
From:
To:
Cc:
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  to  regarding 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  to  regarding 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  regarding her concerns.  Please
bring  number with you.  We can call  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  regarding the Waste Containment Performance Monitoring
System is attached.  The other two documents you requested will be forwarded in separate emails due
to size limitations.  I am copying  so that your request can be logged in through FOIA.
Sincerely,

 

-----Original Message-----
From: 
Sent: Monday, July 19, 2010 5:26 PM
To: 
Subject:  tel con participation for Friday

Hello :

I hope I did not neglect to email you about requesting tel con participation for  on Friday. Is
that possible? Did I send that request?
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-----Original Message-----
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

Dear 

Given the recent work from  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:
> Dear
>
> I would be thrilled to get the discussion going now, so yes for me. I
> don't want to wait until September. I would like this discussion fast
> tracked and concluded (with a facilitator identified) by the end of
> the summer.
>
> 
>
> On 7/2/2010 3:56 PM,  wrote:
>> Hello,
>> If 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
>>
>> 
>>
>> -----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,



>> Our meeting is confirmed for July 23 at 9 a.m. in Conference Room A
>> here at the Buffalo District.  I have scheduled an hour and a half for the meeting.
>> , Special Projects Branch Chief; ,
>> Environmental Project Management Team Leader; , Niagara
>> Falls Storage Site (NFSS) and Lake Ontario Ordnance Works Site
>> Program Manager; , Regional Technical Specialist; 
>> , NFSS 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
>>
>> 
>> 
>>
>>
>>
>>
>> -----Original Message-----
>> From: ]
>> Sent: Thursday, June 10, 2010 2:19 PM
>> To: 
>> 
>> Cc: ;
>> 
>> Subject: Re: availability for meeting with USACE regarding NFSS
>> concerns from LOOW RAB radiological and chemical committees
>>
>> :
>> We would like to confirm the July 23rd 9am meeting slot.
>> Thank you.
>> Please send info to all four of us; and myself.
>>
>> 

 wrote:
>>  
>>> I have a doctor's appointment on the afternoon of the 27th.  I could
>>> make a
>>>    
>> meeting at 9 AM on the 23rd.
>>  
>>> 
>>>
>>> On Jun 10, 2010, at 7:53 AMJun 10, 2010,  wrote:
>>>
>>>  
>>>    



>>>> Dear RAB members:
>>>>
>>>>  has offered dates below for a followup meeting regarding our
>>>> concerns and data analysis on the potential leakage at the NFSS.
>>>>
>>>> I suggest that a meeting with , myself,  and
>>>>  be arranged as we discussed at our last RAB meeting.
>>>>
>>>> Would , and  let me know of your
>>>> availability in July on the 23rd or 27th at the times listed by
>>>>  below?
>>>>
>>>> 
>>>>      
>>  
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Mr, l<f:l) Jer 
paqe 'l'wa 

Dllaw v~rification of calibriltion. Product litfH,lturL• from 
three manufactur~ra of theo.e dcvicco is attached, 'rhcoc two 
types of instruments compricw tlw totoll intornill monitoring 
system recommended for installlltton in the NFSS W<wtc 
containment cell. 

The estimated installation cost of this 111onltor inq oyote111 ifl 
$110,000 including all JJubcontractor coots, automatic data 
rPcording otat ion, cable, trenches, and transducers. Tha 
yearly tH~rvice and interpretation coLJtD .:lrc c~attmated at 
$;27,000 pe'r yenr for the first five years afu·r !Jite cloDureo 

'/our concurrence on the installation of the de1:fcribed VHPT 
system is requested by June 18, 1905. This will allow time for 
preparation of the subcontract and procurement to install the 
monitoring system prior to cap (clay) construction later this 
summer. 

Very truly yours, 

~~~at.~ 
.£JI"o... Gary D. Coxon Ov Project 11anager - NFSS 

MGJ/bjm 

Attachments: AS stated- ProdU<:=l , .. u:r.::ture 

cc: L. campbell 
J. Nemec 

9904/1. 

u ...... 

INSTRUMENTS 

t 11.., l'utur- Clcnn.mic l'a•.u.uurt Tnmat.lucur otrun • .J ndl11Ldc.: yet. 
Lr;c.:xpuut.ivu ilu•JJ.cu lur nu.m!tor lou pruttLUa'l.., 1 t C/111 b.: uu"'d Ill 
ru.onllur iluJ.ll lllvulu vuch .JU ground w.rtur, W(lirv, t·cr.uvldru, nturug"' 
tiiOIHI 

1 
utC o J ltt (dill rOLijl1,JIHIU lllllk.Oti 1 t UtljJU~ .i<1l I'/ WC Jl DU 1 tud f .... r 

4tylld&.1..: mcntturin" ~ou\:.h uu dr.l...,J\:o\m tct>tUo 
1: .• d1 trunuducur itt IHJ.JJud ~god.nut tlru 1ntruu1on llf w.Jt<:r and 

cona.:Li cur;lplctdy rcnc.Jy tor nubmurulon ur dir~Lt hurlc1l. rrotcc.tion 
Lo pruvidud ol!lainflt c.vc.:rvoltagu bUC~c.::. !rum !:lXt(;rn.:al auun:ca. 

The l'ct.ur Eluctrvnic Prc~uure Tr.JnJJu~.;ur ut.iliZl.:tl a dH!crt:nti.Jl 
u.Ll1con clil.p pntmurc I;<11)\.: whiL.h incorporetet> (cur bttc.1n gugen intu 
the diaphrolgCI to form .;:; fully active WlH.:.JtLit"ne Br idga. One aide of 
thl! diaphragm h expo:>ed to atrnoaphcric prussuu via an open tubl.! tu 
the sud11ct.: o !h.: other side is expo !led to tha pr~ssure to be measured. 
Thus, the regbtt.:n:d pressurl.! is guage prc.::;sure. 

The Petur Clcctronic Pn:ssure Transducer is avail.Jble in three 
diffcr\!nt grades tu allow the user to determine just thll right 
combination of et:onor.y and accuracy for his needs. 

Various readout units arc av-.ilablc:: L.'t tht: Petur Elect!onic 
Pressure Transducer. The simplest and most economical is the ED-200 
hand held readout. This battery operated unit is small enough to hold 
in one hand and allow!i the user to i:Wnitor the pressure via an LCD 
display, Petur Instrumci'Its o1lso offers the inexpi.!n!live ED-210 Auto­
l:latic Pressure Monitor. Th:~.s battery op<Jrat~d device is designed to 
be installed at each pressure transduc~.:r lor.:ation. It can tie set to 
automutic.ally record pressure readings at intervals from 1 minute to 
24 hou1:s. tht data is stored in a 4Kintenu>.l mem?ry for tetriev&l 
later by t~· ED-220 Automatir.: Data Retrh!v.:.~l :md R(!adout Unlr::, The 
ED-1' ~:.- retrie•JeS .~ or.a from the ED-:'!1~: • •Jt -· also be used 
as ar. dur-·- tc data mun1tCir dS w~.il. It C.Jil be programmed to take 
re.JdJ.ngs a .. ..iCJI.! :f.ntt:!rV<Jls .:1s small <Hi i Sl'cond. Alternatively, the 
the tD--220 can be prograllllTlcd to automath:.ally take readings at p'tcs~t 
pr-essure intervals as small g:; 5 mm of water t1l!ad {0. Ul psi). The 
ED-220 coces with JOK of usable mct:~ury and h<~s em RS-232 serial out­
put for conncctiat'l with an optional printer or cur1putcr. 

ln addition to the abovl! readout units, the Pctur I:!l'ctronic 
Pressure Transducer may be read with the ot~ndard C-200 n·.1o.iuut bull.. 
!nis bo}; offer~ the flexibility tu rc<.~d nor: only electronic tr-nns­
ducera but altoo pnumatic pressure ttun;;~uc~.:rG. This add..:d flexibillty 
allows users '-lhu h»IIC both rne~.<-m.JtL: .. uj t.:l(.:\ tronlc in:;;trum~:ntation 
to cconvm!r.:ally ruonitor nll th~ir sensors with the ll<l!!IC unit. 

L~Jl,.owlJOU. Wabnollljlvn \I!IVJb 
USA 

Tlllt>phone 
(206,71•9191 

Tllle•tiO. 
1!12021 
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IPETUR MODEL P-102·1 
WELLPACK 

' PIEZOMETER WITH 
INTEGRAL SANOPACK 
FILTER AND 
BENTONITE SEALS. 

r~·· :e~.:;:~ :r.-:: ~~.­
c ... ~- s..-:~ ... ~ Sf."e-er 

Built-In Fitter and 
Seafs 

Ttle c.~tawa., "'e"" 
Sl'lcw~ !";e tlo.lt·., 
sant:t:ac• • ·te~ bel:~.,.. 

l"e ::!'zcr:-e-te· ser-­
sc;· and : ... r: st=l'-a:::..· 
a:•ng ber'l!:::l'l te 5t;;a' 
atlc•e Tt~o!; -"·Q-e 
lea:ure en st. res a 
prope.· f,lfer •nsta;. 
lat.on and water seal 
llnc:l ehm·nates two 
CTI!Ital an::l COSily 11"1· 
staltat•cr" "roce­
rf,,res 

Ac: •a19cl be,.."C"'Ie 
peHeiS e .. t•u::oe 
ll'lro .. g" well !::ree­
to •sol ate a~c: sea. 
prezomete· 

~T~ ----------ft~~ 
.r:ne:.oi'Tia-:•c ::J ezo.,e 
I!Or osenscr 

No Drillt,ng Required 

Foundat.on or Embankmer.l 
F)ezometers am Cu51omanl)' 
•r.sta:te::l 1n a drilled 
tort>hOie wh•cr. usually 
re-q...:•res expens, .. e 
':;.Jb.-c'1tract.:r se<vKe-s 
H~\·,£:ver 1n many SOil 
cond•t•or.s cos:rr ar.rl ng 
can be e!tmir.a~e= Oy th~ 
use cf a dr,ven we1 1p~ nt 
Dlf:~cmerer 

Installation by Contractor 

The Petur We!!pacK 
P1ezometer may be u:stalled 
b~· the contractor usmg h~s 
owr equ1pmen1 and 
personnel In soft graoec 
S:..\'15 of ~hallow to mode:rate 
dep~h. !he wellpo1n~ 
p!ezo:-neter ma~ be easdy 
PL'shed or drn:en tr:> the 
des1gn deptl-1 us1ng a 
standard drop hammer or 
portab:e ::- r hammer 

~_gTuRI MODEL P-102 
WELLPOINT PIEZOMETER 

Srzo I 7 dram b~ 
19 long 

FlazrOia pnaurr.at.c; 
\ub1n-; lc t.urla:e 
readout un11 

ter scrsor 

Special 
Features 

Qptrcr.a• AC:O•T·cr-.a< 
Tr..t: 11~ For 

1 FI.-Shlflg To 
remcvi:! ga~ ::•es­
s..rra e'1cc:ur-Te•ec: 
mc•;<11n•c 
rr.ater.a! 

2 o,e·er::.~a 
Te·~ n: 1-,r. an.!r­
c<ar p;ezo:-ne~r·c 
neaa ca., be 
crectecl tc 
ens~.ore tt-:• 
;l•~::!ome'.Q• ·s. 
fun::!ron•!'l;l 

3 ''''~·:uF-r:·-rtoao .. 
:1 Te:.r·~= : 

MCI!s.urod ·.:'Jme 
o' .... a·e• c;:~ ce 
•'1trc:.;c:e: ~· :-n 
lht> s~rlart: Fres 
surrzc:1 res<>r-•orrs 
ate a\'a-lab'e 
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!PETuBl MODEL P-106 
CANVASPACK PIEZOMETER 
Wl":crt' wC'I:poH11 mst;JIIilllon •S nc.t pacl,clJ 1 a~c~ dtd•"•'f 
•:. reqt.··rcd ltlP Pe1uf CdnVll!:oPUC~ Pu:ozom(•l~:~• taro i:J(• 
r:stulled d•rectiy by the contracllit It ar~o ll ut .. Hl'S o 
buoll-•n SJ'ldpack ldtt.!r lor fht' pneumar.c p•e:on.ele• I ; 
an'd a se\1-a~;lwa\lnQ ben\omte seal 

SimpJifred instaflatron wJth buill-in filter and 
seals. 

Jnsra:rat•on rs sonrp.y Jower,ng the ta::trry; r~:JJCk<lg<·tJ 
c.anvaspnck p e:omelt.·r ~o1to ~rle Oo•tn::.le <J"'~O t'-ac.M',, · 
:ng Tne ~nt.re ~rocedu·e cun be pc:rtorn1c1J ;:,y the <..i;n· 
tr<Jctor \\ thoul spec,a-:zcd equ.pmur.• or •·.gnry lra•nat:: 
cerscnne' ar.Cl .;.t h•s own t:m::: s..:hed.JIC 

Attwa.ted DeNo­
ntte pellets ex· 
Trude throu~h 
coarse mesh fat· 
TIC to ;solate ana 
seal prcz:ome1er 

~8~:~~~--- ~TUfD 
Pneumat1c Pte­
zometer St!nsor 
:!1'\C!Qsed 'n sanj­
pack !•Iter 

Soze 2"1 aram 
30 length 

COI"'vMlllon;tl ~Iandi" po PtOl()ITICIN:, ilff! PIUCPd wtH•,n IO~.or,t1at ~.1"1 

bt~rchoiO!. or ('mbankmonr matert£11 to I•'O~td(• J;tli'l 'jr. 'i:l•l ~c,,·,:;J . 

liOn!. CIIJf\119 and illltH or.srruchDn a,. OC!.IQn ··eco~~·'t !'''l(:~ 
mur: be p1acod Wtlt-•• r, HlP cortl~r of tnc work LHCI'J whl.!'(: .tte.r 
~~·rf;:u.e ex ten! •0'' tntcrlcrl"!s w•lh surchargtng and c~r. tJ~ t·~s. 'I 
dnrr.ag('c:! tJt earthmuvmg cqutpmenl AUet tnc hP '"' m~\a\\od 
!rle•r '"'c· ght muo;t bo ._,er~nd•cally eJC!endcd to kue~ pacl• w.rn '"e 
fiStn.J st.az.aarr,e €;1Cval•ons and 11'1£.> r.urroundmg Ott;£1 mlo'il be 
r.arul I<Jmpcd lrlC'!i-(' lrrltlal•on~ are L.nneces!oardy <..C~!i•jiO 
the conrrac.tor 

Tht> w•cl<:~.prcacl l..!..e c. I ~tJndpopes •s t,Jsed prornar.l~ :n t-. ;,:or.c 
prece-der.1 ~M ?.;:;op-JH~'l' lowe' lu':il wt' hov.to.£>' 1nr: ~~'-'!il l:.:!or 
1S nc, longcar ·•al•d The relaf.vely rcc.t·nl ontrodu::I•O~" v' modern 
dcsrgf'l pncumul1c p.ezomofer~ now orlers thv c.ontracror pr:::,ect 
cost say.r,gs o~por1un.ttes thai ~..;~unity CliCOtld the I c. ln. 
mstrurro1-'ntatoor• 5y51cm cost 

As1dc !rCim :est :')n.>•deraflor.s the pnoumal-c o,ezoml!le• 1S ac­
knowledgl:d to De tec.hntC.illly !>U~ef!Ot 510Ce 1\ el!mona1E'5 tr£- '!:.oat 
protJlems 01 Iiiier I•P pluggrng and data lime lag Tnese 11'\· 

terdepandent fHOblems. rnherent wrth all standptpes re~ull lr:om 
the large \lolumelnc change and the \tme- fectu•red for arcun:l· 
water lo permeate through the soli and 1111 the p1pe to rne p1CZC.· 
metnc head In tow permeabthly sotls the t1mc lag can become s:; 
excessrve thaltf rs tmposs•ble to oblatl" any meanongful pore eros· 
sure dala w1th a standptpo p1ezomeu:•r 11"'1 sharp contrast. the 
Petur Pneuma11c P•ezorneter whtc:h has a neg! g1ble ~·otume1·1;:; 
char.gc { 001CC: provtdes tugh acc.Jracv data 1mmedratety a'ter 
1nsta~:a:1on and as no volumetriC char~e :s rea .. ured the •n::·u­
ment 031a t~me lag problem IS comple~cly ellmmated 

Pneumat•::: :::llezometer~ are conrocc~eel to 1he surta:::e vta flex ~~e 
dtrect bu•tal !utJ.n9 Unltr<e the standptpE v.htch reo'~tres t'1e 
readout slat1o, tc t:e located dtteclly above the p•e.:::Jmeter 1~-e 
readout statto:-, ts typ1cat\y locJ.ted at the toe ol H·.e B-mt.anw.rr.er.-. 
w1th the tubtn~ .:.uned m a backh:~e-:ul dtlch e11:1en~ r.g hor :art­
tally from the :,ezometer r:;;r top of p:ezometer bore~cl£o: tc tre 
readout s:at•on 

Th1s c.amptele el:m1nat~an ol \le'i.•ca!iy e:r;~ended nser !ubes ('r 
c•pes allows tne con:r~:tcr to place ft'l rr, .. ;,-- .:· wrtno~.<t on:er'er· 

·P targets to dodg~ :md el•m•nares 1:-.~ rc-c.esc:·'y. .'3r. ~ 
:::rT"p•ng ar.' ver!·:,-::1·, .__, · ..... nd-- ~ ~'le r•ser lut.~"' 10 k~.:>-=w ~aco: 

o~rtn trre "S•ng surcharge el~1. 3t1~r. 
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SPECIFICATIONS FOR GENERAL PURPOSE PIEZOMETER- MODEL P·100 \ 

DIMENSIONS 

0625 OD 
112 48 

15!.lcm OD 
• 1 99 ern 

r 
IUU.RI,It.l.S 

800'1' 

G!a-s~ 
friled 

Ny!Oil·12 

OIA.:>HRAGM 

N·t•.te 
!~,;t>:,er 

{8una-Nt 

PorO'JS 
\S'J~ \ 

316 
:ita•11le.M 

Perur lnstrumer.ts oilers. a compl'llr> r·ne cl Gcotec~.,,cal 
lnsrrcmer.tat•o~ •ncluOtng P•ezome;e~s. Rc?dcut lnslrume~t<. 
To1a1 Pr~ssur(: Cells. Remcte St<t11emt>n1 \n~:llca1ors Watt:r and 
Stream Samptrrs and Jncltnomc-ter Sy5tem!; In add1110n. we 

LINEAR 
RANGE 

~-200J ::s· 
C. 2-1lC oars 

SENSiTIVITY" 

-:C:' .. at 
con-stanl 
t::Jw rate 

001t' SCFM 
28 S:CM 

ACCUR.\':Y 

EQ:..::JI :.::. 
IC~~::; ..<1 
Gt1.1;;e 

OIAPHRA.GPA MAr 
DISPLACE· TUfU .. C.. 

Mt:NT LENGTI-< 

sc::Jr; 
~so: ~ .• 

b.Jdd s:;~ec•aiJ~ec rns!rumenls lor un•que customer apO!'caiiO~"'S 
and offer eng•ne~'lng s~r'lrces. 1nclud•ng all ph:J<>f"S of :tm;~g--: 
:ns1a1:a11on r.uperv,~,on and tra.nmg Cata:og and or1::.c ~·sl 
ilVBIIdblo ~pon request 

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

i 
I 

/ 
\ 
l 
I 

I 11300 25th Ave N.E. Seattle. WA. 9812~ 
Telephone (206) 36?-10B1 ___ ) 
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MODEl P-103 
PNEUMATIC PIEZOMETER 

MODEL P·100 
GENERAL PURPOSE PIEZOMETER 
n,L pLi\C'l\£~'1 P 100 •s an accurate and rel•~ole 
r•rc·,···"J lr<>llsduwr The small soze (0 625 on 
lk. ' 2 5 +1'1 fc'lQ'ti) rugged cor.struclrOI"l (grass 
hllc·.: :• 1 ur, tx .. u, vtr!n Buna N drap"1rugm) and 
~rr:.;,rt· fJt-:sr~r (I,'J :r+r·chantcal mov:ng pans) 
mJoo;t.: •r·e P-1(;(; d'J•J' fur most p•ozorr.o\r+C 
tJ[,;.., .. - l:l(;fl$-

.. r,t..: ;-:. 1()~· t.as ar opc.-rat:or a; ranye ol 3·2000 
m ... Ser· .;.!~only .;:nlJ repeatabri.:,. exceed cutren!l'r 
avil.i1n:~-· re3c:. ... ! lliStrur,len!atron The P-100 
r,ewos .,eghg~b.e volumE:!' ·c c1-.a:1ge ( < 0 OG2c:::) 
10 re;}S:er <3 pres::, .. ue. Wr-1/Ch QIV8S I! a rar.Jld 
1 ·.::s;-JOnSE': me (•'tEn or .;cry IC'N pern•eabil1t1€~ 

i ... !:: P. iOO ~equ.r~s a ')as f ow rate o' less tr,an 
35 cc-;-. :o· ooerat1or. Tn!s tow flow rate e .. 'Tt· 

·na:e; e·r0':. ·r, read.ngs due :c flow turbulenc<: 
a'"''J tv~·.g ll.-·be ~e"'~gtns 

s '-'l ~ • ··;;,-.srJJ~f_;r v.·:;l-,) beC c'l :.et F<(• :..·e :::re_;~•a•.;; 
•_,: •;; ·-:. s ... ·tacl! n~e.::;s_·-:. -r,,-s J 41 :OPt::::!.'~·, t.:e~:.e:-=",.' 

c·-:. 25 r:; f~:.r·r, O ... !P ·.ran~ :ucC!• ~r' P""\{... :-B~l 
:.'"cs l ... e:.... :rE J~'-sr;: rernc ··-; c.::.·1s:a.-· 

r.-.e :·~·.sJ· ... .:.-.' : -~ 
Jt. 0 ·· r:.:.J:·r-o ~. 

a ar,· ·3~;r -:; .',:;' .· st 

-1 1' ;o 1n 
1
'.: r: . .:' rr·g 

~ 'lid' 

:'l'E:S'. ·~·~· C:O'lQC:. 'l. ,0 p•, W1 ' ch n 1 8k:..•S 

t 10 P., 13 D3't•c..::ar!/ SUI(at:e for rnO'l•tm 
ng ·u:; !lead t::.hang::s l! ,;.. .;=;;:~CIIIC2:-y 

rcccr-,"ler-:J~·j 'C'' 3pp, c:J>o~·.:; where 
ores-.:,,·: ·::~r:·::J" be!NJ?c:. 1G ft of ·:w·3te· 
~--,:J ~ 'J ~·'T'.:..·sphert: 

MODEL P-102 
WELLPOINT 
PIEZOMETER 

Special Foalures 
Qpi·'Jr,a! A:!J,1·-::-.ni'l 
· uD"~1 i=Jr 

1 F .... sh·"'g Gao; r •es 
''~ ·~ e,.c-_~Jn:~;•t<l ., 
"1d" c 'l<!'l!r J.' ::~r­

!..•e rell':.'.:'C1 

., ('; .. vatc,'1u: T-:s•.·n 
:," J•: 1•c a! p.e:rJ" "!:'L 

head c.:.tn be CI<:W•_•,: :~ 
P:1S~JI(? !'l<l! :1"~ jlt0:': 

PIEZOIIIETE:"' APPLICATIONS ITICter :~. lunct•O" ·n~: 

1 rn Sr/;1 F\••rneJt• '!, 

Tt!s/rrry /'1 •nr·•· 

I.:JIUI'TIC 0 1 >'vi!\••' • .,• 

tJP .n:rodu< ('d 1••·--• ''''' 
•, !''·''" P•£•.· .. 

....... ll C!'<'''l ' 
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-102 CONTROL UNIT ,, ··;~ staua·'J ··•s:•. '"·11 
ed tor reao r,g ?&!w' cme .. ·1 a·,;:-. C•':Z')t-. .-:''""!~ -. 

· 02 corr.e<:. ·' :.· 3u1or.a·, : i.e :. cc · -·ro· ~ ·:.. J-2 :.1 t•; 
e pale~le~ FC-100 FLOW CONTROLLER <-.eor.o,: 
pro"' oed t;y a 6 tn d a· 112;42 8c.:...·~r~n L.Jt.:C g::u ;(· 
~n fuli-SCdie accurac1 o' 0 :5[;( r· ... -s::a:e ac~ :·acy 
0 1 O,(l rs a:sv ava1:ab1e 

e C-102 .s ava1la:J1e ;;-, C''€5sure 'd.'"-'8e3 t•r_,~: •'::- 15 
tG 0-200C psr Othe:- uflt~s 'J! rrE:a:.~~·P ... .-. .,· a•e 

).J a;,:a •. at. e tr· t~e same c-·ess.Jr~.: r:::·-.:JE.'S -:- •. £ 

102 ::onta••:. ar> .,te"1a' 2 l·te~ rr:.: ..... .:-.·::;~a~; e c:c:.-; 
.. op!y A U1er r,osE ts SL.::JsLec .. " :·-~ <.J"".' T•1e _,. ... • 

:Jerales on r-.., ar C02 

.· 
. ,, 

·,.~·.·1'··'·'·· 
..., ..... 

lf:;.~lll,. :;;~~1 ~q 
••. \::!.. ·-· . u • 

SC-100 CONTROL UNIT ",~r•rJ10iiJle~ 
tJ Jllt• l.i.JIT•·· ~rJ'Jl•:/ dOIJlJ\1! IQ\;)frLJt) (j \0 

rj.,111L.!lt·' , ··•'l'' t/11\\, (I S1 .• H: ~--~~~y:r, 0' 

10 .! I j • I i·l' .:• 1\~\.; ;ill ·~CLI' j( ,. 

:!: C ~ r) ',.'· ::.CiJ.' TIIO !Jl' 1()0 
,._. Cwt\ltl. • .'•.'.111• ',L:rtC'.· V'•lltl Cl C IU2 or 

:;,rt lll(' IL.'JJ~, t' ./~1! LillO''-' L.:;.(:d I() 

ucla., H1:-~tno· ac..c•.Jrate ;e.:JdH•·]S Tt1e 

l1n' ;. i./ ·· Jlr 'i ,),l~d lu• ~,·:~·,or:!l'fll 
~.~: ·':. J' ~'1' •:( Y ·,{:' ,· r 1~.:· .-p f)T(.:lC 

rr:f:'r;• '1·.1 l /· 

C-200 CONTROL UNIT co"' 

t:J;: ·~ ~· .. u :-'•: r.:.:r: .. l: E···J ~~. cr 
f.,',.·;·,c .;""l.~S \I-~ •'J ~·,,~- r· :-·.:C~ 
~\ '-l;:>C 1'.?..: e1: ·j c-•1 t-.~,, -:-re C-20C., 1S 

.:~.t:•..: :::;.r \<''' 
1 

;;:curc.'e rre~so....:err·r;:~t5. 

r/ ~··e.:~.:..:-:.. c.r,c: c.:ecror·;c sc·: 1 !:cr~ 

-·-r: C-200 ~')···a.ns c rc::harg; ?.~IE 1 2 
c:·;-... ·1: ... · ~: -Cac~ ba•'er ,, pac~ 2nd a 
re.; ·arge:;:~: C 1"1!e:nf,. 9dS SL:;';pl\' 

C-300 CONTROL UNIT s 2 :.·c· 
;,..·C.l:;-a:To"'·?': oa:a a:.q·.•:s•t,vn a1c 
·~ :'.-.·:"·' ·, ::,!-.•age ~y;ter-r, 1he C.,'3QQ IS 

c. ::s ·2· .·.Jd 'or use as a rro~.:onn·;; 
sys:en1 tor aravVO'Jwn ~1umr:- tests 
C:oc.~~ e~; .'IIi!-' a rnu!tqJ:e>'er. the C·.'300 
car ~c~1··Jr L';. to ~0 oneumA!iC .:~an· 

.' J.__:ab1e ~:;?;!":'!:-;grate i ~-"e 
::·•21t:ca~·y tal-<f'"::" ~.: , 

rea:J;' ~ 'e'l ?.J.ny cr~a··,:\c eYce'2o~ a 
ll~~(·dtttrrn:neo. setecwb:e change ~n 

~~~- .; 

-
--] 

. 
= 

~' 

rw:.!SS:JTP Readout IS [P", LCD diSplay V~lth se'ec:able Erg'·c,t- m ·:~t·IC 
ur,:' .:..r r,p'i')nal prJ:-J!Gr ,e a .. ·a!lab!e The C·100 nc:udes a 
~·- .. :rur -,cJ:ble N1-Cac' t..a!tc• /pack. a~ lnterr.a: g2.::. ~·JpP'i' rJ··.j a·· 
r-;s.;.._j,2 ·._--r.,:; cn:a port 

LIQUIO SAIV<PL;:cl'! with OEPTH INDICATOR cc>llccls 
8 _: .... ,.~liC ~-· 1.11' ,. ·.'Jt;•l(.') r• reAc· . . ,,e r:'C',.:lh nt wt1rch the 
~.J:·.p!r· 1.:.. nt~·.:.~···~·~~ The rc,-ii''JOLII orllr:_Je records the dep:l-1 
n•'L·c!'y 1r·. lAC: . ·· \'~.J!r:· T ne ·.~ 'Jr?1rJI•:J' 0~' ... , 3tes 1n all tyoes r;~ 
I qllld~ arrd cn •. ronrnro:,ta~ r;·~·~·ll!•lHI .. Un.oue construCIIOr, 

rrr 1 ':t!Jt'•·ltro·· '1' ·•1e ::.CJ"lplt:r prcn,~h·: !arge or snu.:ll scvnrrr.~. 
c:·!' . " a~ r~ "';"'"!c•t.·. d~:nn1 or .11 ,.~ -rtrcl depths. and t"JI\ 
~.amp:t"':t a; tl ol•:PP (, ~~TC Ohll'nr:(i Wllt'OUI '2-\Ufl\lnQ the 
<;.rtlll)l\f .. to 'ni' S\1'!.1 •. -.. Tne' .•rr\;lcf IS nv,=t•liilllfltn 
f\'m;n\r·l~, o 1 c (,m 1'.' ~~ ,,, 
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409l! CH/.r~:"[~ 
PHESSURE, Pl~[UI~1t...lC 
PRESSuP.( , HIGRt..<.,<_i( 
PRl:,~uHE 'ELEC1R(IW( 
PRE5~URE' ACCUR~CY 1'·' 
FLOW. PNEuu.:.r,c 'ELECTH(!t,.JC 

~ L MP£11/•! Jf-W 

Fl),LYAL.>l'.Jl,1Ait;J 
DC Jl J t.f .:~o:.'!---' I!.PUl', 

E .' SE i U'=' 
Jf-F ~Htl F CU~.1FO: JHJ i~ 

TE1v1PERA ~URE . 

Specifications 

Texas l'ls!rumenls Model TI-99/4A' Compure· w1:,., IL:I. tyoev•m:er 
keytocard T; F!~c::-: prograr"fl"';ng ':-.nguag€' 
Memory rt;• l'lctat to 6<!1-\ A'5u II'ICiuae:: 2~ a s•atrda'd 

1eat~re !he: .. -li·Memory C::: ...... ~;]"!d Mo~Ue w.: .. , 4K r:.f s,.;M 
ana .at<; ol ROM 

INSTRUMENT COMPANY, INC. 

lelt'j.hone 12061 774 t:l!?l lcle~~o No 1~20-'1 

!,~ 
/ 

:4 !n ··' _":T 
~~~,, 

~ 
GOES SATELUTE. 

Tape Deck For stcage ot use• p~ograrns Uses :!anda'C 
casse!!e tapes 

··r "!.on :or 19 1nch rd.aao~al) c.:•('lr. S!6r'l:ld·U 
~',era' E_,.pcns,or. Sv'". "T1 Fnr ad~1t.or cf r ........ a' c ;-t•o• ... 
'lfCU'tS. Oi €x.parSlG~ (.: lTle'""':lOt\' :' dCCESS:~y -:,drC,: 
~32 Boa•o 

::··J\..1<.. r-<;.:,i[ 

l s Pos·:c~:: 

PAID 
'5f ~ -:--:-LE .".'A 

r:::r:J·:- ,.. '21· 

-
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PORE-PRESSURE TRANSDUCER 
514177 & 514178 

lno• l.-1ndl ~ · :o11; · ,1r,c! •,14L"b ,Jft c .. r t:1L•'·' 1:C'1'·,, n:.::_,1: r'·''' 
prl :,.,.ft. tr •. ··,, ,J ... · f ·' lv• Oo.:lt f'llln•'•'-1 ::c,tt•·W<IIC' Of fj,)~. 1.-lt~~~Ul\.. 

,..ltlt\:1, tn•:..;:.· ·-,,I"\',' :r,,_,·,dJ!•:.·r.~ tr1C! ~: di• ,)fl..'it-:. Tht· !.,slt~m 

fE·J:t.'(·~ r .,--;• · ~ ~-· 1 : r. ·, ,,.,. ~ .• ;"L''IVf fl'lk• .:at.lld, ~:~r.d I c.:, \Jidnt•rr1'jrT' 
di!;p',l~·r_ r·r-··: : ,·,. • c,.,:(.·~ :-' :'a '15CJ..;•. •. •, •.:· a :.JOi.ltl•f' 1/oc:L:: 1 ~ 17 7 

f"l.:!~ <l: ~ c __ ;.r::! r.~c.c.:•· S14'i8 h,:: .. ·:' o 0 

A ... c.r,p:·, ~ :.:·- "\• ~:-'''C'"~~ Jnd portao:c o· ;•,;:;i-mounre.:! tn­
j,cf:!:,....rs 0 -,,\. :t:~ 1 t.••,t.lll, ro mN.>I ~·ar.ous rHJu.rcment~ Ttl(>5e 
arE; c :.1:. ,.,: ::. !~-~ ;Q:e-~rc<::~ ... :c- I~ H··::.ducer by mean~ 01 poly· 
£-!t.;J.r ~-c· cr ~. •Jn h.~.nq n .a ll'.;)ki·PTC'Jl po,y€-~1'\ylen£- )<!Ckel Tr·,,:o­
I~Jt ·. f '" r:~~ -;~ec '-' c.rc:· t.L!n~J ~r.a ~·;dl v,,tl1s:Jnd rc..;gh handl1nq 
; :~·~-· 'r.:·.:: i"t. :·:. ·-· tr.J!"15:JL.Cf:r r'IOders can t·oth be operated wrtn 

etlht..'' J :>rut·£: Jr a :.:-r.;t.e .:.::nfi:;J..;•atrcn ..:.ccuracy 1S ·n:reased lor 
longer Tut;e ~,,ytr.s :o.t'1 <: 3-tube system 

Mooel SJ417i M<:Jr::Je' 51.:~7fl 

DESCRIPTION AND SPECIFICATIONS 
Pore-wa!er c-ressu~c r:.::rs uoon a fle;o.:rble draphragm 11Jvrng negll­
~rble sprrng to~ce Tr:e terce of the draphra-;~m du£- to wJter pressure 
caus.es a vat·.-r: ;o c:tosE: To ta\l.e a recdmg when u5tng the 3·tube 
arrangement gas pressure rs aPpl1ed through the mput tube 
atlowmg flow 1n10 lhe chamber and rnto tf"le outpullL:b!: whrch rs 
connected to a rrgh precrS·M pressure gauge rr. tre readout 
mdrcator Pres:JTt- •""'~ I he chu~ber and \'NO tubes 1ncrer~~es un~rl tl 
bafJrJCes agatnst tt·.; pore-w-.r~?r pressure E. ccs.;, ort'':l· ure 1S vcr:ed 
to atmosphe:re through the opPnPt1 rrunsdrJCt:·r valve and thud 
Tube The measurement may be repeater! by rt'duc.rnc .nput pre!-.­
sure to a le .. f;!: JUST b;:.oJo.-~ !l'c ouiOul nrr ssurf.• lMUl'lt· ~Pdd1nq at 
Whl~ h C'Olfil ,\ >"1'\~ bf..c'Jii'l\0 dC'C.II!ilSi \h(' tnp~~~ J:'I~,~~·Wt' ,s lnC:f£',1Se0 

:Jga'n and lhr: r,:•ad,nq t!i repu:·ttr-1 

P;uor.! At.,.phod fvr 

For H1u ;t.J,JL': c.rml.qHrahnn \here IS nCJ 0~1\,,~1! lub~J lr.-:.h:ud lho 
h1(Jh prcc.t'.il(ln pw•~c;,ure oaugc.n thu mdrcator tr.(·Usurc.:~ tho 'n~o~ul 
PfC'!.suH' to tr1t: lramd'''-l'' The d1flcronce uat.·.t!en tho or),~ 
prcss~rf.' :lr.!J lh(.> tnpu1 pressure tncreases Wtlh longer lute lt:nqtf"ls 
and high~~~ cperat,ng pres~ums Howe' ... er <l~ \l')ng as rt::Pl~l;)\:.1{: 

reildtng pr . ..~cr~'j'.Jre~ a'e mam1amed nnd pore pressure changes ~re 
nor e, !rE;rn(' r.rgh nrec,ston can be act1revt-d 

For rna.f'l~ ac.p!tcarrons the flow rate- may be l1mtted b 1· VISL<JI 
c:J~~·rvurr Jf' Tr.. a·•ord reaamg error For the ~.tlremely ac:.;ralf: and 
s~ns1:rv~ real!cut pressure gauges the flow condJI10n rs momtc;red 
·:,JI~l a flo.1tmg ball Uo•:;m~:lcr By ma1nta1n.ng constant flow tor 
each readmg !he small error due to I low rate and pOSS!b\<' ocHat)r 
e~rar rs e: ..-.n-:ated Tub1ng lengths for the ::.-tube SySfEr,J m? 1 br:­
ad)u~-~ed 1.. S..JI! cond•l10ns w1lh no eflect to tne c:a!tbrat,cn of the 
TransducH 

kr.o~her means of opcratron. whrch also g1ves e)!.cePent res~l:.s rs. 
the over pressure r-~ethod Results are obtamed by rap1dl:,: I:"''Je:::r~;; 
gas 1nto the mput lube ur.111 g:1s escapes througt- thE- vent tr..:~e 
Wht!'1 gas .s detected !Jowrr.J from the vent tube the 1..,~..,, gas :s 
1ntcrruptej a no the eJr..cess ~Cts 1s slowly vented untrl rhe c:1aprragm 
valve 1s closed Tr1e sy~wm pressure can then be measured rn 
e1ther me 1np:.~: IL.be or !he gage !..Jbe The over press~rE men..ad 
15 ccmmon,,. used mth two-tut<:!S prov:drng a mo~e ecor.cm.ca: 
rr'l<:!ans al measurmg pcre-oressure 

T111s traf'l~ducer noe5 not requ1re tn·olace calrbrat1on and hiJ~ 
neghgr:,le zer-: stlilts or chan~Jes m gauge factor It prcv1dcs a 
n011-arr,tJ•r;uaus measurement whrch rs a result c; th~ urrque 
~r.eumatiC·hydraullt null-balance cond1tron Tne aoplrcar·on olth1s 
teChniQue IC ;-rreasurement o1 pore-water pressure resulls tr• an 
ecJ.nom1cal stable and sens1t1ve transducer g1v1ng !o:-1g-:crrr· 
rc;:>eatabd,~y for penodrc measurement of fluctuat1ng pre-ssures 
Normally 11 1s not nece~sary to refer to calrbrat10n curves or an·t 
·,r-re ~m.:e !he ;:auge t::~ctor IS essent1aily i 

;l."lnless ~feel d1sc H•~r IS standard Three add!'rc-::' .,_,:::e-:- ' 
·:-c.u~ f1\ters are f, •• rIc. .. ,_ The:: ~~tr:>n Casagru,Je ty1- .. a,.-.:!'.:.-~ 

.!lyelhylene t'-{Oe h!ters have large pore ~IZ'(' anC IC.>\'• arr-~r"try 

pressure The Coors hiter has h1gh a1r-entry cresswre a"'"! perr-~::~ 
lhP measurement at water p:-essurC' whene·_,e, pore·Cj25 :::·essu·e 
IS al~-o present 

Fluid-pressure measurements may be conl1nuous1, mw,,f:~re:-! il'"~O 
recorded D'1 mC•'IlnQ char! or d1g1lal data-loggmg e~...~rpl":"le.,· 0. mu1 
s1~1'1ats rr.;;~ ~e comoofe:j tJ preset thrcshatd .. atr..:Po:. anc Jt hzed ta 
lnggcr e•t•:<rnal alarms 

APPLICATION AND INSTALLATION 
Ttle )r:tn;.C,!.-er wilt C1Pt""h' In any f')C'~·'·;·'"I It ,::.1~ r :· lr ·:liP(! I 

boret1ote:; C'r prf'c;sccJ mi:J the sorl \'/eli-r·-''~,~5 jr~t;,,-.r,, ., L :1' •· 
f\lP('S ~.on b1.• o~-~~t-;ed 1nll• tr,c so1t a\l::l d" nor !(''l'-''rc c'··~ ·(~no,·:.. 
TtleS 8-•nc'"'(JD srzutrc.Jnsducer(Model51·117:'•.: rn~·· •. c •• ~ •• 

0 
slope indicator company slnco 
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,. i DJII~Ilng ntondrJIPC!. Of plucUU 10 ~.mall !ol/() dfi'IIJ ly~IJ tiHIHlf,II,IS 

• • In mo51 npphcnr•nna !he 1" 0 0 tran•1ducor w•lh a Norton tubu 
hllor 1n umboddnd 1n ar. open OOh.:l'olc ond !G. [iCutuu aU If om (t\hcr 
wal(.'t·buonng aru.1G o'1tlh B(_•ntuntto Pullof& or c:omonl omul Th(l 
tub•ng moy be l•f"'lbedt1r·U c.Jiroc;lly •n rrunchC'J u~:ung !i.tnd bCJciCftll 
to prev~nt rocks O' ollmr !iiHHP oiJJectslrom dumorJHl'J lhl• lubmu 
In c.uson whcri> large latt-r.\1 111 ~<:1\ICBI d\•lormalloMnHw dCIICIOI• 
lhe tubll"~y c.an Lt' orolcc!Pd by Jn ouiCH nrmorcd conju•l 

tn mal'l)' r..~r:str..;cltW1 pt<..tc•t..l!... · t•, US!:.(.!r,IIIJ\10 mcn1F.r <Jrnt::·walor 
presnurc m both !.IJd and roc~ The tra.1r.ducer ·;.'ill pr:.mdP m-a•lu 
pore·prossure dJia economlf .• 111·; and · ··it<:.bl; rn t,(tpporl ol the 
fOIIl"Wtng ObJOCI \L"S 
• f/:Jmlo:tng \',at~:r·Pfes~·;ft;; Chi:'•,qes 1n fe'.I;Jrd 10 stub,hty ol 

~·.;pe!i 

• Contrvl dw-l'lQ cc r.struci!On ot embank.rlonl!. ,.nd d.Jrrs 

• Sod stab•i•zat'~'" to delerm.ne s~cpJge patt"lrns rn so :I and rock 

• Surcl">argtng at compresstblc 'c;;r.Cattor.s 

• Gaug:n; :>f waTer taole <::-1:t h"/d~cstat.c pressures 

• PL!m;Jtng te!:l:s I~ dctNmme ~ermeabt!t! 1 and !ransmr:-.stbtlity 
cc•elk.:rms 

• MecSullng ':>l t:Or&·oressurc sub:e-.teC 10 s'3tK. anj dynarr.1c 
transLE'""ltloadm~s tn Tor ex~m:Jie t:valuat.ng iLquefaci•On 00· 
te>ntt::.. -e.sso.:tated wrtt"l E-arlhouake accelerz.!,ons 

L 
N,._..,.. ,•.•f 
·~~·.,I 

~ .. ~.:;, ~•' 
.. ! .......... . 

• Slabllrty of tatltngs d:;ms and solid dcsposa: areas Srnce !h;~ 1s a screntLirc tnstr...:ment measurements .should i:Je 

S!c;Je lnd,cat~r Con oany will be pleased to ass;£.! uszrs wtth taken rECJ~::fed a:-~d 1r.!erprete-d by ~uallf•ed personnel SnJCO :~ 
detailed •:-:stalla'rc:"l pfannrng not resp:onsrbie 'or errcrs c..r or.us.s•ons at such personnel 

TRANSDUCER SPECIFICATIONS: 
Pressure Range: 

Repeatability: 

Accuracy: 

Callb. Zero OHset 

Sens.ltivlty 

0 5-1000 ps;g 13 44-6~94 e f.Paj 

~ .05 PSI 

3C PSI - 05 P5; ( 2 0 kPa · 3:5 kPa 1 

1 CC? -0000: 

Diaphragm Displacement 0 01 cc 

Diaphragm Material: 
Standard 

Option~~· 

Body. 

Model 514177. 

Moda\514178: 

Filters: 

8u11a-N Rubber 

v.ton Rubbe~ .:.:-•1•:-o .. - t""!. ...... "'-

Nommal ;v 0 0 Actual. v tJ. 16mm)0!) ABS 

t~cm1nal. '· 0 D Actual. ~ 062 'j2i' mm) 0 0 ABS 

S S D1sc - 50 rn1cron pore S11e s1ntered stam!e&s steel Standard 

Optional Norton Tube - 60 mtcron. pore s1ze 1 '5 · i38 1 mm) 0 0 .. 4 · i ~02 mml !e1v~th, 
25' !6.35 mm! wall 

Polyethylene - bO mtcron pore !:rze 1 5'' 1.35 1 mm1 0 D x .: ·· 1 1C2 l"!"m) lc;1gth 
25"' (5 35 mm! wall 

Coors Tube- 1 5 !:> 2 2 m1cron. pore SIZI? t~rr Enlry Pre-ssure 
18 to :?B ps1 l~ 27 \c ~ 97 kg 1cm·l. 
1 5"'1391 mmJ 0 D x 6" '152 mm) length 2':. !6 31j r; .,1, wall 

::1668 Albion Place No .. P.O. Box C 30316. Seattle. WA. 98103 u S.A 

Pr•r1M! 11 u. • t;' ,-

S~~~~~OO slope Indicator company 

TWX. 910.444·2205 (SINCO SEA) c:able. SINCO SEA ~·hone· (:!06) 633·3073 
.... -- •• llr....o..&..o. ...1-- .1. -- ' -· ......... , .. _ ..... _ ..... _ • ·- •• - - -



• Vibrating Wire Frequency Signal 
• long leads do nol aft eel reading 
•lightning protected-standard 
• Temperature measurement-standard 
• In-place sensitivity check -standard 

Tr.e f.'cacr :.?r:-:.·~· .;r._;:,;.r'' r•;:",-=: .. :..r·• : '\ J~ , .. :'"':: 
O::,C(.u' ..J~L' i..:C::. :.t· I:• .- · .;· .• r.:.; '- • ·_: j,'e ·· •• It , :_'I-'-· 
;:-rr:s.·.:- •· .. :~-.~. 
··:..'1~ tany,: ;:·p~-·.~ .. 

~,,.-_ ..... :·.<, ... a 
trac..:::·c Ht-.~r:-

:,••' .. ~, 'S 

··;;•) .. : ... :_,?.1{-...,_,. 

:', ;. ,...-,;';I_ : <1: ,. 

M~:.:;· a·~ c..:~.·· .. ::.· yr anr: ::.:··s ::;~ u; :•(·: :e· ....... r..(· 
cc~: ·e:.: · ::.~: •"7" ... -::·s . .- >-ere::_ 1 3"C •~'·-. :· .:~1· / s· J.t;-\~C­
fy ~:"'" .. •C-'• ,..,... - ;-"·_-· :: ·~ ~·,~·r;.-.;-u ':Jr tLr1e:. ,., ]J·r O! 'C)C~ 

foJT"' :::11;:,~s :"::. ::···: (;'"'lt..ar·~ mer !s anc: a: "1>? -:-:a···, r.r ;>r!Jce 
w,i!"'o 1-.J'lr:• "~,...,~. ,~,~. , .. , 'o>1'd".''Jr.;:>~ t: ::~ :~·~~· ~-~ a::,l;.:-en 
tc ;Jt;::;£;1.:1•_ • :1 ::JOI<s u• i'T.rTr-;.•SI:d rn •••r.:i:~ ~:·~ ·e5ervc.rs 

:ar.· Dn~·e·Pornt P1e10merer Wlfh cy!mder !1/ter an:J EV'I·Rod 
Tt1rea'.Js _ A'cm Bo~cr'loiE' PrNornHr:r w1!h D1SC F11ter 

Uc_- 'Jtion ar.J Specifications 
Tnp ~t:ns~n; E-•!O=:nen1r5 a small d znr;etP• ste~--'1 •••''=" 'P5!rp.tnF 
at bl"ltl"l enjs l'.'hrcr. vrbrates at a rt3!~J'J. 1 trequenc'l dG'L ·mr"'( 1 
D:,· rne lf.-~sron rn !Ire \'.orre One enj of the .•...re r$ frxej torr-.!~ 
transducer body Thf o:her end IS taslened 1: a 111111 flexrblc· 
steer d1aphragm rl"l ::ontact vnth the f1u1d rnedra flexure.'>\ 
the: d1aphragm due tc- chanqes m ~hJ1:l ores~ure tnduccs a 
cr.an.:Je tn the na!ural frr;a:.;r:llc,- F~nr1iimemai!·l fh(' Ire· 
Quen:-t•: <1 functiD.'"' o! !he S'l:..•arr root ollhf:-te"';ro:>'l ~!rr~~ ,·~ 
tr,~: '.',:~e :-rlul!opl:e':! ty ct c--·\~.t.:n! T:-.,.- lr€!J.I•·•>C) I' a \.Ll 

Stn:,·',,·f: a'lr.' 'f';)e;fi:!hlr: :·rq'1()1 -:-'JI'•::=r.· '11,'1~ 'r '•1P fl,,rC~ 
me~!.-, cr•JSStJr(:- r,r-, :1,,, rJ JP~HiVjrr 

Tt-tc :nl£•(jr:~· p'r>(:Jtrc:;;! ~,,,. ,,, rJrr••L" rn .• ::orr· •'l rr•• '.ICJ~'·1 
0~CI\I~1~10n dllhe :1i3lurn~ !rr"',,,r nr .' ct !h1_• ;,"f; t·, n:f'an~ Jl "n 
• rcter-ccti dnr; PtCk-ur; c r tl .~, t.t:r'>L' p· ~ •tmt~ i 10 thE• wHr: Th1.· 

, qr.,p. 1 .. -,r.Jr~ •. nrf•'l n!:l•>.•.i'kt. rn lh(: por!;,t;.·~· •r(Jr.:;rtt.•' {:' 
~ .r~ 'Ill:' '• ~!,, r,· lrtL r c,r;oll,r:ran ala COilSiiJnl ;,.,..~,Jilrr(J•: <J~ ·; 
<,q. l't •·w fq·:l'·' :\! ., fr r a di'Jr\:t\ drsplu, •:JitiH ,, CJtJrr·•, 
,.,r1 ·• ;.·~·: r:r~.·.: o1 !· !I,. o:..r•ar·", r· 1 1~f~ .rbril' '"lr: :. '• l~-'•1 

con •L ··~.r)r IIJ pr1 ~~-t.He unrls rs dG>rr,_ t,. subfr,jc!.ng fht: rro~lrJ' 
:r ::C:·r·_, h· .. rr- t·•~· r.•JTl{•r.~ rP.admg and dr1rdrnc; t.t ~hC: ~·Jl~ · 
fr,·!l·. ot ! ... t' rr<:~rr-.du::-•.::r 

,,.,, f ,. -··r:::: ~ab',t: :r r.:.•'l'S L~ t,-:r.-u:;:or; :~c,•<; ~.-.~;ld't-o:.. 

. I"' rr : :.·~· .. :r.r~.c 1 
110:·.<·1 Tl·r'::' 1 ·~_-::r.ca. :::tor~ -:. ~.undu;r: 

·r.:,· !r1·.- :. t!"' • .'i0 "t ,_;, rut r·s ;, .:'It:-. ~n c ... t':r :-,c. , • :~,-If;. 
~>(·' T , '.'<C luf"',l-". t!•!f '"ld .'"lTC• th~ ''C:'"'>CIU(.E:-r ~C..JSrr.~ 

~.:~-. ·, t •• ;: ..... -,:; ••. ,: r_!·~;:-.r-.ra':J0. v ..... :hconla·--.~.·~~ SE::'\'_ r<1 :. f( 

~-. · •rr :...-;::. t:':.t :( s "''1(:' ·.:: 'ubE''S ~e·r- • :·•: .. a' ~n ': 1 

r!r, r:.:·.-_~o:;n g.;~. rn the cavr!y Tn·s tube arrangE-me~,, alfo·.-.!: 
cr e::.~·~1g ••d::<~c~ s~ns1~.vrty r.ncJ pu•gtrrg morst...:re wh•:r: 
"''lJ} r.e: :1.• .cr ~t ·ed !ht: CJ.vtt.; / .. lsc.. .,:h:ert the transducer ca·J,:, 
·s ~ t ,. re:.: ~o r·~-= atmos~mcre barol.•f'!'IC pressu~e corre::ror.s 
o' th·: caL ... 2re e+rrr.rnaree! /J. hrc;;h prec.:. ')n +l'"I~+Catar such as 
tht; t/cc~-: 5 ', 41 1-t.. Pnt:Jmzt.: \'1dlC2:tor 1S used to ct,eck 
se:1s.!·~ .. !,. 

Thr: 'v'I0'2'r~a \'mf.: Fr·:ss•.;r(:: Transct .... :er can :-r.eas.;·~ nega· 
rrve fl.!'lE c·ess:..re 1 sub-d:mosphert::: J enc ores~J•es r€ar a:­
rnos;:r._ •rc -'· .,, r. ser s.: .,,,~, couar tc :nd -::lf the ;:.OS1!: tE range 

A it··: •. -:;" !0:"\;":·t··a· ,•· el!r :Is <:'f- nee' Q t·E: :; ·e.,-,r,:-·c' ... •!-­
~erc-, :" 1': rnc ~~=f'rJ 1;"\ tt"t~ '·a.-.sj_•:er ~ :r•curt• I '3.-.ITSnr",;;,: lr.t 
rr.:,. .a!··'':' ... ?:.i~ n~c.JE· ;,·1: dt' :;-•;:: i l€.·'11~-?c?.'. '( ::.,·:'1;;;:. '': 
;:,;;.•1·: V~·,....=-~·r~ a~')·~ :·-.OJ' a c::.rr.~:..l?.:.:.r.:. ·-e-.-, ,:;(:S••t.~C 
T·,,c:: .c. :: S!::J."C!J•r' lea~:J•t:. • at: un:•-, 

l'.'hf'". WSf·C .:;:, :~ prf>.?0me!Fr 0~ 1 ore l"terrc·,] s .. cr, c~:, ;:~::rou~ 
~:sc ::-: cy:·ndt:-rs t<: rrer\ :j['j r;'t•::•s e;re a\ ~··::t:n .·.·tt·. dr 1-

fere·lf por~<.:.·tres The !?.rcer oor~· S!Zes a•.:_. ......... s~ (0-n-n(l>r.l;. 
uced ~or sn:urJ!ed grr,,.nc sn·,:lll :)iS ;~;e ::t"T+,: P~: :..~·n. ~·z~­
. ~~':'~1-arr-entry Q.::!S ::''C'':$urr.:':i 15 stJnwt·'11eS ~_,~.. _: •n: t•· :3: 1 • 

::.:(:"! s~•!s A'so a: ., .-C\ICrr?. r.r .• e-:~0•'1' .cr -:Fr 

o•, 15 a•:nrl<it·'•.: ·:.,;t· ,_. lrrl1'rCn : ~--·: :!-.c s: .3.'~'- U1'l1d~ 
;,~,_ ~ · _ _~_,~lp : •. ~., E'.'.'·:..r:'· :!r•i •c::-: 

Momtoring Instruments 
ReaJ.'lJS ')I Vrtralt~q Wi"! Pressure Tranc:.c:,:re o.~i;:o~.:s n"".a-. 
bo: r-;n:::· r.,,~.,, ally by r."'PJ.n~ of n p::r·:ab!e cart~~~ c;~._;.·a:e:: 
rnd~.-;::•• :v'c·G~t :~.?f.C'::O T11•r "l:!·:'.:C•V CR'1 rt-r.d ;: s·n(:'e 
tr3'\~J .. C··· f'r ~-"iC ::r.nn•:-=:trd ~·- :J·>ltn' ":'ln1 ~(:'r'Tlr~": '-1:!~.,..., 
IJr ~":~ ,::·1~ .-.• .l. rrn::;i·• cr.bll· ''k o ... 'r-:• :,.. ·.;::rr··: f.·'::·;' 
: 2E J ~ ·: .- ,1· n,:rr ·R0:..M"l(.'r c;.n t-·_. ~.€':'! ~~·: ! .,. ·· ., ~~: .... -. ... c ':'::t ·­
air~;•· ;11 • >l(;on.'l lj.1fa ;:"rflt•('liJ! f1.1~·or-11o: ",'"J'' ·~ i''l~.-1.;~ 
rrwn· ......,.!, b~ \1'\:,_•rta:.(~.l 1 ·c.! .• _. '• 1 .~.,C~\:· ·-,. -; ::;,~;~.~· 

ptH'Il·".,' 'I lil (J.l:d !l''p~l li ,,( 1l't'.>r·S0n 1•n• :•r:J:;P••'10 
.Jnd ;1'r,..1 :· l'l~Tnr•;' r()') •I C!r:L:t ~ r,1 !t.)'eohonv I·· .c '·.' ,:_"ltj,.:•. 
Pflf'I·O'J! l,'flt o;Jmf-nl 



SPECIFICATIONS 
Accuracy 

Rc~oluhon 

Pressure A.:Jilgo 

·.rr' 

j I' 

''"'' , .. ,., 
i·r• 

I·•' 
-'•1 ·!I·'·, .r 
jl'o(': r ,-j,J• 

•,r '"I 

Temp~ralu. n CCICfl:cienl: 

Operating T·~mpemture: ·.:::~ t · 1~,. 

Over P~e!::.u·:: · ~-=- k···. :· 
. .'1 

Diaphragm O"placemenl. 

~-·'-1• <'•• 

Mulnrl!ll!i oxposod 10 HuhJ 1ned1a: 

j,r. 

r)il 

vHDcRING INFORMATION 
Spo:rl•f by parr Number ''s Sl~<•wn Below. 

52605- . - :~. -
/ 

/ /r 
L•. , . ·_·t' ' -- ___ ......_.. / ______ / 
I I· 

-:.:,, ''"" :. , ;;~ .c···.!.Ll mst :.J'l ,.~.: .,,t ·:surernei'"-t<: sr.JL: dt•: 
•::t '1 ,,...,: o1:.J• :. --~-i. 1rh If' I-F 'l t;)' ·:.·J~.· f t:<; ~~r~· '"\;"\•: 
::.1•;r_.(J 1. 'lU' '• -:.;. ·, ~:.[: !(l" t"'."~ >; 0.::1"" ·::., .. ~ IJ 1· S~·:r 
ryr:~~f't 

-·-·-::6:.~-~~;.-: :'-~.:;;:--;:..r.· ;.:.c. 

Vi3f:ATII-.!G \\'IRE :;~RES SURE TRA; ... SDJCER 

Soojy Style 

r::.re'"'-:,., P1c: r:·:;~•er 
~·, 'h r> _ F,J: .. • 

gc·e!':lc P·r-:1 ·r.;;:tv 
\'ill~o. r·/1•1:'0' f '!er 

Dr·v~-?::;.:·1 F·r::: ... ;;.·.,.· 
wrlh c ,.,:,ncr::r I 11( • 

Tr.~:l.::::~:-r::r w•n1 
d z' • or 

Filter Style Dash No. 

O<!sh No. 

- .. 

t-·1: 

1-(1 

Material 

Dime·,s;ons We1gh1 

1 c:-.• v· e 'Jr.: 1 :.It EJ• 
! ~ 1: .;:.'4r-.·•) 

1 ' (![) 1 ,3 L' ': .. ~,... ' 
,_ 

b l 7.:1-.cJl 
'); ~2::;-m 1 

o.: ·:).::. !rJ( ~ 2 D lb C;i11<8' 
.:6) .:..>3 ···,, 

,,, Cur ~0 8 
~~F. 'J r.Jr~VTI] 

l:")r>;> 1 'j :~' 6':·1<.gl 

· c· OJ WB •Q · 31:JI6U;:II 
(:::•t ¥ 2/~t ml 

01mC'~sions 

(<D~~O •_:=;.~:;Gr-"~'l 

1~·':'-.:. 0 ~· !::J;.:. := ·~ '125" ': "7'-0•,,m\ 
().) ~ :)' 10 ~ .- .5 ~ ·.k ~ ,.-~-'\ 

')-1 (\0 · 0050' T;'r~\. 

·,n x 1 "''.nii 

C'»nl .:..:.r.• -

AI\:J(..hment Adapter 

tJo'le 

f>J::;n~ 

S:~.Ja~£· Threads 3 1nch 
:u =W·Rod , 25 00 , · m.:le pipe threa-:! 

k~ale P'P€· ~'1reac 

:et· ":.::orr; threau 

Air Entry Pressure 

c: .... 

''3 IO 21:. :)•_, 
I i 4 (") • ~: ,J'l; 
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The Vibrating Wire Scanner I Recorder 1S a 
multi·Channet data acqu1sit on system that con 
automatically record stram data frcm one to ten V1· 
brating Wtre Transducers. u· up to one hundred 
transducers when Expans1on•Jun~t1on Boxes are 
used. The system prov1des QU<Ck. accurate data for 
those protects requ~r~ng automatiC and lor remote 
recordmg: sensitive. tow dnft measurements: rapid 
response: and very ton;) leads between the trans­
duce· and readout po;nt. It IS a portable syste· 1 

.c:l r--n pro·:• 1~ ~eleme1er1ng ~rom (.. ~~. 
tion and cont<nuous record<ng. II has , 
chargeable battefleS or can be operated frw ... 
ther an external 12V DC source or AC line power. 
The recorder has a bUIIt·tn electrosensitive prmter 
or can be interfaced to any data terminal equlj)· 
ment satlsfy<ng EIA Standard RS-232C specilica· 
tions for interface betNeen data termtna1 equ1p· 

TM Model 52630 VIbrating Wlro Sconnor/ 
Rocordor " a portable· 1nstrurnent conta1nmg rc· 
ch;,rgeal-lc bottor~es. It features a crystal con· 
trolled calendar and clock that can be mon1tored 
on the mstru:'nent pan~!. a bUIIHn electrosensitive 
~nnt~r w1th ~utoma\!c paper take·u~. and a water· 
rroof case for unattended oper~t10n even 1n ad· 
verse w0ather conditions. The Vibrating Wire Scan· 
ner. Recorder Will turn on an:! record tr.e date. time 
anu output from all ac11ve channels at selected 
scan ·,otu 131:. or by remote command. It can a1so 
cont1nuously scan and recor':l all active channe:s 
at the max1mum rate. or alternately mon1tor c. 
s1ngte channel w11hout re;ord1ng. The data 15 diS· 
played and recorded di1ectty 1n un1ts cf m1crostrain 
and 1s md~eated c,n a dig1tal readout along w1th the 
channel number. 

The Scann~r I Recmder has a buill-in capa· 
b<i<ty lor handtmg up to ten channels. Additiunal 
cnannets up to a maximum of one hundred can b0 
recorded on the system. The Model 52660 Vibrating 
Wire Expansion/Junction Box can be connected to 
the system to prov.c!e additional channels. Each 
expander box provides ten additional cr.annets. 

Smce thiS is a sclent:IIC instrument. mea· 
surements should be taken. recorde1 and inte1~re· 
ted by quatif<ed personnel. SINCO IS not respon­
sible for errors or om1ssions of such personnel. 

ment and data commun<cation equ1pm~n1. The . 
system operates m a powered-do·.-''' mode and can J 
be programmed to record data at pre-selt1me mter· 

r:- ~~~t~:~~~.e~1r0~~e~pl~~;e~1~~h0~.~~~a:r~~t';r~~~n~·-·--~"::~=ng W:·.· £~p:::~:::::_::_. 

. . ' ··?-~::: ::· '~ri i r .. 

_~~~e..~ _!n~:nea~r::...~cifhi2~R.:>~Bll\8L~ 



Vibrating Wire Scanner/Recorder System 

:..PECIFICATIONS 

Model 52530 Vibrating Wire Scanner/Recorder 

Channels: 

Resolution: 
Temperature Coeffrcient: 

Scan Cycle: 
lnterva': 
Printmg Rate: 
Scanning Rate· 
Data Output: 

Data Interface: 
Data Rate: 
Ope;· 'ir.,... Tirne: 

Power Requirements: 
Internal Battery: 
External Power: 

Operating Temperature RangP.: 
Dimensions: 

Weight: 

10; can be expanded in multiples of 10, by using 
Model 52660, up tc a maximum of 100 
1 Microstrain/Digit 
:= (.008 c•o Readrng + .3 Drgits).' oF 
:t(.015'·o Readrng + .5 Digrts)I'C 
Continuous. minutes, hours, manua'. remote 
1-99 minuteG or hours 
2 lines per second maxrmum 
30 Active Channels/Mrnute Mrnimum 
B bit even parity ASCII 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~· w!th -fn\1., 

'(Clock D 
~a,ged internal battery 

.o min1..!te 1nterva! "'f) active channels 1 

12 voll rechargeabre, 13.5 A.H. 
1151230 VAC, 50-400Hz 
11·14.7 VDC, 2 amp 
O'F · 120'F i·18'C to 49'C) 
15 rn. x 15 in. x 10.5 inches 
(38.1 em x 38.1 em x 26.7 em) 
50 pounds (22. 7 kg.) 



.,~-·-' (' . 
Portable 

Indicators 
r· 

Pneumatic 

The Slope lndtcator Company's o~r~able pneumatic 
indicators are quality buill oressure measunng 
systems for opera1m~ preurrat1c 1ransducers to 
determme pore water. gas. or total pressure w11hm 
embankments, foundot·cns. s.l,des and other 
geotechnical study oreas 

Enclosed in protective carrymg cases for easy 
handling and O?erations. tr.cse md1cato1.; 
mcorporate preC1S10n gauges. regulat1ng valves. and 
a high pressure supoly tank tor maxrm,Jm •elrabrlify 
and performance in !reid cr laboratory use 
DESCRIPTION 
All rndrcators and !herr components are of I he hrghesl 
quality The integral tank rs hrgh grade steel. 
commercrally inspected to meet safety standards. 
~.,~·;c:trial qua~ity C'"'"Tlpresston type tube f1ttt'l9~ ~ ... rt 
St ... ..;kir.b ~ydrau110.: style r-ane; COr'lnectt 
stanar.rd to assure integnty The mdic~~or's panel ·· 
heavy-gauge anodrzed al•.rmrnum. wrlh the internal 
tubrng being starnless steel and nylon. The prrmary, 
or output pressure gauge rs laboratory quality A 
bourdon tube type desrgn wrtr, mrrror d:al for 
increased readrng repeatability and accuracy rs used 
Secondary gauges for supplv ancJ tank pressure are 
rndustrral qualrty and are of th•· some bourdon lube 
type design. but made for contrnuous s"rvrce and 
rugged applrcatron. 

The indrcator's controls and ma1or c0rnpunents are 
lnbeled for easy rdentrfrc,tron and convenrent 

operatrons. The supply tank rs !riled tn•ough a panel 
connector so that the removal of the tank rs not 
necessary Secondary reference gauges monrtor the 
actual rnternal and external tank and input supply 
pr•ossures. Vrsual rnspectron of the gas flow through 
use of a flowmeter mounted •n the lrd of the case. ards 
the operator rn marntarnrng a repeatable reference 
that rs cecessary rn the operatrng procedures of most 
pneumatrc transducers 

The rnd,cators are desrg11e-J to operate any of Slope 
lndrcator Company·s pneumatic transducers O,Jera­
tional procedure of the rndrcator depends upon the 
type of transducer. A unrque transferring crrcurtry 
wrlh•n the portable rndrcator enables the opr ~lion of 
drfferent types and styles of transducers by either 
-Qnnectrng the primary'outpCJt p;,:•••rre gauge in 

c wttr. the mput f·:.."' sur:-ply. or by 1501::?''•1~ ~o :· 
·tput return. lh::. ctrCUIUY ;\so enables system 

~~alysis shcuid problems occur due to damage or 
mrshandlrng 
All portable pneumatic rndrcatc rs. when selected 
w:th the proper prrmary 'output pressure gauge tor 
overall aGcutacy and range. rncet the requtr~ml?nts to 
yrve dependable and re!table tnformatron for most 
geotechn1cal tnvestrgattve studies 

Stnce thts ts a setenttftc mstru ment. measJrements 
shouid be taken. recC>rdcd. and rnlor~retecf by 
qualifred personnel SINCO rs not responsrble for 
errors or omiS$tOns of such personnel 

Q 
slope indicator company S1nco 
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SPECIFICATIONS 

MODtl 

case 01mcnt~lon 

Wt>.ghl 

Gas Source 

Gu~. Tank V .lurrc 

Gas Ty,;;o 

MiJ)flmum S::~urCf! 
Pressure 

MC.XLl'llum O~erat.ng 
Pressute 

FION Metef 

FI;)W Cc.n•roller 

Scale Lt:-ngtt. 

Sens:t1v1!y 

Terr.pe·a:._.re 
CorrPt<'isa:.c;r, 

PMaile..: Ccmpensat.c·n 

Pressure Rar.ges 

ps• 

kg/c:ml 

·a 

S!andar1 

H•g~ Pressure 

StanDard 

H!;;h Pressure 

High Pressure 

SINCO Transducer.; 
Operaled by lndrcalors 

51411·A 

18 x 131t 71n (457 • JJCl• 170 '"''•) 

261b O:J k!JI 

ln:o.'rn. T .. • k 

!i1421·A 51421·A·AFC 

14 11 ~., 7 m 13~0' ~OJ It 1:'6 rnm1 

20t.C• r: .. , '} 000 I;P<JJ 

5DO r:.• (3 400 «Pa) ; 50 po1 (1.050 kPa) 

(• ·. · 1 DSCFH 

Man:..~al M<lr.uai/Autcmal:c; 

9 .n i229 m;n) 

G 2sc: Full R.1nge 

0-30. 0-f.:• 0-10J 0-150 P£1 0-30 0-6J 0-100. 0-160 PSI 

0·3QO, 0·500 PSI 0-3CJ PSI 0-300 D:>• 0.300 p!'it 

0-2, D-5. 0-7 5. 0-10 kg em"' 

0-20, 0..40 kg·cm~ 0-201 g',:m~ 

D-41JlJ 0·'00 "'-1l01)':-

-2000 kPa 0-2000 kPa ().2QOO <Pa 

5141n. 514178. S141BG. 51482. s1.:124 514177. 514178. 514180. 51482. 514124 

AlSO 514163,51483 

NOTE All .ndrcalors are Shtppea witt: nirrogen supply lank ernp:;• lndrcator !ant! mu~! be emO''! for r~t: a r lra\DI ur.I(.SS packagir.g 
and labetma complies wr~h A•r Transporl Aesir1clcd Art•C1P.s Tar11f Nc G·D CAB Nr· 82 

Slope lnd.ICator Co 36sa Alb1o.o Place N .. ~o [3ox c.aoa1s, seaJtle, wA 9a1oa u.sA 

--·---------- -~-9'~:_~_-_z:_o~~N_':~-&~~ cd-'="~_:""''.cC:~EA !'~o".e: (20~ 633::J~ 
Colai"Delo S.Je• Off'l~: Slope lnd•coror Company !511 Orchard 81., Su•le 107 Sold••n. Colorado 6040, u S.A. phet~'~O (303) 27&-7813 

.--J, ..... __ , 


	USACE e-mail Gardella 3rd ltr re IWCS Perf Mon System 20 Jul 2010.pdf
	5 (3).pdf
	3-1.pdf
	3-2
	3-3
	3-4
	3-5
	3-6
	3-7
	3-8
	3-9
	3-10
	3-11
	3-12
	3-13
	3-14
	3-15
	3-16
	3-17
	3-18
	3-19
	3-20




