>

>> Please identify and provide us with your top ten comments on the NFSS
>> Remedial Investigation Report for discussion or any additional items
>> you wish to discuss. Additionally, please provide any data analyses
>> supporting your conclusions/concerns/comments regarding the Interim
>> Waste Containment Structure.

>>

>> We look forward to meeting with all of you.

>> Sincerely,

>>

>>

>> US Army Corps of Engineers, Buffalo District
>> 1776 Niagara Street

>> Buffalo, NY 14207

>>

>>

-

>>

>>
>>

>> From:
>> Sent: Thursday, June 10, 2010 2:19 PM

>> Subject: Re: availability for meeting with USACE regarding NFSS
>> concerns from LOOW RAB radiological and chemical committees
>>

>> s

>> We would like to confirm the July 23rd 9am meeting slot.

>> Thank you.

>> Please send info to all four of us; || GcGcNGNGNGNGEGEGE:0 yself

>>

>>
wrote:

>>

>>> | have a doctor's appointment on the afternoon of the 27th. | could
>>> make a

>>>

>> meeting at 9 AM on the 23rd.

>>

>>> [}

>>>

>>> On Jun 10, 2010, at 7:53 AMJun 10, 2010, || G ot
>>>

>>>

>>>




>>>> Dear RAB members:

>>>>

>>>>JJ] has offered dates below for a followup meeting regarding our
>>>> concerns and data analysis on the potential leakage at the NFSS.
>>>>

>>>> | suggest that a meeting witr{j . myse':,  EGzNG0 2
>>>>h be arranged as we discussed at our last RAB meeting.
>>>>

>>>> Would ||| | . ¢ [l <t me know of your
>>>> gvailability in July on the 23rd or 27th at the times listed by

>>>> [} below?
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Mr, Keller
Page Two

allow verification of calibration. Product literature from
three manufacturers of thege devicea fe attached. Thege two
types of instruments comprige the total internal monitoring
system recommended for installation in the NFSS waste
containment cell,

The estimated installation cost of this monltoring system io
$110,000 including all subcontractor costs, automatic data
recording gstation, cable, trenches, and transducers. The
yearly service and interpretation costs arc ceatimated at
$27,000 per year for the first five years after site closure,

Your concurrence on the installation of the deucribed VWPT
system is requested by June 18, 1965. This will allow time for
preparation of the subecontract and procurement to ingtall the
monitoring system prior to cap (clay) construction later this
summer.

Very truly yours,

Y Miden

Gary D. Coxon
Project Manager - NFSS

MGJ/bjm
Attachments: As Stated - Product ,..terature

cc: L. Campbell
J. Nemec
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PETUR ELEUTRONIC PRESSUKE TRASIGDULER -EB-i00

Tae Petur Electrunic Pievusure Trunsduces offore o rulluble yot
inexpensive device for monliorisg pressurc, It con be vaed 1o
wonttor fluld levels such au ground water, weirs, resevelss, storape
tanks, vtc, Ito fast reppunsu oakes it eopucially well suitud for
dynamic mOnItering wuch as druwdoun testy,

Lachtransducor lu sealed agalnut the intrusion of water and
comus completely ready for submsrsion or direct burlal, Protecrion
Lo providud agalnst overvoltage surges from external svurces.

The Petur Electronie Pressure Transducer uwtilizes a differencial
silicon chip pressure gape which incorporates four stroin gages into
the diaphragn to form & fully active Wheatutone Bridge. One side of
the diaphragn i{s exposed to atmospheric pressure via an open tube to
the surface, The other side s exposed to the pressure to be measured.
Thus, the registered pressure is guage pressure,

The Petur Llectronic Pressure Transducer 1s available in three
different grades to allow the user to determine just the right
combinacion of econory and accuracy for his needs.

Various readout units are available for the Petur Electromic
Pressure Transducer. The simplest and most economical is the ED-200
hand held readout. This battery uperated unit is small enough to hold
in onme hand and allows the user to monitor the pressure via an LCD
display. Perur Instruments also offers the inexpensive ED-210 Auto-
matic Pressure Monitor. This battery opurated device is desipned to
be installed at each pressure transducer location. It can be setr to
automatically record pressure readings at intervals from I minute to
24 hours. The data is stored in a 4K internal memory for retrieval
later by t» ED-220 Automatic Data Retrfeval and Readout Unit. The
E0-2" iy retrieves Jota from the ED~21T “ut - also be used
as au ¢ut~ .{c data muniter ¢s weil. It can be programmed to take
readsngs a. cime intervals as small as | sccond. Alternatively, the
the ED-220 can be programmed teo aviomaticully take readings at preset
pressure intervals as small as 5 mm of water head {(0.U1 psi). The
ED-220 comes with 36K of usable memory and has an RS-232 serial out-
put for connection with an optional primcer or cumputer.

In addition to the above readout units, the Petur Electronic
Pressure Transducer may be read with the stondard €-200 readout box.
1nis box offers the flexibility tu read net only electronic trans-
ducers but also ppumatic pressure transducers, This added flexibilicy
allows users whe have both pueumatlic ond vlectronic ipstrumentation
to economically monitor all their sensors with thu same unit.

Aatrens Teluphone
TR I Aee Veeny 1206) 774 9101
Lyntwuod, Wasmingtun 9800
UsA Telga Ho.

152021
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All Petur piozomater dusi. e e
i F L esigns u: ic i
Piezometer Sanser ‘This galénf-?’;':zzbas'c o s noumali
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believe, i ines ¢ i
eve,is tha f|nest, mast raliahls pneumatic 'sensor ava
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. va Ve assemblies that will stick, ' jam

»£10N8 on back page. ;
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un NT.COMPANY NG,
2310 Ave. 'N.E. Seatto- :
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'd i8 corrasion free, both’

9r.catou:-Sge spegifj.

PNEUMATIC TUSING
CONNECTS SENSOR
70 SUAFACE ACAD!
3G GLAND

3 CONTINUOUS
LENG. . - (301 O.RING
SEAL'AGAINST
STANDPIPE WALLS TO
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HARD-SETTING EPOXY.
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FOR POSITIVE RERMA!
L
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werorw MODEL P-102-1
WELLPACK
PIEZOMETER WITH
INTEGRAL SANDPACK
FILTER AND
BENTONITE SEALS.

Buiit-In Filter and
Seals

The cataway vew
Showe the bu.lt-n
sancpack ! ter pelaw
e © excrete” ser-
sc* and e selta
ating bgntcrite seal
abo«e The _ng.e
feature ensures a
prope: titer instai-
iahon and water sea!
and ehmnates two
crincat ang costly in-
stallauen rroce-
tures

Act vated berignte
pellels extraZe
thiough wat! scree=
1o 150late anc sea:
preromete:

R A, -
~h hrrrnenn

BETGHR
Lneumatc perame
fer sensce

Saripack f.er

Size 17 gam py v

9 igng

N

No Driling Required

Foundation or Embankment
Fiezomelers are tustomanity
instaited in a drifled
bLorehole which usually
reguires expensive
centractor services
How,ever. in many soi
conddiors, costly driling
can be ehmynated by the
use cf a driven we'lpant
piezcmeter

Installation by Cantractor

The Petur Wellpack
Piezometer may be installed
by the contractor using his
owr equipment and
personne! In soft gracecd
suls ¢f shallow to moderate
depth. the welipoint
prezometer may he eastly
pushed or dniven tn the
design depth using a
standard drop hammer or
portable =:r hammer

A

[(FPETUR] MODEL P-102
WELLPOINT PIEZOMETER

\ Flexibla pneurat.c

tubing to surfate
raagout unit

— EETOR)

Pnei.—at.; ¢-e2ame-
ler sgrsof

N Special

. Features

\\\ Opticna ASoicnat
Tub ng For

,

1 Fiushing To
femcve gas cres-
Sufe encCunterec
in crganic
matar.a!

~

One-afera
Testng Ar anti-
cia! piezametne
heag can be
created 1o
ensure tra*
pezometar 5

! functigning

3 sresnuFerTeap -
ty Test ’
measared
o' water
“recyces
the surta:
sumnzed reseriors
are avaiab'e

Size 17 diam by
19 long

|

|
|
|
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PETUR] MODEL P-106

Conventional standp po pezomelers e pluced witk n tounaat.za
CANVASPACK PlEZOMETEB boreholes or embankment materal 1o Lravide dala 5n 824 fond -

flons duing and alter - onstruchon B, dewgn wecessty. ey
mus! be placed withan the cenler of the work area vhere cher
surface cxtenzion interleses with surcharging and can be cas,y
damaged Ly earthmaving eguipmant. Aftar the tn 3 inglalipd
their he:ght must be penndically exlended 1o kuep pace with tre
ns1nJ sureharge elevations and the turrounding ared must de
rand tamped These krutahians are uhinecessanly [XAACTRT-Y

the contracior

Whrere wol'ipoint instaliahon 15 nol prachca’ and griong
is regyred the Pelur Convaspack Piezometer can be
rslalled directly by the contractur 11 8150 features &
buiton sangpack hiter for the pneumat.c prezometer 1
ant a seft-aghvating bentonite seal

Simplified installation with built-in filler and

seals.

The widenpread wue of standpipes s based primardy on hosior.e
pracedert ang apparent lower st Lott howe.e $he ust i2stor
15 e donger vald The relat.vely recent introduction of Modern
design pneumatic p.ezomelers now offers the contractor preject
cost savitgs oppartundies that usually exceed the tolas
instrumentation system cost

Instailatign 15 simp.y lowenng the lactory ; repackaged

canvaspack p.ezometer nto the Borengle and tack'n:-

ing The entire £rocedure can be pertormed by the con-
tractor w thou! speciaized equ-pmen! of »ghly trasnec

cerscnng! ana at his own hmsa schedule

Aside from Cost consideralions the pneumat.c piezomete’ s ac-
wnowiedged to De 1echmeally SubEnor since 1 ehiminates the duat
problems of filler ip plugging and "data ime lag.’ Tnese in-
terdepandent problems. inherent with ail Standpipes. result fram
Acttivated Dento- the largae volumetae change and the time fequired tor grouns-
nite pellets ex- water 1o permeate through the soil and fill the pipe t¢ the piezg-
trude throush metric head. in low permeabilily sorls the time lag can become sc
coarse mesh fab- excessive that «f 15 impassible to oblaw any mearvngtul pore cres-
ric to :splate ang sure data with a standpipe piezometer. In sharp contrast. the

seal piezometer Petur Pneumnanc Piezometer. which has a negl:gible volumetnc
charige {001CC; provides high accuracy data immediately a'ter
instaliation and as no volumetric change is required the nziry-
ment data hme lag probiem s completety elrminated

Preumatic siezomelers are connecied 1o the surtace via Hex bie.
direct burtat tub:ng . Unlike the standpipe which requires the
readout station ¢ te located directly above the mezometer the
readout station 1s typically located at the toe of the emzankmer:
with the tubing duried 1 a backhoe-zu! ditch exten< ng hor zon-
tally from the ziezometer /or top of p:ezometer bore~cle; te tra
readout station

- PAEUMATIC

BEToR]

Pneumatic Pie- This camptete et:mination of vertically ex‘ended riser tubes of
zometer sensor it oipes allows tne contrzzier to place fi'l m, without interer-
nclosed n sand- 0 “targels’ lo dodge and ehminates ths recesety . LA~
pack !iter i cmping. ard vart'oiid, «aonds | the mser tubies 10 kecu pace
/2tn trie r'sing surcharge etevatisn

Size 2'7 diam x
30" iength

|
{ SPECIFICATIONS FOR GENERAL PURPOSE PIEZOMETER — MODEL P-100
T e B e T T . ’ DIAPHRAGH max
DISPLACE-

TUBING

QPERATING MATERIALS LINEAR
BODY RANGE SENSITIVITY accunacy MEnT LENGTH
- . Mlacty - .

PRESSURE DIMENSIONS DIAPHRAGM FILTER

;COC‘ Bsi

0625 0D Glass N:trilp Porous 2:2000 28 =L at Latts e ce 50200
13E pars 2

x A flad ) éubbn:‘ 594} & 2136 par vc,g':'r:'l"- E 1505 44
159¢cm QD Nylon-% (Bura-N} 316 . e
5 0016 SCFM
x199¢m . 3tlainlass 20 SoCM

“Tra repeataddity and senctiv ty of ine pag.mate piszameters s exbomely h.gh and wl. 2iways exceed tne readout gaLge ancuracy /

Petur Instruments offers a complate i:ne of Geotechaical bud shecializec instruments for umique customer apalcatiors
insfremeritation including Priezometers, Readcut Instruments and offer engingenng szrvices, including all phases of desig”
Tota! Pressure: Cells. Remote Setitemens indicators Water ang nstaliation superviuion ang training  Cataiog and price i'st
Stream Samplees and Inclinometer Systems In addition, we available upon reguest

Please contact factory for further information or applications assistance.
PETUR INSTRUMENT COMPANY, INZ.

11300 25th Ave N.E., Seattle, WA, 9812%

Telephone (206) 3€2-1081
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MODEL P-100

GENERAL PURPOSE PIEZOMETER

The patcnted P 100 s an accurale and reliable
(a0 e tanstucer The small size (0 625 in
a2 2 5 feng'h) rugged corstruction (giass
fligss 11, 010 budy win Buna N diaphragm) and
s aesige (e tnecharical moving parts)
make re P0G e’ for most prezomelne

L Iabonsg

The P00 hag ar operatiorai range of 3.2000
ps. Sersawily and tepealabiily exceed cutrenliy
avaianle reacost nstrurnentaton The P-100
reeas neghgit.e volumet: ¢ crange (<0.002¢cc)
10 rec.ster 3 pressare. whnch gives 1 a ragad
S5T0NSE LME even ir very (ow permeatiities

Tee P-100 requiaas a gas fow rate ¢f less than
35 com lor operaton Ths low flow rate enm-
‘nales enrgrn i readings due (¢ flow turbulence
.3 1Ube enging

MODEL P-103
PNEUMATIC PIEZOMETER
rzeegaler with a2 bred ol set [ ——
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ed tor readng Pelur DN .2l Da2or #'ars
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Ao @t e mpacl dent or at oo cted depths. and alt
sampies @ b depl 210 Obryneg wibout raturng the
sampler 10 e sutteen The ramiaoig avadabie o
dameien of C6n e R
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4090 CHALGNEL TEMPERAT JRF
PRESSURE + PLLUMANRT FULLY AULTOINATED
PRESSURE ¢ HYLRAGLLIC DG s AL Py,
PRESSURE + ELECTRONIC E ZOF SUFIWARE
PRESLURE ACCURACY by [ R
FLOW - PNEUNMATIC ¢ LLECTHONIC JFF UHELF COMFONENTS
//I 1
i~ z
/‘ A

OPEN WER
' FLOWS

Specifications

Texas instruments Mode! TL9g/4A" Computer with 1Ll typewrier

keytcard Ti Ras = prograrming nguage

Memory oo wdat 1o 64k Aluoncluoe: ac 5 standarg
feature the &.a-Memory Ca~mand Module wain 4K of BAM
ang 4K of ROM

GOES SATELLITE.
Remiote Monitoring
Cepabiines

tecthon cr
Precmang }

2l
. |

PRESSURE !i ACCELEROMETERS
I

Tape Deck For sicrage of user programs Uses ctanda‘d
casse'te tapes
“T Monsor 18 inch (d.agoral) caor. stendarg
Shieral Expansion S ™. For agditor of e~ Lial -
TFCWIS O0F @aparsiGt O Memory L aCCeSSary Lalds
232 Boara

fid=IEN

PETOR

INSTRUMENT COMPANY, INC.
13022 38 Avenue W Lynwonst WA

Telep:hone Tetea No. 19201

(206) 774 4191




PECIFICATION SHEET

s to 99 chax.\nals avauahle vit ¢
h $
: 4 cones’ with 2 chnnne mul:ipl

- ongrammahle for l-:ngllsh or Me:r:l.c unus.
- Programnahle Bcan rage.

- Reada pressures ftnm Poeuna;

Eic :(plez
alecrranic. transtucero. (pie ometer ar hubblex) or

= ANComAtiT ) B | tching betueen high ’
: s (0-10 s 8 range (0—100 psi): and,l

i Accuracy ia '+ 0 D6 ‘of Eull scaie.

= Senslrivity in high or Jow vange iz + Q. ou of ‘full scale.

1RAD ;GAGE piezometers have : been  designed
{incorporating Iatest vibrating wire technology o}
provide ‘remate_raital readouts o) wmer Ppressure in .

Readout Box. The readout Sox supplies the electrical
_pulse 10 vibrate the wire and  slso mezsures the par(ud
: A

fully an= . urated

“fills ane . ace af eetatning

ata

0 permit i the ' calculation o' waler» pressures.

eadmgs €an be recordad auxamahcally on paper tape
he ! IRAD GA!

(see data sheel)

As the signals to and from the piezometer are based
frequency rather lhan current or valtage there is no
ifett on the'readings due to contact resistance. lpag
engths o graund leakage. Temperature eflects onthg

The wira is vibrated using a coil/magne?. assembty mm
IénAo the gage nnu ccnnecled by, cable 10 me IRAD
el -6

= “yendingsiare i ‘However,i tempo:
ture measurements can be made by the inclusion of a
hermislar.in the gage bady {an oplicnal extra)

asic | piezomeler; has been: designed o ;be

ecsatite’{ar, many different appiications. A variety, of,

er permeabilities can be provided 10 meet individual
v on
s designna to'be pusned or_driven directly, into the
round on the end of an ‘E" size drill rad ar aone-inghy

ater pipe. The small diameter PWS is Igently suited for,
pgmdlng axisling lIEﬂlepB installations, and for use




peciiications:

Madel No. i PW
. Ranges ; PSi /25, 50, 100,500, 1000
: : KPA 172, 345,690, 3450, 590~
s afage Sensivitity 0.1% Fult Seaie
Length inches (mm.) 4.8 ‘{125)
Diameter .- " "inches (mm.) -1.32 (33)
30 mi

ther ranges available on request
ters available on fequast

odel MY-1 Thermistor Resdact,
i; d cauplers and adaptor

.- 30 micron ..

PWP ows
25,50, 100 50,:100,'500

:372,345,/690 345,°690,' 3450

0.1% Full Scale p,1% Full Scate
10,0 ‘(254) 460117
132 133} 0.72 (18}

30 mie E

g :
. Cable Length.”
/Size al.drive pipe ang req
cannections )i piezomelers are
driven’in1o the groling
‘Add thermistor gplion if.1
i Measurements are reg) A
.- Contacl ‘factory
filters :
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PORE-PRESSURE TRANSDUCER

Cand H141TE g0 Cur oSt et MLl fule

s w Gt TG o \'mh;‘ OF Gt BIESEUTS
datiune andd gigi arcas The system
PENGE 0 e .‘a' mx, and fGe aephragm
niatne Mot £18177

oD

5.0 pOnCIple
<& leable

A ostanone and portable 0° wai-mounted in-
s feubit, to mee! vanous reguirements These
¢ pore-pressute transducer by means of poly-
IO poyeinylene jacket This
cee st benal nd will vethsiand rough handling
transgucer moders can toth be aperated vain
tube configuratien Accuracy 15 ncreased for
sttt o S-tube system

edther a 2-uke ora
longer tube .&rgir

Mogel 514177

Mode! 514378

DESCRIPTION AND SPECIFICATIONS

Pore-waler pressure 22ts upon a flexible diaphragm having neghe-
gitie spring force Treforce of the daphragm ttue to water pressure
causes a valve ia close To take a reeding when ysing the 3-lube
arrangement. gas pressure s apphed through the nput tube
aliowing flow into the chamber and inte the output tibe which 18
connected to a high precision pressure gauge i the readou!
ndicator. Prestare 0 the chamber and two tubes increases untiyt
balances auanst Iha pare-wter pressure B> cosspressuresverted
fo atmosphere through the opened transducer valve and third
tube The measurement may be repeated by reductng inpat pres-
sure 1o a leve! just balcy the oulput nrossure gaune reading at
which pointst wii Degin I0 decrsast. Thenput frusnure s increased
agan and the reading is rapeated

514177 & 514178

Patent Auphod For

For thy & tube: CONLOLTAhnn INEFE 15 RO Oulpt tubs Indtusd the
ngh precisdn piessure gauge in the indicalor measures the mput
pressure to the trancducer The difference betvieen the pore
pressure ard the input pressure increases with longer tute lengths
and higher Gperating pressures However as 1ong as repedtatie
Feating pochAures are maniained and pore pressure changes cre
not e»lreme. rgh precision can be achieved

For many acplicanons the flow rate may be imiled by visual
cueervaor (o 2void reaging error For the extremely aczurate and
sensiive readout pressure gauges the llow condition 1s monitored
with a floating ball tlowmeter By maintaining constant How for
each reading. the small error due te flow rate and possible cperatar
errar 15 e mirated Tubing lengths for the 3-tube system may be
adjusted 1 suit conditions vath no efiect 10 the cahbraticn of the
Transgucer

Argther means of operation. which also gives exceltent resulls 1€
the over pressure mathod Results are obtained by rapidly injecting
gas 1n1o the nput fube unti gas escapes through the vent wbe
Whon gas s detected towin from the vent tube. the 1ndut Gas is
interrupted anu the excess gas 1s slowly vented until the ciaphragm
valve 1s closed Tre system pressure can then be measured in
either the iInpui tube or the gage tube The over pressure methiod
15 CoMManiy used with two-lubas. providing a mere econemcal
maans of measuning pere-pressure

This transducer does not require n-place catibration and has
neghgible zers shitis ar changes in gauge factor 1t provides a
non-amtgucLs measurement which 1s a result ¢f the umque
preumatic-hycraulic null-balance condition The apphcation of this
fechnmque 1¢ measurement of pora-water pressure results i an
ecanormical stable and sensilive transducer giving long-ierm
reneatabity for periodic measurement of fluctuating pressures
Normaily. it 1s not necessary to refer to calibration curves &t any
ime since the sayge tactor 1s essenhally 1

stainless stee! disc f'har 15 standard Three adaiic=s' tvpe!
ti=nion Casagrande o

slvethylene type litters have large pore size and fow air-
pressure The Coors fiter has high air-entry pressure ars permit
the measurement of waler pressure whenever pore-gas cressure
1s also present

Fluid-pressure measurements may be continuoust, munitored ang
recorded on meving chart or digitat data-logging exupment OLipat
signals may be compared t preset threshold vales and 2t hzed to
ngger extarnal atarms

APPLICATION AND INSTALLATION

The transcucer wilt operate 10 any pesit:on It can bioar tilleg &
borehotes or pressed ints e 501 Veli-poms aliarnes 1 :
PR0S 2an be purhed it the sou and dn not roaues drd e Moy
The 5 B-nch O L size transducer (Model 514177 san te woelt o

slope indicator company Slnsﬁ




© 8 prshing standppes of Pty in sMB 020 grive Sypr woll-postie
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In most applicalions. the 1 O D trantducor with 8 Norion tube
fitor 1o umbedded n ar open borehols nd s tealud oft leam ather
water-bearing areas i Bentunite Poltots of camont grout The
lubing may be embeddrd directly 1n trenches using sand backhl!
1o prevent racks o other sharp obyects lrom dimaging the lubing
in cases whor farge 1tesal of verhcal dulormatinns may doveloy
the lutng can be orotected by an outer armored conduit

tn many corstructinn prejecty o in pssential to meniter oorg-waler
presgure in both sl and rock The traasducer vwill providhy iN-gily
pore-pressure duta economically and @ shably 0 support ol the
toncwing objectves

o I ontoing vater-presture changes i regard 10 stablity of
94 Ipes

Contrgl deming ceastruci:on of embankments. and dams

Sod stabiiizalion o determine seepage patterns in so:l and rock
Surcharging ot compressible feundations

Gaug:ng of water table 2nd hydrostatic pressures

Pumping tesis to determine permeability and transmissibility
ceetficients

Measunng of pore-pressure subiected (o s stic and dynarmic
transie 1t lgadings in. 1or example. evaluating hiquefachon po-
tentiz: z55021ated with earthquake accelerztions

« Stabihity of taiings dams and solid dispesal ereas

Slcpe Indicator Con pany will be pleased o assist usars with
detatled mstallatien planming

Singe this 1s a scientific instrument, measurements should be
taken recorded and interpreted by qualihed personnel SINCO 5
not respensibie for errers or omissions ot such personnei

TRANSDUCER SPECIFICATIONS:
Pressure Range:

0.5-1000 psig (3 44-6894 B «Pa}

25 kPaj

WmmOD ABS

Nommnal. 1 O D Actual. 10827127 mm) 0.0 ABS

S S Disc — 50 micron. pore size sintered stainiess sieel

RAepeatability: + .05 psi
Accuracy:
Calib. Zero Oftsel: 3Cpsic 05ps: ( 20kPa -
Sensttivity S84 107 - 00Q0%
Diaphragm Displacement: 0.0 cc
Diaphragm Malerial:
Standard Buna-N Rubber
Optionat Viton Rubber, Shinpn= Pnne
Body.
Mode) 514177, Nommal. % CD Actual. vo.
Modal 514178
Filters:
Standard
Qptional Narton Tube ~ 63 micran, pore size 15

.25' (6.35 mmiwall

R tmmiO B x 471102 mml length,

Polyethylene — 60 micron pore size 15135 1 mmi O D x4 {102 mm) length

25" 16.35 mmi wall

Coors Tube — 15102 2 micron, pore size Air Entry Pressure
1810 28 ps (1 27 1c 1 97 kgiomy,
1651381 mmI 0D x 61152 mm} length 2516 35 r vl

®

G0

Slope Indicator Compan
TWX: B10-444-2205 (SINCO SEA) &
- A e oafin dia e e Wt

PR DR

Priten Us® 108"

Y
3668 Albion Place No., P.O. Box C 30318, Seattis, WA, 98103 U.S.A.
able: SINCO

SEA phone: (206) 853-3073




= Vibrating Wire Frequency Signal

= Long leads do not affect reading

¢ Lightning protected —standard

¢ Temperature mieasurement —standard
e In-place sensitivity check —standard

=l LN
ancaitna

‘ep Dnve-Point Piezometer vath cyhnder Iiter an: EW-Rod
Trreads _uttom Borenoie Fiezometer with Dise Filter

Dc. - otion ar.g Specifications

The sensing eiement is a small g:ameter steel wirg restrame..
atbathends which vibrates at a natural freguency deicrming ¢
Dy the tension in the wire One end of the vare iz fixed 1o the
transducer body The other end Is fastened t2 a thin flexible-
stee! daphragm in contact vath the fiud media Fiexure nt
the diaphragm due to changes in fluid pressure induces a
cranye in the natural frequency Fundamentally the fre-
@ atunctinr ofihe square roo! ot the tensicn strace =
e mulhiphed Ly & conatunt Tha fregqney = a v,
ble sinnal Totcenondig voe g
i the daphragm

&

ntegra!

enctucal Gt dnives the
tation althe naturat sroae ne v ot the oy,
Clandd pitk-up Crel e

I eor g
&1 means of yn
105e R samety W the vire The

28129

DRI ik nelveorky N the porfalie irdiitor ¢
[SP R i cacillishon at a canstant yreahtusge ar o
(SR ",‘ fremra ney 100 A ghigptd) disPlay ol b 1oagirs,
rao b thestram e e abrgt ag s Teas
CoNVCry: rm 10 prossure uns 15 done £y sublracing the initig!
Tengeryg from e Conent 1RaUING and B Aading Ty he s -
tiaty ot the transduser

Te

Wt T
en

'L L sraldes
tundien
Aer
IS estend TG The Trer saucer TGusing
reage vmach gontamg -
The o tubes perr .
GEn gatnthe cavity Tnis tube arrangement allov.s
sensthivity and purgmg moisture whizh
reredthe cavity AlSe whenthe transducer canty

re ehmmated Ahigh prec.. onnicator suchas
S1411-A Pneamat.s Indicetor 15 used 10 check

e

sens.tyit

The Vipratna Vore Frogsure Transducec can measurs nega-
hve groe Cressure (sub-atmosphenc) and pressures rear al-
MOSTrenic & Nasersit yly equalic inet of the casitive range

avr eliedts are nech ot temnaTaloTe
oginthet-ansgune rreyitr s Switsring the

)
tanaard feature 1 ar une '3

Vinern, pezometer optorg fiten
UIST O CYVNGETs s provided Filars are ay
ferent por-sties The laraer pors: 51208 are magt Lommanty
umd or saturatad grownd conditors The amgopst
-AIF-2N1ry gas oreteuros 15 SOmatmes L, 2 o
ue A'SQ ai " ophen adroe-nan g7
W mAnga
Caunle wim By Ani

Monitoring instruments
Read.nus of Vikranng Wy

Pragsure Transcure putnuls
2ne of a po-iable cattery ©
Thie ind nr can read

nner-R nr*o-‘"n ».mp
onngata pant-out Al
Ty e antodaced Loy
peNtogretatldata throct ol
and Aty Tansmisaoa b et va telephons
PONE-0uL DLMENt




SPECIFICATIONS
Accuracy B A PR
Resolution’ e Tt

Pressure Runge

Sersitivity oo bl R

[L] Pt
Temperatui Coethcient:: » - [ R R
Operoting Temperature: 2 v o - o
Over Pressurz ~73 ks
L AP .
Diaphragm Displacement. ~ .+ - &

Motnerials oxposod 10 fuid media:

G e Chan e st
Qe il Sl
[SELER Bura-tl

HDERING INFORMATION

Spesily by part Number o5 Shown Below:
526805~ ..~

ES

—— P ’

e g

e,

LY Vo

VI3RATING WIRE PRESSURE TRANSDUCER

Body Siyle Dash No. Dimensions Weight Attachment Adapter
uret Pigrinater ' Chr 108 'ang 130 €050 Hone
[C T VIR N M ViR 27am )
Yerehtie P ' t-2. 1 GOx 130 lorn 1 &b Takg) NZne
vott, cyhnde! . Zimmi
Drive. - 10 00 'hE s 201b QK Suuare Threads 3 inch
with ¢! (060 B9 sor EW-Rod ' 28 " OD
=4 1" male pipe threas
[ 1D CD,ICE Imr2 151%. BOkg) female prpe threac
126 x 2TAmmi
Transduze: A tno filter [ TCUQ0 08 L a PG tai 6Lkl ictiuic prea threay
(e v2idr m
Filter Style  Dash No. Materig! Dimensions Air Entry Pressure Pare Size
-t Marton A dun 0D 20 LR s BGr goom e

Tt e .l Potyeth. ¢ o LU xOET DRI 2E x 1 x Ry ol a2meen

Cac = A e A L S - Sl e A R o] "B 1o 26 00 tEN

IRECE LI KL B

Bt AT 05. 0050 Tnch
s -4 S 0008 ol

Stanier Stent S x 1w

o ‘,ik;]u «','g ’

2 nav v
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Mooe! ‘2u:‘f Vipratirg Mie S-anrer Recc cer

The Vibrating Wire Scanner/Recorder is a
multi-channel data acquisit-on system that can
automatically record strain data frcm one to ten Vi
brating Wire Transducers. ¢ up 1o one hundred
transducers when Expansion:Junction Boxes are
used. The system provides quick. accurate data for
those projects requiring automatic and/or remote
recording: sensitive, low dritt measurements; rapid
response; and very long leads between the trans-
duce- and readout point. It 1s a portable systen

.2t ron prow e telemetenng from . e

tion ang continuous recarding. It has « Lioa. .
chargeable batteries or can be operated frun,
ther an externai 12V DC source or AC line power.
The recorder has a built-in electrosensitive printer
or can be interfaced to any data terminal equip-
ment satistying EiA Standarg RS-232C specifica-
tions for intertace between data termina! aquip-
ment and data communication equipmeni. The
system operates in a powered-gow i mode and can
be programmed to record data at pre-set time inler-
vals for pericds up to a week or more from internal
batteries, or even Ionger wnh externat batleries.

R P

The Model 52630 Vibrating Wire Scanner/
Recorder 1< a portable instrument containing re-
chargeablc batleries. It fealures a crystal con-
trolled calendar and clock that can be monitored
on the nstrument panel. a built-in electrosensitive
printes with sutomatic paper take-up. and a water
proof case for unattended operation even in ad-
verse weather conditions. The Vibrating Wire Scan-
ner. Recorder will turn on and record the date. time
and output from all active channels at selected
scan interais ¢r by remote command. it ¢an aiso
continuously scan and record all active channe's
at the mawxmum rate, or aiternately monitor 2
single channel without recording. The data is dis-
played and recorded directly in units cf microstrain
and is indicated on a digital readout along with the
channg! number.

The Scanner/Recorder has a built-in ¢apea-
bility for handling up to ten channeis. Additional
channels up to a maximum of one hundred can be
recorded on the sysitem. The Model 52660 Vibrating
Wire Expansion/Junction Box can be connected 16
the system io provide additional channels. Each
expander box provides ten additional channels.

Since this is a scient:itic instrument, mea-
surements should be taken, recorded and interpre-
ted by qualified personnel. SINCO 15 not respon-
sible for errors or omissions of such personnel.

slope indlcator compamy
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Vibrating Wire Scanner/Recorder System

_PECIFICATIONS

Model 52630 Vibrating Wire Scannzr/Recorder

Channels:

Resolution:
Temperature Coefficient:

Scan Cycle:
Interva’:
Printing Rate:
Scanning Rate:
Data Qutput:

Data Interface:
Data Rate:
Oper tier Time:

Power Requirements:
Internai Battery:

External Power:

Operating Temperature Range:
Dimensions:

10; can be expanded in multipies of 10, by using
Mode! 52660, up to a maximum of 100

1 Microstrain/Digit

+(.008% Reading + .3 Digits)'°F

+{.015%: Reading + .5 Digitsy°C

Continuous, minutes, hours, manuat, remote
1.98 minutes or hours

2 lines per second maximum

30 Active Channels/Minute Minimum

8 bit even parity ASCIl code with start/stop bits; serial by bit,
serial by character

EIA RS-232C Standard, others optional
110. 150, 300, 1200 Baud (Bits per Second)

7 day=* with Initv -arged internal batiery
"{Ciock T 2O minete interval *N active channels?

12 volt rechargeabie, 13.5 AH.

11571230 VAC, 50-400 Hz
11-14.7 VDC, 2 amp

0°F - 120°F (-18°C to 49°C)
15 in. x 15 in. x 10.5 inches
(38.1 em x 38.1 cm x 26.7 cm)
50 pounds (22.7 kg.)
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| Prneumatic Indicators

MeoPt S1321-L 2ny 5742% A Imowcators

The Slope Indicator Company's Dortable pneumatic
indicators are quality buill pressure measuring
systemns for operating preumatic {ransducers to
determina pore water, gas, of tolal pressure within
embankments, foundaticns, siides and other
geotechnical study areas

Enclosed in protective carrymng cases for easy
handling and operations. these indicatoss
incorporate precision gauges. regulating valves. and
a high pressure supbly tank for maximum reliability
and performance in field cr laboratory use
DESCRIPTION

Allindicators and their components are ot the highest
quality The integra! tank is high grade steel,
commercially inspected to meet safety standards.
tadijetrial qua'ity compresston type tube fittings =nnt
St .cking hydrauic style panel cornects
stanaard to assure integrity. The indicator's panel -
neavy-gauge anodized aluminum. with the internat
tubing being stainiess steel and nylon. The pnimary,
of outpul pressure gauge 15 laboratory guality. A
bourdon tube type design wih mirror dial for
increased reading repeatability and accuracy is used
Secondary gauges for supply. and tank pressure are
industrial quality and are of the same bourdon tube
type design. but made for continuous service and
rugged apphcation.

The indicator's controls and mator compunents are
labeled for easy identihication and convenient

slope indicator company

operations. The supply tank is tilled through a panel
connector so that the removal ot the tank s not
necessary. Secondary reference gauges montor the
actual internal and external tank and input supply
prossures. Visua! inspection of the gas flow through
use of a Howmeter mounted inthe lid of the case, ards
the operator in maintaining a repeatable reference
that 1s necessary in the operating procedures of most
pneumatic transducers
The indicators are designed to operate any of Slope
Indicator Company's pneumnatic transducers. Opera-
tionat procedure of the indicator depends upon the
type of transducer. A unique transferring circuitry
within the portable indicator enables the op- ation of
different types and styles of transducers by either
~nnnecting the primary/output pigseure gauge in
€ with the input ¢ == supply. or by isolatny - ot
tput relurn. Thiy circuniy 3150 enables system
.nalysis shcuid problems occur due to damage or
mishanghng
Aft poriable pneumatic indicatcrs, when selected
with the proper primary ‘'outpul pressure gauge 1or
overall accuracy and range, meetthe requiramentsto
yive dependable and reliable :formation for most
gectechnical investigative studies
Since this is a scientific instrument, measarements
shouid bhe taken. recorded. and interpreted by

qualiied personnel. SINCO s not responsibie for
errors or omisstons of such personnel

'
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' SPECIFICATIONS
MODEL

Case Dimension
we.ght
Gas Source
Gas Tank Vilume
Gas Typo

Maximum Source
Pressure

KMaximum Operatag
Pressute

Fiow Meier

Fiaw Cen'rolier

Qutput Pressure 3auge
Scale Length
Accuracy
Sensitivity

Tempe-ature
Compensalon

Zeon Adjustinent
Parailex Compensat.on
Pressure Rarges
Stancara
pst
High Pressure
Standard
kg/cm?
High Pressure
€4 gard
High Pressure

SINCO Transducers
Operated by Indicators

H1411.A 51411 A.AFC
18 x 13 % 7 in (457 x 230 x 178 miny)

2810 (Y3 %)

S RPN - . 1. |

51421-A 51421-4.AFC
14w 710 (350 » 203 x 178 mmy

2010 (10 g

inio o, Tirk

LEANTS

.V 36 tiers)

Cry Mittuion — Siandard Srade 89 5%, ure Grade 99 8459

20L0 £5. "3 B00 kPa)

500 £ (3.400 xPa) 330 psi (2,100 kPay

£00 psi {3 400 kia,

150 pzi (1,050 kPa)

1 -10SCFR

Maaual Manual/Zuiomar ¢
32 M 813 mia)
Q s Fuil Range

GOt Ful

=257 10 120 F Actomanc 0277

tarual

Mirror

0-30, 0-€2. 0-103 0-150 psi
0-300, 0-500 pst 0-303 psi

0-2,0-5. 0-7 5, 0-10 kg cm?®

0-20, 0-40 kg'cm? 0-20 1 gem?
0-20L b6 ) xPa
£-200r, 9-4000 kra - -2000 kPa

514177, 514178, 514180, 51482, 514124

Alsp 514163, 51483

Manua! Manual/Autematic
9in {223 mm)
{255 Full Range

003% Full

¢ £5° C Autnmatic,

0-2C. 0-69 0-109. 0-160 pst
0-300 psi 03¢0 psi
0-4,0-7. 0-11 kg/em-
0-20 kg cm” 0-20 kg/zm?
0-400, 0700 N1 LT

0-2000 kPa 0-2200 «Pa

514177, 514178, 514180, 51482, 514124

Also 514163, 51483

NOTE. Allindicators are Shipped with nitrogen supply tank emp:y Indicator tank mus! be empty for ali &'t travel. unless packagirg
ang labeling complies with Arr Transport Resiricted Articles Tantf Ne 6-D CAB Ne 82

Slope Indicator Co. x5z snenraysosns

SOCO T00UIAZ4 - DARS Frinted 1 USK

3668 Albion Prace N.. RO. Box C-30316, Eeattle, WA. 98103 U.S.A

Colorado Sales Oftice: Slops Indnga;r Company 5!2 uorchurd 8t Suite 107 Goid:

cable: SINCO SEA  phone: (206; 633-3073

. Colorado 80401 U S.A. phang (303) 276-7813

sinca

Unit #5.11302 River Road.  Aichimond, B

SN N

R e

Siope Indicator Canada Limited A subatdiany- of The Siope Ingicator Company
Canada VEX 125 1elax (4.152148 VCIR prene (8041 D76-7345
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