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SCOPE OF WORK

The scope of work defined by the WPPSS Geotechnical Advisory
Panel for task JFP-3A 1s as follows:

1.

2.

In

Available geodetic leveliny data in western Washington
and wvestera Oregon used by Ando and Balazs (1979) and
Reilinger and Adaas (1982) are to be analyzed to deter-
aine their reliability. Dependiag on the results of the
data reliability analysis, further aasalysis to the
extent necessary is to be eftected tnat will support the
coaclusions of Ando and Balazs (1979) and Beilinger and
Adams (1982), or provide gqualitative alternative inter-
pretations of the data.

Available geudetic trilaterationm and triangulatica data
acquired in vestern Wasaington by the USGS and reported
by Savage et al. (1981) is to be analyzed separately to
determine its reliability. Depending on the results of
the data reliability anmalysis, further data analysis to
the extent necessary to eitaer suppoct or refute the
position taken by Savage et al. (1981) shall be
provided. If applicable, alternative qualitative models
to explain the data shall be provided.

order to carry out task JFP-3A according to tae outline

just given, the following work was done:

Geodetic Leveling Data

2.

3.

Corrections for level-collimation error, rod-teaperature
variatioas, rod-scale error, refraction error, aad tidal
acceleration variations vere applied to the observed
heigat data for the ievel lines under comsideration:

a. Ando and Balasz (1979);

b. BReilinger and Adaas (1982), except for the Baandom to
Coquille (Oreygon) lize;

C. eastvard extensions of 2 east-west lines in western
Washington and 1 east-vest line in western Creyon.

Net relative vertical displacemeats (i.e., the dDh val-
ues discussed below) were computed using the corrected
observed height data for 15 east-west profiles in west-
ern Washington, 5 east-west profiles in western Oregon,
and 2 north-south profiles on the Olyspic peninsula.

The estimated standard deviation of the random error for
each dDh value on eacha profile vas computed.
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6.

T.

Bench wmark descriptions for the profiles were searched
to idectitfy individual bench mark types aand those wsvench
marks suspected to be disturped by vandalisa, coo-
struction projects, and other nomn-tectonic processes.

An unveighted linear least squares reyression of dDh on
distance aloag the level line was calculated for each
profile to provide some gquantification of apparent
tegional tilt.

The potential for systematic accumulation of residual
fod-scale error on unifora slopes was calculated tor
each rod pair used in the levelinys under coasideration.

The available literature on magnetic error was ianvesti-
gated to detersine wvhich levelingu used in this study
aay be adversely affected.

Geodetic Trilateration/Triangulation Data

The procedures of Savage et al. (1981) were investigated
to make sure that adequate corrections were applied to
trilateration data for atmsospheric refraction.

The NGS horizontal data base vas searched for additiomal
triangulation or trilateration data in western Washing-
ton and western Oregon that could be used to determiae
crustal strain.
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CALCULATION OF NET RELATIVE VERTICAL DISPLACEBENTS

A net relative vertical displacesment is equivalent to a net
relative change in orthometric aeigat ditferemce, and a net
relative change in orthometric neight difference i1s equiv-
aleat to a pet relative change in observed heiyht dirteceance
(Vanicek et al., 1980; Pelton and Samith, 1982). Thererfore:

vhere dDn(BM,REF,t2-t1) is the net relative vertical dis-
placement of BM relative to REF between times tl and t2 >
t1, and Dl (BM,REF,ti) is the (corrected) observed heigat
difference of Bd4 relative to REF at time ti.

All dDa values presented in this report have peen calculated

vith (1). Thus it 1s important to know what correctioas
'e been applied to tae Dl data. The followinyg cocrections
'@ been applied (with a few exceptions documented in

appendix 2) to each D1l datum before substitution in (1):

1« level-collimation
2. rod-teaperature
3. rod-scale

4. refraction

5. astroacaic.

The corrections were computed and applied by an NGS computer
proyraa referred to as REDOCH.

Most leveling done to high orders of precision involves a
forward aud backward rumning of each section. The D1l values
S0 deterained are averaged after application of the aktove
mentioned corrections. This averaying serves to reduce the
randoa error and to eliasinate some types of systematic
error.

The standard deviation of the random error in a dDh value is
Jiven by the sSyuare root of the sum of the squares of the
standard deviations of the Dl values, assuming tbat tze D1
values are iandependent. The standard statistical model foc
random leveling error predicts that the standard deviation
of a DL value is given by svL , vhere s is a constant. Tke
parazeter s may be estimated from discrepancies tetween for-
ward and backward levelings of sections, or from circuit
closures. The experience of the NGS in computing s for lev-

Procedure 3



elings of different vintages and orders is sumwarized by
Vanicek et al. (1980). Standard deviations of all dDh val-
ues presented in this study have been computed as descrided
above using the suammary in Vanicek et al. (1980) as a soucce
for s values.

LEVEL-COLLIBATION CORRECTION

Level-collimation error results when the optical axis of the
telescope is not exactly aligned in a horizoaotal plase.
This error is wminimized by using balanced sights and by
application of a levei~- colliaation correction to the D1
data. The level-collimation correction Cc added with the
resultant alyebraic sign to the sectioa Dl data of this stu-
dy wvas coaputed ia RBEDUC4 according to the procedure
described in Balazs and Youang (1982):

Cc(ma) = =(k) (5DS) (2)

vhere k is the collimation error coanstaant iu sa/a and SDS is
the accumulated difference in sigat lenyths for the section
in seters (backsight-foresight). The basic assumptions aere
are that k is correctly determined and unchangingy during
leveling over the section.

BOD-TENPERATURE CORRECTION

The calibration procedure for a leveling rod results in the
deteraination of errors in the placesent of graduations
along the rod scale at the standardization teaperature (see
next section). Since corrections for taese ercors are
designed for application to opservations made at tae scand-
ardization teaperature, it is first necessary to reduce a
given Dl value to the value it would have if the cod pair
vas at the stapndardization teamperature. The correctioa
which reduces a D1 value to its value at the standardization
teaperature is called the rod-temperature correction. The
rod-teaperature correction Ct added wita the resultaat algje-
braic sign to the section D1 data of this study was computed

in RZDUCY according to the procedure described in Balazs and
foung (1982):

Ct = (Ta-Ts) (D1) (CB) (3)

wvhere Ta 1s the mean opserved teaperature of the scale (be-
yining and end of the section), Ts is the standardization
teaperature (described pelov), and CE is the coefficient of
thermal expansioa for the scale per uait temerature. The
unit of Ct is the same as that of Dl. The basic assumptions
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here are that CE is accurately kaown (tais is debatable tor
S0Be SsScales wvaere CE is siaply assumed), that CE is inde-
pendent of temperature over the range encountered duriang
leveling, and that CE is independent of position alony tae
scale. The erfect of an incorrect teaperature correctioa is
to add an unkaown coaponent to the residual rod-scale error
(see discussion below).

BOD-SCALE CORRECTION

A graduation oan tae rod-scale is related to tne noainal
length of its distance froam tae bottom of the rod base. Tae
rod error at a graduation is this nominal lenyth miaus the
correspondiny true leagth. Because of thermdal expansion,
rcd error is a function oot oanly of the graduation (i.e.,
the noainal lenyjth to tae graduation), but also of the tea-
perature. The temperature at which rod error is deterained
is called the standardization temperature. Duging cali-
bration, the true length is mseasured either by coamparison
with a length standard (usually anm invar bar) wvhich has its
true length at the standardization temperature (coarse cali-
bration - before late 1980), or by laser interferosetry
(detailed calibration - sinoce late 1980).

Coarse rod calibration

Before late 1980, the calibratioa procedure for N¥GS leveliny
rods resulted in the determination of rod error at only
three or four graduatioms. The rod eiror tor these “coarse-
ly" calibrated rods wvas broken down into two parts: the
index error and the rod-scal? error. Currently, the NGS
uses tvo different methods to determine the index error and
a lihearized rod-scale error from the coarse calibratioa
data. The same @method is used for both rods in any given
rod pair.

Noainal index leagth to gradmation format
Refer to <figure 1 for the definition of symbols. The rod
error at graduation y is given by:

RE(Ln) = Ln-Lt

= (ln=-1lt) ¢+ (In-It) (Ln > In) (4)
= B(Ln) + I (La > In)
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} ------------------------ T~ Top graduation

LN

f=-Bottom graduation

subscript n indicates nominal length
subscript t indicates true length

LN is the nominal length of the distance from the bottom of the
rod base to the top graduation



vhere E(Ln)=ln-lt is the rod-scale ecror at g and I=Ip~It is
the index error. 2(Ln)=0 for Ln=Ia because ilan=lt=0 taere,
and E(La) need not be defined for La<In because uo cali-
bration measurements or observations are ever made there. a
linearized rod-scale ecrror at g is defined by:

£(Ln) = =(e) (La-In) (5)

vhere e is a constant called the "excess". The excess for a
particular rod is now computed by the NGS Dy a linear least
Squarces regression of -E(Ln) in am on (Lo-In) in meters wita
the coastraiat that the regression line goes througa the
origin (La=In). Previously, the NGS would have determined e
for a single rod as follows:

e aa/u = -E(LN) am/(LN-INn) = (6)

wvhere LN and In were usually 3.2 m and 0.2 @, respectively.

Zero to graduatioam forsat

Again, BRE(Ln) = Ln - Lt. Now define a linearized rod error
at y:

RE (Ln) = - (e) (Lo) - Ic

~ (7
= E(Ln) - Ic

vhere e is a constant called the "excess", E(Ln) = =-(e) (La)
is the linearized rod-scale error, and Ic is coastant called
the index correction. Constants e and ic are found by a
lipear leasc squares regyression oif -BE(Ln) in ma oa Lam in
aeters. Wicth Ic deterained, tae true rod-scale errcr E(Ln)
at § is logically defined by:

E(La) = RE(Ln) + Ic (8)
Thus:
BRE(Ln) = E(Ln) + I (9)

4s Dbefore woere I = ~Ic is the index error. The basic dif-
ference betveen this format and the preceding one is that £
is defiped for all positive Ln<LN even though no cali-
brations measurenents or observations are ever made ror suf-
ficiently small Ln. Notice that at the imaginary zero
graduation where Ln = 0, I correspgonds to the difference
between the imayinary zero graduationm and the bottom of the
rod base ir ve detine E(0) to be zero in both formats.
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Index error

The index error say be neglected for taree reasons:
1. it is generally less than 0.1 aam,

2. a pair of rods having nearly equal index errors is used
SO that a backsigat - foresigat differeuce alaost caan-
Cels the net index error at each setup,

3. tae rods of the pair are leapfrogged to eliminate accu-
mulation of the net index error.

Resilual rod-scale error

For coarsely calibrated rods, the NGS assumes that for bota
rods of a rod pair, E 1s yiven by an average linearized
rod-scale error, where tne averaye excess is that or the two
individual rods. The rod-scale correction Cr to be added
with its algeobraic sigyn to a section D1l value then secomes:

Cr aa = (e as/m) (D1 a) (10)

waere € is the average excess in ass/a (Balazs and Young,
1982) . This procedure is implemented in REDUCY and was used
to correct all of tae D1 data used in this study except for
two lines vhose rods underwvent detailed calibration:
L-24471/2 and L-24471/3 zun in 1982, see profiles 11 and 15.

In fact, it is quite possible that E for both rods of a pair
is npot adequately represented by a singyle linear function.
The difference betveen E for a rod and the averaye linearc-
ized rod-scale error foir the pair of which it is 4 meaber
may be called the residual rod-scale erroc:

E2(Ln) = E(Ln) - Ea(Ln) (11

voere ER(Ln) is the residual rod-scale error at La, and

a(ln) 1is the average linearized rod-scale ercor at Ln and
is computed with the average excess € and either (e)«(Ln-In)
or (e)«(Ln) dependiny oo the calibration format. An observed
heigat difference at a singel setup will be in ercor by the
backsight =~ foresight difterence in cresidual rod-scale
errors:

Ti) = ER(BS)i - E’(F5) 3 (12)
where the notation means that rod i is used on the backsijat
and rod j is used on the foresight, aad Tij is the residuai

rod-scale error in tahe observed height difference at the
setup. For two consecutive setups with rods 1 and 2 on a
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unifocrms slope with uniform sight lengths, the residual
rod-scale error 35 in the observed aeignt diftereuce for the
tvo secups will be:

S = T21 + T12 (13)

assusing that the rods are leapfroyged which is staandarcd
practice. If S does not egqual zero and leveliny continues
on a uniform slope with uanifora sigyht lenyths and leaptrog-
ging of rods, then a signiticant systematic error accumu-~
lates in the observed height dirfference; this is a direct
result of the fact that the same graduation is used every
tise for the backsight, and siailarcrly tor the foresight, so
that the same 5 error occurs every two setups.

For this report, a matrix of S values nave beeu couputed for
every rod pair used 4in the levelinys under consideration
(see Appendix 1). BEach value in the matrix pertaias to a
backsight - foresight pair of graduations at waica cali-
bration measurements wvere made. In other words, tne matrix
(usually either Jx3 or 4x4) represents a dijitized version
of S which is better visualized as a contimuous tfiunctioun
defined 1in the backsight - foresigat graduation plame. All
values in the S aatrix are scaled by 50 to give the systea-
atic erxor after 100 setups (about 5-10 km) on a uniforn
slope with unifora sight lengths and leaptroygyying of rods.

A casual study of the S matrices in Appendix 1 will reveal
tnat residual rod-scale ecrocr is worse in older rods than in
more wmodern rods which is to be expected. For exaaple, toe
averaye wmaxisum accumulated (100 setups) residual rod-scale
error for code 312 rod pairs is 6.6 aa (maximum = 14.4 an);
for tne ngnewver code 316 rods it is 3 mn (maximum = 3.7 mm).
This is oanly a gJeneral observation and does aot mean tnat
residual rod-scale ecror caanot be large in the newer rods.

It should be eaphasized taat the S values of Appendix 1 for
a particular rod pair may not necessdarily retlect the true
accumulation of cesidual rod-scale error for that pair.
There are three reasoans tor this:

1. Tae calipration of the invar scale can chanye with tine.
Some NGS rods vere used for lonyg periods (say 10 years)
betwveen calibrations. It seems probable to tae author
that the invar scale in these cases was susject to con-
ditions capable of chanyging the calibration.

2. Errors in the rod-temperature correction add an uuxanown
component to tae residual rod-scale ecrror. This coapo-
nent @ay or msay not cancel vhea backsigat amd foresigat
are dirferenced at a setup.

3. The snape of the residual rod-scale error function

between the widely spaced calibrated graduations is not
Kuown. If it chanyes randoaly trom graduation to adja-
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cent gyraduation, taen realistic leveliny (evea on a uai-
fora slope) will anot result in accuaulation of error.
On the other anand, monotonic Denavior betwveen tue widely
spaced calibrated gyraduatioas would imply accuaulatioan
on unifora slopes.

Despite these uacertainties, the S data set is useful
because it provides us with estimates of what an average oc
saxisuam residual rod-scale error can bpe like if it is
alloved to accumulate on a unifora slope. For exaaple, an
apparent tilt of up to 2.9 sa/ka could be developed om a
unifora slope from residual rod-scale erroc in a code 312
rod pair, wvhereas that for a code 316 rod pair could be as
auch as 0.7 am/ka.

Detailed rod calibiatioa

Begining with late 1980, all graduatious om ¥GS lieveliay
rods were calibrated wvith a new measuriny device usiny laser
interferometry. According to Balazs and Younyg (1982), the
observed graduation is converted to its true distance above
the bottoa of the rod base and taen the micrometer readiny
is converted to the proper units and added on. This is
accomplished during computer processing Ly accessing thae
pertinent rod calibration file. 20d ecrcor should be virctu-
ally elisinated in this method unless the rod calibration
Changes with tise and/or errors in the rod-temperuture coc-
rection do not cancel.

BEFRACTION CORRECTION

Befraction error contaminates an observed height difference
at a setup if there is unequal refraction of lijht om the
foresigat and backsight. Even for balanced sights this <can
occur if the refractive index functions alony tue paths
traversed by tne foresignt and backsigyht differ, a condition
believed to be primarily a result of temperature-induced air
density variations. Befraction error is amost likely to
arise and accumulate when leveling on a uniform slope waere
the foresignt and backsiyht pass througyh consistently dift-
ferent (non-linear) teaperature distributioas. In this
Situation the refraction error in tne observed height dif-
ference for a section is approximately proportional to a
near-surface vertical teamperature difference paraaeter dt,
the observed height difference Dl tor the section, and the
Sight length s sguared. Because of the proportionality to
D1, the refraction error is not normally subject to cancel-
lation vhen forvard aand backvard Dl nmedsuresents are
averayed. @hen D1 measurements irom two levelings separated
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ia tise are difrerenced to obtaiu dDh, the refractiou ecrors
should cancel if both levelinys were carried out aloay tae
sase route with siamilar sight lenyths and atamospheric condi-
tions. Hovever, experience has proven that it is not safe
to assume cancellation ot refract.on ecror in dDbh computa-
tions. For example, modern siyat length maxiauss are marck-
edly smaller than those in the past, and level lige routes
have shirted away froa railroad tracks vhich are cnaracter-
ized by abrormally hiyh at parameters. Becent rerferences
are Boaford (1971), Strange(1981), Holdahl (1982), apd Stein
et al. (1982).

The foraulas for the refraction correction which wvere
applied to the D1 data of tais study are relatively coaplex;
Balasz and Young (1982) and Holdahl (1982) may oe coasulted
for details. However, it is important to point out that the
field temperature owservations unecessary to obtain the dt
parameter at each setup have only been made since the fall
of 1980 by the NGS. Thus the DL data froms oaoly teo lines
used in this study wvere refraction-corrected wvith observed
teaperature data: L-20471/2 and L-24471/3 run in 1982, see
proctiles 11 and 15. The remaininoy Dl data used in this stu-
dy are refraction-corrected, but dt pacamseters have been
predicted from the teasperature stratification msodel of Hol-
¢ahl(1987). The model as iaplemented via REDUCYU requires as
input the latitude and lopngitude of the bench marks defiminy
each section. Because of time restrictions, the latitude
and longitude of a limited set of bench marks <as deterained
by the NGS; the remaininy bench mark positions vere interpo-
lated froa these by an optiom available in REDUCH.

Pield experiments suggest that tae procedures used by the
¥GS to apply refractioa corrections are successful ia resov-
ing most of the refraction error (Strangye, 1981; Holdahl,
1982; Stein et al., 1982). This statesent applies whether
the dt parameter is taken from observed data or is predicted
by the Holdakl (1981) aodel. dovever, field testing is
still in progress and there is some indication taat the dt
parameters predicted by the Holdahl (1981) model aay be too
lagge in some cases (Boss Stein, USGS, personal comauni-
cation, 1983). In addition, it is known that the surtace
over which leveling proceeds can have a proround eftect on
the dt paraaeter; thus surfaces of unusually bhigb or low dt
are a source of incompatibility with the Holdahl (1981) tenm-
perature stratitication model.

ASTRONOBIC CORRECTION

The tidal distortions of the Earth's equipotential sucfaces
Causes the aeasureasent of a Dl value to pe time-dependent.
The purpose of the astronomic correction is to cremove this
tise-dependeucy. The eguations for tae astronoaic cor-
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rection which was applied to the Dl data used ia this study
are cosplex; B8alazs and Toung (1982) should be consuited tor
details. The correction is only siynificant for north-souta
lines and at msost aamounts to 0.1 as/ka.

BAGNETIC ERROR

The effect of the Earth's msagnetic field on compensator lev-
els, particularly the Zeiss NI1 aad NI2, vas discovered in
the Federal @&epublic of Germany during releveliny of that
country's first-order network. The msagnetic error cam be
quite large, requiring corrections of ap to 1.5 ma/km, and
is @aost evident in levelings oriented in the aaynetic aeri-
dian, with observed heiyht differences aeasured to magnetic
acrth beiny too small (Buapf and Meurisca, 1981).

All 1973 and 1974 levelinys used in this study were carried
out with Zeiss NIl cospensator ianstruaents. These lines
are: L-23453, L-23514, L-23456, L-23140, L-43136, L-23117,
and L-23527. The affected profiles are 1, 5, 2, 8, 7, 10,
14, 21, and 22, all located in the Puget Sound urea. Ia
addition, the two 1982 level 1lines used in ctais study,
L-24471/2 apd L-24471/3, vere carried out with Zeiss NI2
compensator ianstruments. The arfected profiles are 11 and
15, both located east of Puget Sound. The magmetic declina-
tion in Washington is about 23 deyrees east of true north.
Any of the above mentioned protiles whica have a siguificaat
coaponent of lenygth in that direction saould be interpreted
with caution because of the poteantial rapid accuaulation of
the magnetic error.

At this tise it is not possible to correct the D1l Jata used
in this study for maynetic error. Iae NGS is constructing a
calibration facility to calibrate tae response of their coa-
pensator levels to magnetic fields, but the facility is aot
yet in operation (Charles Whalen, NGS, personal coasuni-
cation, May 1983). Zven when it becomes operational, it may
be that some instrumeuts cannot be directly calibrated
because the compensator mechanisms have been chanjed and tae
exact configuration used in the field is thus not cecovera-
ble. '

BENCHEARK STABILITY

Karcz et al. (1976) hnhas shown that a correlation exists
between bencasark type and the magnitude of net relative
vertical displacement inferred froam repeat leveliunys. Boa-
ford (1971) states that the only benchmacks suitable ror
determination of vertical crustal asovements a4are those
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anchored to bedrock. Eenchmark types were identified froa
the bencamark descriptions tour tae level lines used in tais
study. It was discovered that very few dDa values are tor
rock-anchocred benchaarks. The remainder are in concrete
posts, @metal pipes and rods, boulders, buildings, and other
structures such as bridyes apd culverts. Data froa Karcz et
al. (1978) sujjests that rock-ancacorad benchmsacks ace tae
@ost likely to be stable, followed in descending ocdec by
buildinys, bridges and culvects, and concrete posts. Bench-
marks on ametal pipes and rods or in bouiders wvere aot
included in the Karcz et al. (1976) study.

Since aost of the profiles contain a linear treand over taeir
leayth (approximately 20 to 180 km), it seems reasonacle to
Suppose taat this linear trend may in sose cases be an indi-
cation of regional tilt, in others, the result of systeasatic
erroc. To provide some quantification of appareant regyional
tilt, an unveighted linear least squares regression of dDa
on distance along the level line was run for each protile.
The reyression line was coamstrained to go througn the origin
because JDh 1s necessarily zero there. Obviously bad data
points were reamoved oefore the regression. Each regression
provided a statistical T test of the null hypothesis: the
slope of the regression line is zero. The usefulness of
this simple test in what is actually a very complex situ-
ation is open to Juestion, but the T test ianformationm is
included for the sake of completeness.

The purpose of the rayression is to provide sose guaatifica-
ticu of apparent regional tilt 1in the dDh proriles. If
vestern Washingtoa 4a8d Oreyon ace indeed tilting in a
rejional sanner either east or west, and the tilting is rap-
id eanough to overcome noise (random error and beacha msark
instabilities) in the dDh data, then the number, lenyta, and
areal distribution of east-west profiles coampiled ror this
study should be sufficient to define tae regyional tilt in an
unejuivocal way. This statement assumes that systematic
ercrocrs hnave been eliminated to an extent that they can be
discounted as a source of appareant tilt. Although there are
®any sources of systematic error in leveliny, it can proba-
bly be stated that the most serious, most common, and wost
difficult to deal with vhen using pre-1930 leveling data in
the United States are retraction error and residual
rod-scale errocr, and, in the case of lines cacried out with
Compensator levels as late as 1982, the magnetic ecror. In
the author's opinion, refraction ercoc in the Dl data used
for this study aas been adequately corrected except for
those situations where the leveling may aave proyressed over
sucfaces of unusualily aigh or low dt parameter. Tais opin-
ion is oDbased on the rfield tests (retfecenced above) of the
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¥GS refractioa-correction procedure. There is no reliable
correction for residual rod-scale error for levelinys carc-
ried out with coacrsely calibrated rods. To sake matters
worse, this type of systematic error msay oot even reveal
itself as a correlaticn with topography; the S matrices
clearly show that 1a some cases the error can be of the same
aljebraic siyn wvhen leveling up a unifrom slope and dowan a
unifora slope, as loay as the slope yradients or sight
leajths are different s0 tnat cectain pairs of yraduations
are used. Another complication arises because the erfect of
residual rod-scale error will either be reinforced or can-
celled laryely by chance wnen a dDh value is coasputed.
There 1s also no reliable wvay ¢to correct KNGS Dl data
obtained with compensator levels for magnetic errocr. Taere-
fore, it is probably iasprudent to interpret as tectonic tilt
any dDa profiles wvwita sianiticant components of leayth in
the magnetic ameridian.

IRILATERATION/TRIANGULATION

The prograam outlined in Savage and Prescott (1973) tor the
analysis of error associated with trilateration measuresents
is adeyuate in the sense that it takes into accouat all
known systematic ercrors (i.e., those associated with atzo-
spheric refraction) and provides an estisate or ranaoa
erroc. 8ecent gquestions concerniny the effects of these
systematic errocrs on the deteraination of crustal dilatation
(Cheny et al., 1981; Cheng and Jackson, 1982) were success-
fully addressed Dby Savage and Prescott (1987) aad Prescott
et al. (1982). There is no reason to demand an error analy-
Sis in addition to taat presented by Savaye et al. (1981).

A better way to check the conclusions of Savage et al.
(1981) is to analyze additional trilateration/triangulation
data from vestern Washinjton and vestern Oregyoa. However, a
Ssearch of the NGS data base saows that no additional data
exists (Richard Snay, NGS, personal cossunication, 1983).
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The objective is to find evidence in the protiles for
reyional tilt. Theretore the discussion is lismited to that
theme. All straight line distances 1 are given to tue nearc-
est 5 ka. All tilts are taken trom tae regression data (see
Appendix 2), and are smsaller than values that would be
obtained if the reyression had oeen done on straight line
distance rather than distance alony the level line (the lat~-
ter is yreater).

IBDIVIDUAL PROPILES

Brofile 1

Neaa Bay to 5.6 ai SE of Clallaa Bay (1 = 35 kam) 1974-1942

Despite the saall number ot bench marks there is evidence
for down to the southeast tilt of 0.4 sa/km. The 1374 lev-
eling is subject to magnetic ecror, but the line is primari-
ly perpendicular to magnetic norta. The last four poiats
follov the tcpogyraphy, but this is too small a sample to
make a strony case for topoyraphy-dependent systematic
ecgror, and the relief is only 5C meters. No evidence froa
benchaark descriptions for disturbed benchmarks.

Brofile 2

11.4 ai ¥ of Joyce to 3lyn (1 = 70 kam) 1974-1931

Strong evidence for down to the east tilt of 1.0 ma/x2. The
1974 leveling is subject to maynetic error, but the direc-
tion of the profile is about 80 deyrees to magnetic anorta.
No opvious correlation vith topography. Benchmark
descriptions indicate that N 14 and T 14 have been
sutilated, tne concrete post at Z 13 has been chipped, and

TIDAL 8 has nev concrete work arouad it but is presused
undisturbed.

Discussion 14



Brofile 3

1.5 ai @ of Bay City to 0.3 ai NE of Aberdeen (1 = 25 x»)
1968-1947

There is evidence for down to the northeast tilt of 0.8
an/ka. No magnetic error. Topograpaic relief is oaoly 26 m
over the wvestera 13 ka3 of tae profile. VYo evidence froa
beachaark descriptions for disturbed beacamarks.

profile 8

Bay City to Moatesano (1 = 35 ka) 1947-1520

There is 00 evidence of sijanificaat ¢tilt. No zagynetic
error. No obvious correlation with topoyraphy waich has
only 18 a reliet. 3enchamark descriptions indicate that ¢ 12
may have settled, that wmost of the disk of S 12 has Lbeen
torn oft, and that ¥ 12 has been obliterated so that the
stampiny cannot be read.

Profile 5

4.3 =i W of Mdontesano to Elma (1 = 20 km) 1974-1920

The last four benchmarks of this short line saow tilt of
about 2.9 mas/ka dovn to the east, but tne interpgretation of
this in terss of regyional tilt is not warranted because it
occurs over a short distaance (less thanm 15 km). The 1974
leveling 1is subject to zaynetic error, and the direction of
the profile is within 55 degrees of magnetic nortn. Topo-
yraphic relief is only 18 m over 20 km. No evidence froa
benchaark descriptions tor disturbed bencamarks.

Profile 6

Olympia to Auburn (1 = 60 km) 1928-1320

The estinated standard deviations are larje relative to tae
dDh values, but there is some indication for tilt down to
the northeast. The upward trend from Tacoma to Aubuch is
consistent vith a closed vertical velocity low between Taco-
®a and Seattle in figures 4 and 6 in Holdaal acd Hardy
(1379) . Savage et al. (1981) suyygested that this low is
the result of the 1965 H4s 6.5 Seattle earthquake; this pro-
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file indicates that the low may have been developing prioc
to the earthjuake. No magaetic error. The two additional
bencamacks at 0 ka are oa a spur from the reference. Bench-
sark descriptions indicate that O 10 is set on an iron pipe
that is leaning and shows abrasion om the side opposite to
the direction of lean.

Brofile 7

Olyapia to Tacoma (1 = %0 km) 1973-1920

There is evidence for tilt ot 1.7 am/ka down to the nocth-
east. The 1973 leveliny is subject to magnetic error. The
direction of this profile is close to that of magnetic
north, and the direction of downward tilt is in the direc-
tion expected for magnetic error. Therefore the tilt should
not be rejarded as real vertical movement. This procile
enters the velocity low ot Holdaml and Hardy (1979) whica
vas interpreted by Savagye et al. (1981) to be a result of
the 1965 Seattle earthyuake (see discussion of protile 6).
Another possibility is that the velocity low is a result of
magnetic error in the 1973-74 surveys, aad has nothing to do
with the Seattle earthquake. The two bench marks at 0 ka
are on a spur from the reference. There is very little
topographic relief (about 15 @) alomy this profile to yener-
ate a topoyraphy-dependent systematic error. No evidence
froa bencamark descriptions for disturbed bencamarks.

Brofile 8

Olympia to Tacoma (1 = 40 km) 1973-1928

This profile is siaply profile 7 ainus profile 6. There is
evidence for tilt of 1.4 aa/km down to the nortaeast as in
profile 7, and the remarks made tuere concerning magynetic
error also pertaina to this protile. Toerefore the tilt
should not be regarded as real vertical movement. There is
more topograpaic relief along this profile thanm in profile
7, but there is no obvious corre tionm with the dDa values.

Bencumark descriptions indicate that TIDAL 6 is badly veath—-
ered.

Brofile 9

Auburn to Ellensburg (1 = 130 km) 1944-1904
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Tais profile suggyests that tae reference benchmark ¥ atc
Auburn n&s sudsided relative to the rest ot tne benchmarks.
If benchmark P bad been chosen as refecrence, tilt down to’
the east would be interpreted. The 1904 leveliny vas
observed with paraffin rods of unknown calibration. No mag-
netic ecrror. There is nothing in the benchmacrk descriptions
that indicates that ¥ has subsided, out S and W vere
reported loose in the ground, E1 and F1 are cocroded (F1

badly), and part of the cement has been chipped fros arouad
the disk of E1l.

Brofile 10

gast Auburn to 3.3 ai ¥V of BEagle Gorge (1 = 30 k23)
1973-1944

The estisated standard deviations of the dDh values are too
large relative to the dDa values to permit an interpretation
of real vertical movesent. The 1973 leveling 15 subject to
magnetic error but the direction of tais profile is roughly
perpendicular to magnetic north. The topography is ideal
for accuaulation of topoyrapany-dependent systematic error,
but there is pno obvious correlation. 8o evidence froa
benchmark descriptions for disturbed benchmarks.

Profile 11

3.6 mi N7 of Eagle Gorge to Cle Elum (1L = 70 kam)
1982-1944

Tae estimated standard deviations are too large relative to
the dDh values to peramit an interpretation of real vertical
zovement, althouga there does appear to se a tilt of 0.1
an/ka up to the east. Possible magnetic error in the 1982
leveling. Ideal topography for the accumulation of topogra-
phy-dependent systematic error, but taere 1is no obvious
correlation. denchmsark descriptions indicate that 2103 T
USGS is slightly loose in the yround, and that the top of
the cap (disk) has been hit.

Profile 12

Anacortes to Burliagtom (1 = 20 ka) 1952-1922

There is evideuce for a tilt of 1.7 ma/km down to the east.
No wmaynetic error. Very little topoyrapaic relief. GBenca-
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mark descriptioans indicate that TIDAL 4 is in a buildingy
that nas settled, and that TIDAL 10 is in a buildiag whose
foundation aas cracked. If TIDAL 4 whica is the reference
for tais profile has really settled, taeu the tilt may be
greater than indicated.

Brofile 13

Sedro Woolley to 7.6 mi SE of Concrete (1 = 45 ka)
1958-1934

There is evidence for a tilt of 1.6 sa/km up to tae east.
NO magnetic error; perhaps a neyative correlation wita
topography. The other benchmark at D = 0 ka is on a spur
from tae reference. If this benchmark was chosen as the
reference, a tilt of up to the east would still be iater-
preted. Benchsark descriptions indicate chat Q 61 waich is
the reterence is mutilated.

BProfile 14

Sedro Woolley to 1.45 mi NE of Rockport (1 = 45 kam)
1973-19538

There is jood evidence for a tilt of 1.2 am/ka down to the
east. Hovever, the 1973 leveliny is subject to magjaoetic
error and a substantial portion of tae prorile is at o0
deyrees to @magnetic nocth. A negative cocrelatioan with
topoyraphy exists, sugjgyesting that topograpay-dependent sys-
tematic error @may De an alternative intergretation of %the
tilt, but the topograpaic relief over the distance is Juite

small. No indication of disturbed beanchmarks from benchmarx
descriptions.

Profile 15

0.75 mi NE of Rockport to Winthrop (1L = 105 ka)
1982-1958

The ftirst portion of the profile shows good evidence for a
tilt of 1.0 am/km up to the northeast. The middle par:t or
the profile has no benchmarks comsaon to both levelinys. The
last portion of the profile sugyests a down to the soutaeast
tilt. The overall reyression line is not siyniticantly dit-
ferent from zero, but this 1s misleading. The possibilicy
of @magnetic error in the 1982 leveling exists, but it would
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be expected to act opioaito to the upward tilt. The topoy-
rapay over the aiddle portiom of the profile is not
accurately represented oDecause only elevations of benchmarks
with dDh values are used to coastruct the topoyraphy pro-
files in this repocrt. No indication of disturbed beachmarks
from benchaark descriptions.

Brofile 16

Astoria to Portland (1 = 115 ka) 1941-1920

This profile shows good evidence for a tilt of 0.7 am/ka
down to the southeast. The first nalf of tue profile is
east-west and tae second nalf of the profile is norta-south.
§0 magynetic error. Very little topographic relief because
the profile follows the Coluabia river. Bencamarck
descriptions indicate that in Septaeber 1934 & 14 wvas
repocted to be covered wita a steel plate; tae concrete post
at K 30 was found broken off in 1925, but the disx wvas
replaced in its ociginal position with new concrete cast
around tae wmark; tae foundation block at Q 30 was reported
in Pebruary 1935 to be settling; tae cap at Vv 30 vas
reported in October 1940 to bDe mutilated.

Brofile 17

Portland to approx. 5 ai # of Quinton (1 = 170 ka)
1941/42--1921

This profile shovws yood evidence for a tilt of 0.6 am/km
down to the east. d0 @aagnetic errocr. The topographaic
rellef is quite small for a profile ot this lenjth pecause
it follows the Coluabia river. No evidence of disturbed
benchmarks f{com benchmarx descriptioans.

debo to Salem (1 = 75 km) 1941-1930

There is soase indication of short wavelenyth vertical move-
sent along this profile, but no evidence tor a regional
tilt. The standard deviations are larje relative to many of
the dDh values. No aagnetic error. A sligat suggestion of
negative correlation witk topography. No evidence of dis-
turbed benchaarks froa beachsacrk descriptions.
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Brofile 19

Newport to Albany (1 = 80 xa) 1941-1930

There is soase evidence for a tilt of 0.2 sa/xa down to the
east. However, the standard deviations are largje relative
to many of the dDh values and the plot does pot yive tiae
appearance of a proyressive increase in tilt Jown to tae
east. No magmnetic error. A sligat suggestion or negative
correlation with topoyraphy. No evideace of disturbed
benchmarks froa bencnaarx descriptioas.

Brofile 20

Reedsport to Draia (1L = »5 xa) 1941-1930

This profile shows somse evidence for a tilt of 0.2 aa/ka
dovn to the east. The estimated standard deviations are
larye relative to mauny of the dDh values. There is a sug-
gestion of a negative topograpaic correlation, but tae
relief is only 100 a over 85 km. NO mdagunetic ercor. No

evidence of disturbed benchmarks from benchmark
descriptions.
Profile 21

Aberdeen to 0.5 ai S of Sappho (i = 130 k=)
1974-1933

Very 1little evidence for tilt in tae rfirst aalf of tae pro-
file; the second half shows tilt down to the nortn. The
direction of this profile is north-nortaeast, so that the
sagnetic error in the 1974 leveling may have an etfect on
the overall talt of 0.4 mn/ka down to the north. There is
80 consistent ~orrelation with topography. Mo evidence of
disturbed benchmarks from benchmark descriptions.

Profile 22

Clyspia to 1.7 mi ¥ of Eldon (1 = 60 xa) 1973-1931

The standard deviations are larye relative to many of che
dDh values. Taus vertical moveaents probably should not be
interpreted from this profile. The 1973 leveliny is subject
to magnetic error; siace the direction of the profile is
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north, this say explain the tendency or the data to indicate
4 tilt of down to the north. Benchmark descriptions iandi-
cate toat Y 16 may have settled wvith cthe brilye in w<aich it
is set.

BPROFILE SUBNARY

The profiles wmay be viewed as a set of apparent reyionai
tilt indicators discretized in space and time. The tilt
(slope orf the reyression line) for each profile was divided
Dy the nuaber of years betveean the constituent levelings to
yive a tilt rate in ma per kas-year. The tilt cates have
been plotted near their profiles in figures Z throuyh 5 to
jive an indication of tae areal distribution of tilt. (The
tilt rates iu am per km-year have peen scaled by 100,000 in
the figures ror convenience; neyative numbecs mean tilt down
to the east and positive nuabers aean tilt up to the east
for east-vest profiles; tae two porth-south profiles on che
Olyapic peainsula are down to the north.) In figures 2 and
3, tilt crates for all 22 profiles are represented; in fiy-
ures 4 and 5, the only tilt rates represented are those tros
profiles which in the author's judgmsent provide real indi-
cations of regionmal tilt. Both sets of figyures show the
Same taing: dJdovn to the east tilting of western Washington
and vestern Oregon and up to the east tiltinyg farther to the
east in Wasaington. Pigure 2 suygests that the change froa
negative to positive tilt takes place about 200 km inland
from the coast ia Washington, but we can only conclude tais
for northern Washington if we restrict attention to Figjures
@ and 5. Ajain referiang only to tigyures 4 and 5, the tilt
rate appears to be a factor or three greater near Aberdeen,
Astoria, and Portland thanp in areas a fevw hundred kiloaeters
to tae north and souta alonyg tae coast. However, the aiga-
est consistent tilt rate is opbserved in northern Washington
betveen Anacortes and Burlington. Betwveen Burlinyton and
Rockport there are conflicting indications of the direction
of tilt and no conclusions can be drawn there, except thatc
the area appears to straddle the divide betweeu negative
tilt to the west and positive tilt to the east.

If a further reduction is made in the protiles coansidered
reliable by elisinating those associated wita compensator
levels, then only profiles 3, 12, 13, 16, 17, and 20 are
lert (see Appendix 2). These remaining profiles still iadi-
cate the features already interpreted.
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defraction error bhas probably been adegquately removed
froa tr'e Dl data used in this report by application of
the NGS refraction cocrrection. This conclusion is based
on the results of recent field tests (referenced aoove)
Of the NGS refractioa-correction procedure. It is pos-
sivle that at least some of the pre~1980 leveling was
carried out ove. surfaces of unusually aigh or low val-
ues of the teaperature difference parameter. In this
Situation the predicted values from the Holdahl (1981)
temperature stratification @model wmight result in too
much or too little correction. Nouetheless, it is prob-
ably true that wsost of tae leveling is adequately
corrected so taat refraction error is not expected to be
a serious probleam in the dDh data.

Besidual rod-scale error may be a coaponent of the Dl
data used in this report. Apalysis of all pertineat rod
pairs indicates that if residual rod-scale error is
allowved to accumulate on a unifora slope, it may do so
dat a rate of up to 2.9 wma/km for a code 312 rod pair,
and up to 0.7 maska for a code 316 rod pair. There is
no fully adegquate aethod for correcting tor residual
rod-scale error, or even for detectiny its existence.
Thus the possibility of apparent regional tilt froam this
single source of systeaatic error cannot be eliminated.

Maynetic error may be a coamponent of the 1973, 1974, and
1982 D1l data wused in this report. There is no way at
present to correct tais error pecause the compensator
levels involved nave not yet been calibrated by tae NGS.
dowever, we at least know which levelings are atfected
and wuat the effect is likely to be on the dDa data: a
tilt down in tae direction of sagnetic norta of up to
1.5 am/kn.

A synthesis ot the dDh data tor 22 profiles sugyests
that a regional tilt down to tie east of rate 0.01-0.00
maa per kas-year affects the western Oregon-wasanington
area. These tilt rate estisates are probaoly low rela-
tive to their actual values because tney vere determined
by regression on level line lenyth whica is largjer than
straight-line distance. The direction of tilt amay
Change to up to the east in Washington at a distance of
about 200 ka inland from tae coast. NO such change is
observed in Oregon even thougyh one profile does extend a
similar distance to the east.

The error analysis done by Savaye et al. (1981) on the
trilateration data from the Pugyet Sound area is adequate
in the sense that all known systematic errocrs are cor-
rected and random ecror is estimated. A check was made
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NG5S

for additional trilateration/trianyulation

none «as discovered that vas sulitavle for a
strain detersination in eitpoer Washington orc
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APPENDIX 1

ANALYSIS OF ROD CALIBRATION DATA



IN20T

NO CALIBRATION DATA

30 OF CAL MEAS = 0

SOAINAL LZINGTH OF FOOTPIECE =

g0D1 3oD2

¥GS CODE 3 in

SERIAL N0 v W

CAL DATE 19020322 19020326

LABOBATORY

STD TEMP 0.0¢ 0.0C

EXP COZF 4.00X10(=6) /C 4.00X10 (=6)/C

EXCESS 0.3933 su/a 0.5433 “n/n

INDEX CO& 0.0000 Ma 0.0000 MM

AVG FOR 57499 PAIR 1 0.0C 4.00X10(=6)/C 0.4683 mu/n

NOTE: THE RODS OF THIS PAIR A3E PARAFFIN.
THERE IS NO CALISRATION DATA FOR THEA
IN THE ¥GS BOD A4D INSTRUMENT FILE.
VALUES 7FOR STD. TEMP., EXP. COEF., AND
EXCESS ARE IN THEZ PILE. THEIR ULTIMATE
SOURCE IS THE ARCHIVAL RECORDS.
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PAcE <

INPUT

CAL. DATA HAS (IN-GRAD) FORMAT

NO OF CAL MEAS = 3]

NOMINAL LENGTH OF FOOTPIECE = 20.0 Ca

20D RCD2

¥GS CODE 312 312

SERIAL NO 201 202

Cal DATE 19201127 19201127

LABORATORY NGS NGS

STD TEAP 0.0¢C 0.0cC

EX? COEF 1.00X10(=6) /€ 1.00X10 (=6) /C

EXCESS 0.0623 a/y 0.1810 MM/8

INDEX COR =0.1770 as 0.0770 an

AVG POR 82270 PAIR 2 0.0C 1.00%10(=6)/C 0.1216 4a/¥

NOM. LENGTH OF INTERVALS CH 100.0000 200.0000 300.0000
82A5. LEN. OF INTER. ROD1 CM 100.0007 200.0104 300.0187
MEAS. LEN. OF INTER. ROD2 C¥ 100.0109 200.0457 300.0543

QUTPUT

ROD-SCALE ER. (30D1) e -0.0070 =0.1040 =0.1870
BES. BUD-SCALE ER. (ROD1) My 0.1146 0.1392 0.1778
BOD~SCALE ER. (20D2) a8 -0.1090 =0.2570 =0.54130

120.0000 220.0000 320.0000
RES BOD~SCALE ERIOR MM
FS=ROD2
320.0000 0.2928 0.3174 0.3560
220.0000 0.1284 0.1530 0.1910
120.0000 0.1020 0.1266 0.1652
120.0000 220.0000 320.0000 B8S=ROD1
RES ROD-SCALZ ERBOR MM
FS=ROD1
320.0000 =~0.1652 =-0.1916 =0.3560
220.0000 =0.1256 =0.1530 =0.3174
120.0000 =0.1020 =-0.1284 =-0.2928
120.0000 220.0000 320.0000 Bs=ROD2
RES BROD-SCALZ ERROR (100 SETUPS) MM
£ 4o
320.0000 6.3800
220.0000 0.0900
120.0000

. = e

©.2900

"6.2900 i -
-0.0900 =-6.3800 |
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PAGE

INpoT

CAL. DATA HAS (IN-GRAD) FCamaT

NO OF CAL H4EAS = 3]

NOMINAL LENGTH CF FOOTPIECE = 20.0 Cn

ROD1 ROD2
NGS CODE 312 312
SERIAL NO 204 206
CAL DATE 19400812 19200812
LABOZATCRY NGS NGS
STD TENP 0.0C 0.0C
EXP COBF 1.00x10(~6) /C 1.00X10(-6) /C
EICESS 0.1757 aa/n 0.0993 una/n
INDEX COR -0.3180 u» =0.2920 un
AVG POR 74223 PAIR 2 0.0C 1.00x10(~6)/C 0.1375 um/n

NOM. LENGTH OF INTERVALS CN 100.0000 200.0000 300.9000
BEAS. LEN. OF INTEB. 30D1 CM 100.0184 200.0584 300.0527
8EAS. LEN. OF INTER. 20D2 C2 100.0260 200.0254 300.0298
OOUTPUT
ROD-SCALE ER. (230D1) M4 ~-0.1840 =~0.5840 =-0.5270
22S. ROD-SCALE ER. (30D1) 38 ~-0.0465 =0.3090 =0.1145
ROD~3CALE ER. (BODZ) 48 ~0.2600 =0.2540 =-0.2980
8ES. 30D-SCALE ER. (R0DZ2) sm ~0.1225 0.0210 0.1145
120.0000 220.0000 320.0000
2ES ROD~SCALE ERBOR a8
FS=30D2
320.0000 =0.15810 =-0.4235 =0.2290
220.0000 =-0.0675 =-0.3300 ~-0.1355
120.0000 0.0760 =0.1865 0.0080
120.0000 220.0000 320.0000 BsS=ROD1
RES ROD-SCALE ZRROR nn
FS=ROD1
320.0000 =0.0080 0.1355 0.2290
220.0000 0.1865 J.3300 0.4235
120.0000 =0.07e0 0.0675 0.1610
120.0000 220.0000 320.0000 B8s=aop2
RES BOD-SCALE ERRUR (100 SETUPS) aa
¥s
320.0000 =B8.4500 -14.4000 0.0000
220.0000 5.9500 0.0000 14.4000
120.0000 0.0000 =5.9500 8.4500
120.0000 220.0000 320.0000 B85
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I§PUT

CAL. DATA HaS (IN-GBAD) POBRMAT

¥O 0F CAL MBAS = 3

YOMINAL LENGTH OF FOOTPIECE = 20.0 C¥

2001 B0D2
NGS CODE 32 312
SERIAL NO 208 209
CAL DATE 19200325 19200325
LABORATORY NGS iGS
STD Tz2ap 0.0C 0.0C
EXP COEF 1.00X10(=-8) /C 1.00Xx10(=-9)/C
EXCZss 0.0497 an/n 0.1637 nu/n
INDEX COR 0.1300 nx 0.1100 na
AVG FOR 82195 PAIR 1 0.0C 1.00x10(=6)/C 0.1092 M3/

NO#. LENGTH OF INTERVALS C¥ 100.0000 200.0000 300.0000
MEAS. LEN. OF INTER. RODT CN 100.0003 200.0197 300.0149
MEAS. LEN. OF INTER. ROD2 CM 100.0168 200.0363 300.0500

OUTPUT

ROD-SCALE ER. (RODY) 48 -0.0030 =0.1970 =0.1490
" BES. ROD-SCALE ER. (BOD1) 8N 0.1002 0.0214 0.1786

20D~-SCALE ER. (BOD2) MM ~-0.1680 =-0.3630 -0.50860

RE5. ROD-SCALZ ER. (ROD2) 34 ~0.0588 ~0.1446 =0.1784
120.0000 220.0000 320.0000

RES ROD-SCALE ERRBOR MM
FPS=R0D2
320.0000 0.2846 0.1998 0.3570
220.0000 0.2508 0.1660 0.3232
120.0000 0.1650 0.0802 0.2374
120.0000 220.0000 320.0000 8s=ROD?
RES ROD-SCALE ERROR 28
FS=ROD1
320.0000 =0.2374 =0.3232 -0.3570
220.0000 =-0.0802 =-0.1660 -0.1998
120.0000 =0.1650 =0.2508 =0.284s
120.0000 220.0000 320.0000 483=ROD2
RES BOD-SCALE ERROR (100 setups) aa
Fs
320.0000 2.3600 =6.1700 0.0000
220.0000 8.5300 0.0000 6.1700
120.0000 220.0000 320.0000 8BS




PAGE O

INPOT

CAL. DATA HAS (IS-GRAD) FCRHAT

NO OF CAL HMZAS = 3

NOMINAL LENGTH OF POOTPIECE = 20.0 Ca

ROD1 ROD2
NGS CODE 312 312
SERIAL NO 212 213
CAL DATZ 19200527 19200527
LABORATORY NGS5 ¥GS
STD TEaP 0.0cC 0.0C
EXP COEF 11.40X10(=6) /C 11.40Xx10(~6) /C
BXCESS -0.1287 an/u -0. 1200 an/n
INDEX COR -0.1390 un 0.1270 n4
AVG POR 74223 PAIR 0.0C 11.40Xx10(=6) /C =0. 1243 an/n

NOM. LENGTH OF INTERVALS <CM 100.0000 200.0000 300.0000
MEAS. LEN. OF INTER. 2001 CN 99.9735 199.9713 299.%614
MEAS. LEN. OF INTER. ROD2 C¥ 99.9812 199.9701 299.9640

OUTPOT

ROD-SCALE ER. (RODY) an 0.2650 0.2870 0.3860
RES. BOD-SCALE ER. (30D01) ax 0.1807 . 0.0384 0.0131
R0D~-SCALE 2a. (BOD2) MM 0.1880 0.2990 0. 3olu

BES. ROD-SCALE ER. (30D2) Mn 0.0637 0.0504 =-0.0129
120.0000 220.0000 320.0000
RES BOD-SCALE EER0R a2
FS=R0D2
320.0000 0.1536 0.0513 0.0260
120.0000 220.0000 320.0000 B3s=ROD?
RE2S ROD~-SCALE ERROR MM
P5S=R0OD1
320.0000 0.050e 0.0373 -0.0260
220.0000 0.0253 0.0120 =0.0513
120.0000 =-0.0770 =0.0903 =-0.1536
120.0000 220.0000 320.0000 B5=80D2
RES ROD-SCALZ ERRBOR (100 SEIUPS) MA
FS
320.0000 10.2100 4.4300 0.0000
220.0000 5.7800 0.0000 =-4.4300
120.0000 0.00600 =5.7800 -10.2100
120.0000 220.0000 320.0000 B3




IN20T

CAL. DATA AAS (IN-GRAD) FORBRMAT

NO OF CAL ¥£aAS5 = 3

NOMIYAL LENGTH OF FOOTPIECE = 20.0 CH

ROD1 BOD2

¥GS CODE 312 312

SEIIAL NO 222 223

CAL DATE 19220223 19220223

LABOBATORY NGS NGS

STD TEMP 0.0¢ 0.0C

2XP COEF 1.00X10 (=6) /C 1.00X10(~6) /€

EXCESS 0.0367 Mm/n 0.0493 Ma/n

INDEX COR2 ~=0.0250 Ma 0.0250 aa

AVG FOR 82315 PAIR 1 0.0C 1.00%i10(=6)/C 0.0430 sd/M

NOM. LENGTH OF INTERVALS CHN 100.0000 200.0000 300.0000
MEAS. LEN. OF INTER. ROD?Y C¥ 100.0024¢ 200.0023 300.01170
MEAS. LEN. OF INTER. BOD2 CHM 100.007¢ 200.0086 300.0148

OUTPUT

ROD-SCALE ER. (BODY) B8 -0.0240 =-0.0230 =0.1100
RES. ROD-SCALE ER. (ROD1) nn 0.0190 0.0630 0.0190
ROD-SCALZ ER. (3002) 28 -0.0780 =-0.0860 =-0.1480

RES. ROD-SCALE ER. (BOD2) ¥M -0.0310 =0.0000 =0.0190

120.0000 220.0000 320.0000
BES ROD~-SCALE EZRROR MM

?S=R0D2
320.0000 0.0380 0.0820 0.0380
220.0000 0.0190 0.0630 0.0190
120.0000 0.0500 0.0940 0.90500
120.0000 220.0000 320.0000 Bs=a0D1
BES BOD-SCALZ ERRCR MM
?S=ROD?
320.0000 =-0.0500 =-0.0190 =-0.0380
220.0000 =-0.0940 =-0.0630 =-0.0820
120.0000 =0.uS500 =-0.0190 =-0.0380
120.0000 220.0000 320.0000 BS=ROD2
RES ROD-SCALE ERROR (100 SETUPS) MM
PS
320.0000 =-0.6000 3.1500 0.0000
220.0000 =3.7500 0.0000 =3.1500
120.0000 0.0000 3.7500 0.6000
120.0000 220.0000 320.0000 8BS
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PAGE

INPUT
CAL. DATA HAS (IN-GRAD) POBMAT
NO OF CAL M4BAS = 3

NOMINAL LENGTH OF FOOTPIECE = 20.0 C»

BRQD1 RODZ
NGS CODE 312 e
SERIAL ¥O 224 225
CAL DATE 19210429 19210429
LABORATORI NGS NGS
STD TENP 0.0C 0.0C
ELP COEF 0.10x10(-6) /C 0.10x10(-6)/C
EXCESS 0.0330 sn/n 0.0377 na/n
INDEX CCE 0.1400 un 0.1150 a1a
AVG POR 82270 PaIz 1 0.0C 0.10x10(=6)/C 0.0353 nu/n

NOM. LENGTH OF INTERVALS C3 100.0000 200.0000 300.0000
8EAS. LEN. OF INTER. 20D1 CM 100.0046 200.0066 300.0099
MEAS. LEF. OF INTER. ROD2 CM 100.0059 200.0067 300.0113

QUTPUT

ROD-SCALE ER. (BOD1) #8 ~0.0660 -0.0660 ~-0.0990
8ES. ROD-SCALE ER. (30D1) mm -0.0107 0.00486 0.00869
ROD-SCALE ER. (ROD2) 41 -0.0590 =0.067Q0 =0.1130

BES. R0D-SCALE ER.(R0D2) &M =-0.0237 0.0036 =0.0071
120.0000 220.0000 320.0000
RES ROD-SCALE ERROR MM
PS=30D2
320.0000 =-0.0036 0.0117 0.0140
220.0000 =0.0183 0.0010 0.0033
120.0000 0.0130 0.0283 0.0306
120.0000 220.0000 320.0000 Bs5=ROD1
BRES R0D-SCALE ERBOR M»
FS=R0D1
320.0000 =0.0306 =0.0033 =-0.0140
220.0000 =0.0283 =0.0010 =0.0117
120.0000 =0.0130 0.0143 0.0036
120.0000 220.0000 320.0000 BSs=ROD2
BES ROD~SCALE ERECR (100 SETUPS) MM
FS
320.0000 =1.7100 0.4200 0.0000
220.0000 =2.1300 0.9000 =-0.8200
120.0000 0.0000 2.1300 1.7130
120.0000 220.0000 320.0000 8BS
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INPOUT

CAL. ODATA dAS (IN-GRAD) FORMAT

NO OF CAL HEAS = )

NOMINAL LENGTH OF POOTPIECE = 20.0 Ca

BOD1 80D2
¥GS CODE 312 312
SERIAL MO 228 229
CAL DATE 19280720 19280720
LABOBATORY NBS ¥BS
STD TZNP  28.7¢C 28.9¢
EXP COEP 1.40%10 (=6) /C 1.40%10 (=6) /C
EXCE3S 0.0267 MM/ 0.0067 MM/3
INDEX COa 0. 1000 na -0.1000 an

AVG 703 L-163 PAIR 2 28.8C 1.80X10(-9)/C 0.0167 Ma/n
NOd4. LENGTH OF INTERVALS Ca 100.0000 200.0000 30V.0000
MEAS. LEN. OF INTER. ROD1 CM 99.9980 200.0040 3C0.0080
MEAS. LEN. OF INTER. B0D2 C3 99.9960 200.0000 300.0020

OUTPOUT

BOD-SCALZ ER. (ROD)) a8 0.0200 =~0.0400 =0.08%0
RES. ROD~SCALE ER. (RODY) nn 0.0367 ~0.00686 =-0.0299
ROD=SCALE ER. (30D2) L1 0.0400 0.0000 =0.92200

BRES. ROD~SCALE ER. (ROD2) an 0.0567 0.0334 0.01301
120.0000 220.0000 320.0000

RES ROD-SCALE ERROR MM

FS=ROD2Z

320.0000 0.0066 =0.03867 =-0.0600

220.0000 0.0033 ~0.0400 ~0.0633

‘20.0000 -0.0200 -OOO‘JJ °°o°'66

., 120.0000 220,0000 320.0000 B8s=ROD1

RES ROD-SCALE ZRROR a2

PS=ROD1

320.0000 0.0866 0.06133 J.0600

220.0000 0.06133 0.0400 0.0367

1£0.0000 0.0200 =0.0033 -0.0068

120.0000 220.0000 320.0000 BS=gQD2

BES ROD-SCALE ZRROR (100 SETUPS) iaM

Ps

320.0000 4.66400 1.3300 0.0000

220.0000 3.3300 C.0000 =1.3300

120.0000 0.0000 =3.3300 =~4.6600

120.0000 220.0000 320.0000 a@as
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INPUT
CAL. DATA dAS (IN-GRAD) FORMAT
3O OF CAL MEAS =« 3
SOMAISAL LEZNGTH OF POOTPIECE = 20.0 Cu

QD1 20D2
¥GS CODE 32 32
SERIAL NO 229 230
CAL DATE 19280720 19301003
LABORATORY NBS ¥BS
STD TEAP 28.9C 20.0C
EX? CoOEr 1.40X10(~6) /C 1.40X10(~6)/C
EXCESS 0.0067 Mu/a  ~0.0643 nN/¥
INDEX COR =0.1000 ua =0.1000 ma
AVG FOR L-751 PAIR 3 24.4C

NOM.

¥MBAS. LEN. OP INTER. RODI CM 99.9960 200.0000
MBEAS. LZN. OF INTER. ROD2 CM 99.9900 199.9%00
ouTPUT
ROD-SCALE ZR. (ROD1) N8 0.0400 0.0000
RES. BROD-SCALE BR. (ROD1) 884 0.0112 -0.0576
BOD-SCALE 2a. (R0D2) a8 0.1000 0.1000
RBS. ROD-SCALE BR.(230D2) M8 0.0712 0.0624
120.0000 220.0000
BES ROD-SCALE ZEQOR M3
PS=30D2
320.0000 <«0.1024 =0.1712 =0.2200
220.0000 =0.0312 =0.1000 =0.1483
120.0000 =0.0600 ~0.1238 =-0.1776
120.0000 220.0000 320.0000 BS=ROD}
8BS ROD-SCALE ERRCR AN
PS=30D1
320.0000 0.1776 Q.1488  0.2200
220.0000 0.1288 0.1000 0.1712
120.0000 0.0600 0.0312 0.1024
120.0000 220.0000 320.0000 B5=8002
BE2S ROD-SCALE ERBOR (100 SETUPS) MM
Fs
320.0000 3.7600 ~1.1200 0.0000
220.0000 4.8800 0.0000 1.1200
120.9000 0.0000 =4.8800 =13.7600
120.0000 220.0000 320.0000 B8s
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1.40£10(~6) /C -0.0283 Ma/n
LEZNGTH OF INTERVALS C¥ 100.0000 200.0000

300.9000
300.0020
299.9800

-00 0 200
-0.1064
0.2000
0.1136
320.0000
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IN2UT
CAL. DATA HAS (0-GR2AD) FORMAT
NO OF CAL MEAS = 3]

SOMINAL LENGTH OF FOOTPIECE = 0.0 CA
001 BGD2

4GS CODE ER P k) P

SERIAL NO 243 244

CAL DATE 19270610 19270610

LABORATOEY W8S ¥BS

STD TENP 21.6C 21.7C

EXP COEF 2.50X10(-0) /C 2.50X10(=-6)/C

EICEsSsS 0.2000 su/4 0.1500 an/n

INDEX COR =0.2000 un =0.1500 axn

AVG POR L-13 pPAIR 1 21.6C 2.50X10(=6) /C 0.1750 34/

NO4. LENGTH OF ILNTERVALS CH¥ 100.0000 200.0000 300.0000
MEAS. LEN. OF INTER. ROD1 CN 100.0000 200.0200 300.0400
BEAS. LEN. OF INTER. ROD2 CM 100.0000 200.0200 300.0300
QUTROT
ROD ER.(R0D1) an 0.0000 =0.2000 =0.4000
ROD-SCALE ER. (RCDY) B8 -0.2000 =~0.4000 =~-0.8000
RES. 80D~SCALE ER. (20D1) an =0.0250 =-0.0500 =0.07%0
BOD ER. (ROD2) L1} 0.0000 =0.2000 =-0.3000
ROD=SCALE BER. (ROD2) a8 <0.1500 =0.3500 =0.4500
RES. ROD-SCALE Ed. (RODZ) Mn 0.0250 0.0000 0.0750
100.0000 200.0000 300.0000
BES ROD~SCALE ZRRORBR n#
FS=ROD2
300.0000 =0.1000 =0.1250 =0.1500
200.0000 =0.0250 ~0.0500 =0.0750
100.0000 =0.0500 =0.0750 =0.1000
100.0000 200.0000 300.0000 B8s=20D)
RE5S BOD~SCALE ERROR MM
PS=ROD1
300.0000 0.1000 0.0750 0. 1500
200.0000 0.0750 0.0500 0.1250
100.0000 0.0500 0.0250 0.1000
100.0000 200.0000 300.0000 BS=a0D2
8ES ROD~-SCALZ ERRCR (100 SETUPS) MM
Fs
300.0000 =0.0000 =~-<.5000 0.0000
200.0000 2.5000 0.0000 2.5000
100.0000 V.0000 =~2.5000 0.0000
100.0000 200.0000 300.0000 &8s
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IypuT

CAL. DATA HAS (0~GdAD) FQEMAT

80 OF CAL MEAS = &

NOMINAL LENGTH OF FOOT2IECE = 0.0 Ca

ROD1 B0D2
¥GS CODE 32 32
SERIAL MO 243 256
CAL DATE 19450504 19450614
LABORATORY uBS NBS
STD TEaP 28.5C 28.5C
ELP COEF 2.50x10(-6) /C 2.50x10(~6)/C
EXCESS -0.0373 ma/n -0.0373 aa/n
INDEX CoR 0.0115 an 0.0115 an

AVG POR L-14696 PAIR 2 28.5C 2.50x10(-6)/C ~0.0373 xa/n

¥OM. LENGTH OF INTERVALS CY 20.0000 120.0000 220.9000 320.0000
3EAS. LEN. OF INTER. RODI Cx 20.0000 120.0000 219.9900 319.9900
MEAS. LEN. OF INTER. RODZ CM 20.0000 120.0000 219.9900 319.9900

oUTPOT

BOD ER. (BOD1) MM 0.0000 0.0000 0.1000 0.1000
BOD-SCALE ZR. (RODI) R} 0.0115 0.0115 0.1115 0.1115
RES. ROD~SCALE ER. (R0D1) Mn 0.0040 =0.0333 0.0294 =0.0079
80D ER. (ROD2) L L 0.0000 0.0000 0.1000 0.1000
BOD-SCALE ER. (ROD2) an 0.0115 0.0115 0.1115 0.1115

BE2S. ROD-SCALE EBR. (ROD2) A2 0.0040 =-0.0333 0.0294 =0.0079
20.0000 120.0000 220.0000 320.0000
2ES R0D~SCALE EZROR AM
F5=ROD2
320.0000 0.0119 =-0.0254 0.0373 0.0000
220.0000 =0.0254 =-0.0627 0.0000 =0.0373
120.0000 0.0373 0.0000 0.0627 0.0254
20.0000 0.0000 =-0.0373 0.0254 =0.0119
20.0000 120.0000 220.0000 320.0000 Bs=a001
RES ROD-SCALE EZROR MA
’S=R0OD1
220.0000 =0.0254 =-0.0627 0.0000 =0.0373
120.0000 0.0373 0.0000 0.0627 0.0254
20.0000 0.0000 =0.0373 0.0254 =-0.0119
20,0000 120.0000 220.0000 320.0000 Bs3=8OD2
RES ROD-SCALE ERROR (100 SETOPS) Ma
FS
320.0000 1.1900 ~2.5400 3.7300 0.0000
220.0000 =2.5400 =6.2700 0.0000 =3.7300
120.0000 3.7300 0.0000 6.2700 2.5400
20.0000 0.0000 =3.7300 2.5400 =1.1900
20,0000 120.0000 220.0000 320.0000 68s
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IypuT

CAL. DATA HAS (IN-GRAD) PCRAAT
NO OF CAL H4EAS = 3
NOMINAL LENGTH OF FOOTPIECE = 20.0 Cn

NGS CODE
SELIAL NO
CAL DATE
LABOBRATORY
STD TEMP
EXP COZ2F
ELCESS
INDEX COR
AVG FOR L~

BOD1 ROD2
32 32

247 252
193008627 19300627
NBS NBS
28.0C 31.0C

=0.0071 nMa/n -0.0214 an/n

0.0000 nunm 0.0000 ua

PAGE 12

163 PAIR 1 29.5C 2.50X10(-6) /C -0.0142 ua/1
NOM. LENGTH OF INTERVALS Ca 100.0000 200.0000 300.0000
OF INTER. R0D1 Cx 99.9900 200.0000 300.0000
OF INTEE. BOD2 CM 99.9900 199.9900 300.0000

MEAS. LZJ.

MEAS. LEN.

ouTPOT

ROD-SCALE ER. (80D1) MM 0.1000
BES. ROD-SCALE Ed. (BROD1) ma 0.0858
ROD=SCALE ER. (RCD2) L] 0.1000

RES. RBROD-SCALE ER. (3002) u» 0.0858

120.0000

BES ROD-SCALE ERAOE MM

PS=ROD2

320.0000
220.0000
120.0000

0.12¢84 0.0142 0.0900
0.0142 =0.1000 =0.1142
0.0000 =0.1142 =-0.1284
120.0000 220.0000 320.0000

RES ROD~SCALZ EBROR MAM

F5=20D1

320.0000
220.0000
120.0000

0.1284 0.1142 0.0000
0.1142 0.1000 =0.0142
120.0000 220.0000 320.0000

RES ROD-SCALE ERBROR (100 SETUPS) M

FS

320.0000
220.0000
120.0000

12.8400 6.4200 0.0000
0.0000 =-6.4200 -12.3400
120.0000 220.0000 320.0000

Paye 12

0.0000
-0.0284
0.1000
J.0716
220.0000

85=3001

B5=R0D2

BS

0.0000
=-0. 0“26
0.0000
320.0000



INPUT

CAL. DATA HAS (IN-GRAD) FORMAT

NO OF CAL MEAS = 1]

NOMINAL LENGTE OF FOOTPIECE = 20.0 CH

2001 EOD2
NGS CODE 32 312
SERIAL NO 248 254
CAL DATE 19310117 19450115
LABO2ATORY NBS NBS
STD TENP 24.0C 23.9C
EXP COEP 2.50x10(-6) /C 2.50X10(-8)/C
EXCESS -0.0429 nu/n ~0.0293 ay/n
INDEX COR 0.0000 an ~0.0266 MM

PAGZ 13

AVG FOR L-17026 PAIR S 23.5C 2.50X10(~6)/C -0.vd61 MM/M
NOM. LENGTH OF INTERVALS CA 100.0000 200.0000 300.0000
HEAS. LEN. OF LNTER. ROD1 CM 99.9900 199.9900 299.99%00
MEAS. LEN. OF INTER. R0D2 C¥ 99.9900 199.9900 299.99%00

QuUTPUT

BOD-SCALE EB. (RCDY) b L} 0.1000 0.1000
RES. ROD-SCALE ER. (ROD1) an 0.0639 0.0278
B0D~-SCALE ER. (30D2) 18 0.1000 0. 1000

RES. ROD-SCALE ER. (30D2) un 0.0639 0.0278
120.0000 220.0000
BES ROD-SCALE ERROR nM
FS=20D2
320.0000 0.0722 0.03861 0.0000
220.0000 0.0361 0.0000 =0.0301
120.0000 0.0000 =-0.03617 =-0.0722
120.0000 220.0000 320.0000 B@s=goD?
RES BOD-~SCALE E3ROR M2
FS=ROD1
320.0000 0.0722 0.0361 0.9000
220.0000 0.0361 0.0000 =0.0381
120.0000 0.0000 =~-0.0361 =-0.0722
120.0000 220.0000 320.0000 BSs=gQD2
RES ROD~SCALZ ERROR (100 SETUPS) MM
PS
320.0000 7.2200 3.6100 0.0000
220.0000 3.6100 0.0000 =-3.6100
120.9000 0.0000 ~3.6100 ~7.2200
120.0000 220.9000 320.0000 w®s

NOTE: THIS PAIR HAD ALXED FORMAT.
ROD 254 WAS CONVERTED TO IN-GRAD
FORMAT.
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0. 1000
0.1000
-0.0083
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Iypur

CAL. DATA HAS (IN-GRAD) PCRMAT

NO OF CAL MEAS = 3

NOMINAL LZNGTH OF FOOTPIECE = 20.0 C¥

ROD1
NG5S CODE 312
SERIAL NO 448
CAL DATE 19310117
LABORATORY NBS
STD TENP 24.0C
EXP COEF 2.50x10(~6) /C
EXCESS =0.0429 na/n
INDEX COR 0.0000 ux
AVG POR L-293 PAIR 1
L [V].

ROD2
312

261
19301231
NBS
23.0C

2.50X10(~0) /C
-0.0643 mMa/8

0.0000 an
23.5C 2.50X10(-6)/C -0.0536 um/n
LENGTH OF INTERVALS CN 100.0000 200.0000 300.0000

3BAS. LEN. OF INTESR.
MEAS. LEN. OF INTER. ROD2 CH
QuUTPUT
ROD-SCALE ER. (RODY) an 0.1000
RES. BOD~SCALE ER. (ROD1) mm 0.0464
ROD-SCALE E2. (30D2) MM 0.1000
BES. ROD-SCALE ER. (ROD2) M 0.0404
120.0000
BES ROD~-SCALE ERBOR sM
FS=ROD2
320.0000 0.0072 =-0.0464 =0.1000
120.0000 0.0000 =-0.0536 =0.1072

120.0000 220.0000 320.0000

RES ROD-SCALE ERBCE an
FS=ROD1
320.0000 0.1072 0.0536
220.0000 0.0536 0.0000
129.0000 0.0000 =~0.0536

0.1000
0.0464
-0.0072

120.0000 220.0000 320.0000
RES ROD-SCALE ERRCR (100 suTups) s

FS

320.0000 5.7200 0.3600
220.0000 5.3600 0.0000
120.0000 0.0000 =~5.3600

0.0000
=0. 3600
-5.7200

120.0000 220.0000 320.0000
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0.1000
-0.0072
0.1000
-0.0072
220.0000

BS=30D1

B5=80D2

PAGE

RODT Cx 99.9900 199.99G0 299.99%00
99.9900 199.9900 299.9800

0. 1000
-0.0608
0.2000
0.0392
320.0000
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Ly2utT

CAL. DATA HAS (IN-G3AD) FORHAT

NO OF CAL HEAS = 3

NOMINAL LENGTH OF FOOTPIECE = 20.0 CH

20D 1 acn2
¥G3 CODE 312 32
SEZIAL NO 249 250
CAL DATE 19280720 19280720
LABOBATCRY NBS NBS
STD TENP  28.4C 28.1C
EXP COEF 2.50X10 (=6) /C 2.50X10(=6) /C
EXCESS 0.0133 ma/m  =0.0033 s/
INDEX CO23 =0.1000 am -0.1000 an

AVG FOR L-293 PAIR 2 28.2C 2.50x10(-6) /C
NOM. LENGTH OF INTERVALS C¥ 100.0000 200.0000
MEAS. LEN. OF INTER. ROD1 CM 100.0030 200.0030

MEAS. LEN. OF INTER. ROD2 CM 100.0000 200.0000
QUTPOT

RES. ROD-3CALE ER. (ROD1) M8 -0.0250 =-0.0200

200-SCALE ER. (30D2) an 0.0000 0.0000

RES. ROD-SCALE ER. (R0D2) mn 0.0050 0.0100
120.0000 220.0000
RES ROD-SCALE ERROR 4M
FS=ROD2
320.0000 =0.0500 ~-0.0450 =0.0500
120.0000 =0.0300 =0.0250 =0.0300
120.0000 220.0000 320.0000 @8s=aoDn1
RES ROD-SCALE ERROR MM
FS=ROD1
320.0000 0.0300 0.0350 0.0500
220.0000 0.0250 0.0300 0.0450
120.0000 0.0300 0.0350 0.0500
120.0000 220.0000 320.0000 Bs=gaoD2
BES ROD-SCALZ ERROR (100 SETUPS) aAM
FS
320.0000 =1.0000 =0.5000 0.0000
220.0000 =0.5000 0.0000 0.5000
120.0000 0.0000 0.5000 1.0000
120.0000 220.0000 320.0000 bBs

Paye 15

V.0050 ax/n
300.0000
300.0040
299.9990

=0 0150
0.0100
0.0250

320.0000



PAuE 1lo

IN2UT

CAL. DATA dAS (O-GRAD) PO@MaAT

NO OF CAL M¥BAS = 4

SOMINAL LENGTH OF FOOTPIECE = 0.0 Cu

2001 80D2
NGS CODE 32 32
SERIAL NO 251 3
CAL DATE 19530130 19530130
LABORATORY NBS NBS
STD TENP 25.0C 25.0C
EXP COEF 2.50x10(-6) /C 1.00x10(-6)/C
EXCESS 0.0000 na/n 0.0000 ma/n
INDEX COR 0.0000 ax 0.0000 an

AVG FCR L-17026 PAIR® 4 25.0C 1.75210(=6)/C V.0000 xa/n

NOM. LENGTH OF INTERVALS CM 20.0000 120.0000 220.9000 320.0000
MEAS. LEN. OF INTER. ROD1 CM 20.0000 120.0000 220.0000 320.0000
MEAS. LEN. OF INTER. B0D2 C¥ 20.0000 120.0000 220.9000 320.0000

ouTPOT

ROD BR. (RODY) i 0.0000 0.0000 0.0000 0.0000
ROD~SCALE E3. (30D1) M4 0.0000 0.0000 0.0600 0.0000
RES. ROD-SCALE ER. (30D1) an 0.0000 0.0000 0.0000 0.0000
BOD ER. (ROD2) an 0.0000 0.0020 0.0000 0.0000
BOD-3CALE ER. (ROD2) L L) 0.0000 0.0000 0.0000 0.0000

RES. ROD~SCALE E&. (ROD2) a4 0.0000 0.0000 0.090u 0.0000
20.0000 120.0000 220.9000 320.0000
RES ROD-SCALE ERBCR nM
FS=R0D2
320.0000 v.0000 0.0000 0.0000 0.0000
220.0000 0.0000 0.0000 0.0000 0.0000
120.0000 0.0000 0.0000 0.0000 0.0000
20.0000 0.0000 0.0000 0.0000 0.0000
20.0000 120.0000 220.0000 320.0000 BsS=8001
RES ROD-SCALE ERROR un
FS=R0D1
320.0000 0.0000 0.0000 0.0000 0.0000
220.0000 0.0000 0.0009 0.0000 0.0000
120.0000 0.0000 0.0000 0.0000 0.0C00
20.0000 0.0000 0.0000 0.0000 0.0000
20.0000 120.0000 220.0000 320.0000 B8s=R0D2
RES ROD-SCALE ERROR (100 SETUPS) MM
FS
320.0000 0.0000 0.0000 0.0000 0.0000
220.0000 0.0000 0.0000 0.0000 0.0000
120.0000 0.0000 0.0000 0.0000 0.0000
2V.0000 0.0000 0.0000 0.0000 0.0000
20.0000 120.0000 220.0000 320.0000 195

Page 16



IypoT

CAL. DATA HAS (IN~-GRAD) FORMAT

NO OF CaL MEAS = 3]

NOMINAL LENGTH OF FOOTPIECE = 20.0 cC»

0.0000
0.0784
-0.1000
-0.0216

PAGE 17

31.0C 2.50X10(=6)/C 0.0392 Na/M

ROD1 C8 100.0000 200.0000 300.0100
100.0000 200.0100 300.v200

-0.1000

0.017%e
-J.2000
-0.0824

120.0000 220.0000 320.0000

B5=R0D1

B5=R0ODZ

aop1 BOD2
NGS CODE 312 312
SERIAL NO 254 203
CAL DATE 19300627 19300627
LABORATORY uBS NBS
STD TEMP 3J1.0cC 31.0C
EXP COEF 2.50X10(=6) /C 2.50X10(-6)/C
BXCESS 0.0214 u8/8  0.0571 #u/a
INDEX COR 0.1000 nn 0.1000 an
AVG POR L-751 PAIR 2
¥YON. LENGTH OF INTERVALS CM 100.0000 200.0000 300.0000
MEAS. LEN. OF INTER.
MEAS. LEN. OF INTER. ROD2 C¥
0UTPUT
ROD~-SCALE ER. (ROD1) .} 0.0000
RES. ROD-SCALE ER. (230D1) ans 0.0392
ROD~-SCALE ER. (ROD2) an 0.0000
BES. ROD-SCALE ER. (BOD2) nnm 0.0392
RES ROD~-SCALE ERR3CR MM
PS=R0D2
320.0000 0.1216 0.1608 0.1000
220.0000 0.0608 J. 1000 0.0392
129.0000 0.0000 0.0392 -0.0218
120.0000 220.0000 320.0000
RES ROD-3SCALEZ ERROR an
FS=ROD1
320.0000 0.0216 =0.0392 -0.1000
220.0000 =0.0392 =-0.1000 =-0.1608
120.0000 0.0000 =0.0608 =0.12156
120.0000 220.0000 320.0000
RES ROD~SCALE ZEBRO& (100 SETUPS) AN
FS
320.0000 7.1600 6.0800 0.0000
220.0000 1.0800 0.0000 =-6.0800
120.0000 220.0000 320.0000

Page 17
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PAovr Io

IspoT

CAL. DATA dAS (IN-GRAD) FORMAT

NO OF CAL NEAS = 3]

NOMINAL LENGTH OF FOOTPIECE = 20.0 C»

ROD1 ROD2
4GS CODE 32 312
SERIAL ¥O 264 287
CAL DATE 19301002 19330817
LABORATORY MBS NGS
STD TEaP 20.0C 27.0C
EXP COEF 2.50x10(~6) /C 1.00x10(-6)/C
EXCESsS 0.0000 mMu/n 0.0000 an/n
INDEX CCR 0.0000 an 0.0000 un

AVG POR L-751 PAIR 1 23.5C 1.75x10(=6)/C 0.0000 wua/n
¥ON. LENGTH OF INTERVALS CM 100.0000 200.0000 300.0000
MEAS. LEN. OPF INTER. 3001 CM 100.0000 200.0000 300.0000
MEAS. LEN. OF INTER. ROD2 CM 100.0000 200.0000 30C.0000

QUTPUT

ROD~-SCALE ER. (80DY1) as 0.0000 0.0000 0.0000
BES. BOD-SCALE ER. (20D1) mn 0.0000 0.0000 0.0000
ROD~SCALE ER. (ROD2) LT 0.0000 0.0000 0.0000

EES. 80D~SCALE ZR. (R0D2) na 0.0000 0.0000 0.0000
120.0000 220.0000 320.0000
RES ROL~SCALE ERROR An
PS=ROD2
320.0000 0.0000 0.0000 0.0000
220.0000 0.0000 0.0000 0.0000
120.0000 0.0000 0.0000 0.0000
120.0000 220.0000 320.0000 @8S=ROD1
RES ROD-SCALE ERaoR un
FS=ROD1
320.0000 0.0000 0.0000 0.0000
220.0000 0.00400 0.0000 0.0000
120.0000 0.0000 0.0000 0.0000
120.0000 220.0000 320.0000 @8s=ROD2
RES ROD-SCALE ERROR (100 SETOPS) Am
FS
320.0000 0.0000 0.0000 0.0000
220.0000 0.0000 0.0000 0.0000
120.0000 0.0000 0.0000 0.0000
120.0000 220.0000 320.0000 &8s

Page 18



PAGE 19

INpPOT

CAL. DATA HAS (IN=GRAD) FORMAT

NO OF CAL M¥BAS = )

NOSINAL LENG14 OF FOOTPIECE = 20.0 Cn

RCD1 ROD2
NGS CODE 32 32
SERIAL ¥O 267 274
CAL DATE 19341003 19321101
LABORATORY uBS NBS
STD TENP 20.0¢C 23.0C
EXP COEF 2.50X10(~6) /C 2.50k10(~6)/C
ZXCESS ~0.0670 an/n =0.0452 na/n
INDEX COR 0.0000 nn 0.0000 un

AVG FOR L-9402 PAIR 2 21.5C 2.50Xx10(=6) /C =0.0501 An/n
BOM. LENGTH OF INTERVALS CA 100.0000 200.0000 280.0000
HEAS. LEN. OF INTER. BOD1 C8 99.9900 199.9900 279.9800
MEAS. LZN. OF INTER. ROD2 CN 99.9900 199.9900 279.9%00

ouTPOT

ROD-SCALE ER. (RODY) MR 0.1000 0.1000 0.2000
RES. BROD~SCALE ER.(BODV) mm 0.0839 =~0.0122 0.0429
POD-SCALE ZR. (ROD2) a8 0.1000 0.1000 0.1300

BES. BROD~SCALE ER. (ROD2) MM 0.0439 =0.0122 =0.05M
120.0000 220.0000 3040.0000
RES ROD-SCALE ERROR MM
F5=8002
300.0000 0.1010 0.0449 0.1000
420.0000 0.0561 0.0000 0.0551
120.0000 0.0000 =0.0561 =0.0010
120.0000 220.0000 300.0000 @s=grOD!
RES ROD-SCALE ER40R n¥
F5=R0D1
300.0000 0.0010 =0.0551 =0.1000
220.0000 0.0561 0.0000 =0.0649
120.0060 0.0000 =-0.0561 =0.1010
120.0000 220.0000 300.0000 B5=ROD2
RES ROD-SCALE ERHOR (100 seTUPS) an
Fs
300.0000 5.0980 =~0.5120 0.0000
220.0000 5.6100 0.0000 0.5120
120.0000 0.0000 =5.6100 ~5.0980
120.0000 220.0000 300.000u0 Bs

Page 19
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iNpuT

CAL. DATA HAS (IN-GRAD) FOQmar

NO OF CAL MEAS = )

NONIJAL LENGTH OF FOOTPIECE = 20.0 Ca

2001
NG5 CODE i
SERIAL MO - 270
CAL DATE 1932100
LASORATORY NGBS
STD TEAR 23.0¢C
EXP COERY 2.50x10(~8) /C
BXCESS «0.0670 an/n
INDEX COR 0.0000 aa

MEAS. LEN. OF INTER. @001 C

MEAS. LES. OF INTER. ROD2 Cn

ouT20T

ROD~SCALE ER. (RCDY) LL}
RES. ROD~SCALE ER. (RODY) An
ROD~-SCALE Eid. (3022) an

R2S. ROD~-SCALE ER. (R0D2) Mn

AES 30D~SCALE ERROR nn
FS=R0D2
300.0000 0.0346 ~0.0u02
220.0000 =0.0252 ~0.1000
120.0000 0.0000 ~0.074s8
120.0000 220.0000
RES ROD-SCALE ERAck mn
FS=ROD
3J00.0000 0.0346  0.0598
220.0000  0.0748 0.1000
120.0000 0.0000 0.0252
120.0000 220.0000

B0D2
i

275
1932110
NBS
23.0C

2.50x10(~8) /C
=0.0826 A4/
. 040000 8
AVG POR L-11184 PAIR 2 23.0C 2.50X10(=6)/C =0.0748 nasn
NON. LENGTH OF INTERVALS CM 100.0000 200.0000 280.0000
N 99.9900 199.9900 279.9800

0.1000
0.0252
0.1000
0.0452
120.0000

0.0000
-0-05’.
“0.0346

300.0000

0.0000
0.0602
’000"‘
1J00.0000

RES ROD~SCALE ERROR (100 szrups) an

Fs

300.9000 J. 4600 0.9840
220.0000 2.4800 0.0000
'10.0000 0-0000 ~4.4800

0.0000
'0.0.00
'J.CO“O

0. 1000
~0.0496
0. 42000
0.0504
220.0000

B3=a001

Bi= @002

120.0000 220.0000 300.0000 s

Paye 20

FAwe &v

99.9900 199.9800 279.98300

0. 2000
=-0.0094
0.2000
-°o°°’“
300.0000



Lspoz

CAL. DATA UAS (IN~GRAD) PORMAT

NO OF CAL NEAS » )

BOMINAL LENGTH OF FOUTPIECE = 20.0 CH

RODY
NGS CoDR 2
SERIAL WO i
CAL Dat: 193307112
LABORATORY MBS

STD TEWR 43.0¢
EXp COEF 1.00X10(=s) /C
EXCESS “0.0071 an/

INOEX COR  ~0.1000 An
AVG FOR L-12276 PALR VYV 2.

NOA. LENGTH OF INTERVALS CA 100.0000

4002
412

04
193307102
NS
23.0¢

PAie 4

1.00810 (=8) /€
0.0000 sa/n

=0.1000 A

0C 1.00410(=6) /C =0.0015 nu/n

00,0000 3J00.V000

BEAS. LEN. OF INTER. RODY CH  99.9900 200.0000 1)00.0000
BEAS. LEN, OF INTER. RODZ CN 100.0000 400.00600 Y00.000v

ouTeuT

ROD~SCALE Za. (PODY) LL}
BES. GOL~SCALE ER. (M0D1Y) mn
ROD=SCALE Ba. (RODD) an

RES. BOD~SCALE EAR. (20D2) an

RES RUD=SCALE ERROR An
Fi=aop2
320.0000 0.1070 0.201%
220,0000 0.103% 0.0000
120.0000 0.1000 ~0.002%
120.0000 240.0000
RES ROD=SCALE EREOR NN
Fi=non
320.0000 0.0070 0,002
220.0000 0.003% 0.0000
120.,0000 «0.1000 =~0.103%
120.0000 220.0000
l:: BOD=SCALE ERBOR (100 sk
320.0000 5.7000 0.35%00
220.0000 9.3500  0.0000
120.0000 0.0000 «%.10%00

0.1000
0.09%5
0.0000
=0.0035%
120.0000

0.0000
'000°J’
-0.0070

120.0000

0.0000
=0.00)%
“0.1070

14u. 0000
TuPS) Wa

0.0000
=0.3%00
"o 7000

0.0000 0.0000
“0.0070 =~0.010%
0.0000 0.0000
=0.0070 =0.010%
440.0000 320.0000

Bi=R0DY

BS=RODZ

120.0000 42040000 120.0000 s

Paye 0



FAue <«

Ispor

CAL. DATA HAS (IN-GRAD) FoBnaA?

NO OF cal HEBAS » )

SOMINAL LENGTH OF FOOTPIRCE = 20.0 C»

oo o002
NGS Code LA M g
SERIAL MO i e
CAL DATE 19330712 19330712
LABORATORY w3 NBS
3T0 TEAR 23.0¢ 2J.0¢
BXP Comz 1.00600(~8) /C  1.00K10(~8) /C
KiCRSS =0.0629 an/n ~0.0629 na/n
LNDEX COR 0.0000 an 0.0000 an

AVG POR L=9052/8 PALR 2 23.0C 1.00K10(=6) /€ =0.0629 ma/n
NOA. LENGTU OF INIZAVALS CN 100.0000 <00.0000 J00.0U00
BEAS. LEN. OF INTER. RO0) CH  99.9900 199.9900 299.99%00
BEAS. LEN. OF INTER. RODZ CB 99,9900 199.9900 299.99%00

oureur

ROO~-SCALE EX. (RODY) A8 0.1000 0.0000 0.1000
RES. GO00-SCALL BA. (RODY) kN 0,057 0.0M82 ~0.0497
ROD=3CALE ER. (RODJ) A8 0.1000 0.7000 0.1000

BES. ROD=SCALE ER. (ROD2) mm  0.0571  0.0%2 ~0.04%7
12049000 220.0000 420.0000
RES ROD~SCALE ERAOR aAn

Fi=ROD2
320.0000 V.0858 0.0829 0.0000
420.0000 0.0829 0.0000 ~0.0u29
‘3‘.'0‘0 0.0000 '0.003' -0.0.50
120.0000 220.0000 320.0000 wpaé=mon
RES ROD-SCALE ERROR An
Fi=Robpt
320.0000 0,085 0.3409 V. 0000
220,0000 0.0829 0.0900 ~0.0429
140.0000 0.0000 ~0.0029 «0.00%
120.0000 220.0000 320.0000 ps=pon2
l:: ROD~SCALE ERAGR (100 sErUPSs) A
440,0000 8.5000 4.2%0 0.0000
420.0000 4.2%0 0.0000 =~4.29%0
140.0000 0.0000 =4,2900 ~0.%00
120.0000 220.0000 320.0000 s

Page 22



PAGE 43

INPUT

CAL. DATA HAS (IN-GRAD) FORMAT

NO OF CAL 4EAS = 3

JOMIJAL LENGTH OF FOOTPIECE = 20.0 CH

BOD1 80D2
¥GS CODE 312 312
SERIAL WO 323 376
CAL DATE 19520826 19450115
LABOBATORY NBS NBS
STD TENMP 25.0C 25.0C
EXP COEF 1.00x10(-6) /C 1.00X10(-8)/C
EAXCESS -0.0214 nu/n -0.0195 Aan/n
INDEX COR 0.0000 um -0.0178 uMa

AVG FOR L-17026 PAIR 2 25.0C 1.00x10(-®)/C -0.0204 sa/n
NOM. LENGTH OPF INTERVALS CN 100.0000 200.0000 300.0000
SEAS. LEN. OF INTER. ROD1 CM 100.0000 200.0000 299.9900
MEAS. LEN. OF INTEE. BOD2 CM 99.9900 200.0000 299.9900

oUTPUT

BOD—-SCALE ER. (ROD1) 1. ] 0.0000 0.0000 0. 1000
RES. ROD-SCALE ER. (R0D1; 48 -0.0204 -0.0408 0.0388
ROD-SCALE ER. (230D2) Mun 0.1000 0.0000 0.1000

120.0000 220.0000 320.0000
RES ROD-SCALE ERROR MM
F3=ROD2
320.0000 -0.0592 =-0.0796 0.0000
220.0000 0.0204 0.0000 0.07986
120.0000 =-G.1000 =-0.1204 =-0.0408
120.0000 220.0000 320.0000 BS=ROD1
BEES ROD-SCALE ERRBCR MM
PS=ROD1
320.0000 0.0408 -0.079e 0.0000
220.0000 0.1204 0.0000 0.079%e6
120.0000 0.1000 -0.0204 0.0592
120.0000 220.0000 320.0000 BS=ROD2
8ES ROD~-SCALE ZRROR (100 SETUPS) MM
FS
320.0000 =-0.9200 =-7.9800 0.0000
220.0000 7.0400 0.00C0 7.9600
120.0000 0.0000 =-7.0400 0.9200
120.0000 220.0000 320.0000 &BS

NOTE: THIS PAIR HAD MIXED FORMAT. ROD 1376
WAS CONVERTED TO IN-GEAD FORMAT.
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INPUT

CAL. DATA HAS (IN-GRAD) FCaMAT

NC OF CAL 4ZA5 = 3

SOMINAL LENGTH OF POOTPIECE = 20.v CHM

2001 3Gd2
NGS CODE 312 312
SEAIAL NO 336 346
CAL DaTE 19510521 19510521
LABORATORY N3S NBS
STD TE4P 25.0¢C 25.0¢
EXP COEF 100210 (=6) /C 1.00X10(=6) /C
EXCESS 0.0214 38/ 0.0429 MM/N
INDEX COR 0.0000 MM 0.0000 34

AVG POR L-14696 PAIR 1 25.0C 1.00x10(-8)/C

YAoL <4

0.0321 my/n

NOM. LENGTH OF INTERVALS CHM 100.0000 200.0000 300.00v00
82AS. LEN. OF INTER. ROD1 CM 100.0100 200.0100 300.0000
MEAS. LEN. OF INTER. BOD2 CM 100.01700 200.0100 300.0100

OUTPUT

HOO=-SCALE ER. (ROD1I) 44 -0.1000 =-0.1000
RES. ROD~SCALE ER. (BOD1) MM -0.0679 -0.0358
ROD-SCALE ZR. (30D2) 8 -0.1000 =0.1000

RES. ROD-SCALE ER. (ROD2) 3% -0.0679 -0.0358
120.0000 220.0000
RES ROD-SCALE EZROR MM
FS=ROD2
320.0000 =-0.0642 =-0.0321 0.1000
220.0000 =0.0321 0.000v 0.1321
120.0000 0.0000 0.0321 0.1542
120.0000 220.0000 320.0000 3s=3001
RES ROD-SCALE ERRBROR MM
FS=ROD1
320.0000 =-0.1642 =-0.1321 -0.1000
220.0000 =-0.0321 0.0000 0.0321
120.0000 ¢.0000 0.0321 0.0642
120.0000 220.0000 320.0000 Bs=ROD2
RES ROD-SCALE ERRBROR (100 SETUPS) M4
PS
320.0000 -11.4200 -8.2100 0.0000
220.0000 =-3.2100 C.0000 8.2100
120.0000 0.0000 3.2100 11.8200
120.0000 220.0000 320.0000 BS

Page 24

0.0000
0.0963
-0. 1900
-0.00137
320.0000



INPUT
CAL. DATA HAS (IN-GBAD) FOR
40 OF CAL MEAS = 3

NAT

NOMINAL LENGTH OF FOOTPIECE = 20.0 CM

BOD1
NG5S CODE 312
SERIAL ¥O 344
CAL DATE 1933081
LABOBATORY NBS

STD TEMNP 24.0C
EXP COEF 1.00x10 (-6) /C
EXCESS -0.0429 nn/n

INDEX COR 0.0000 unm
AVG FOR L-2396 PAIR 1 25.

MEAS. LEN. OF INTER. ROD1 C
MEAS. LEN. OF INTER. ROD2 C

OUTPUT

ROD-SCALE EER. (ROD1) M
RES. BROD-SCALE ER. (ROD1) MM
ROD—-SCALZ ER. (ROD2) M

BRES. BOD-SCALE ER. (ROD2) MM

BES RCD-SCALE ERRCR M
FS=ROD2
320.0000 0.0858 0.0429
220.0000 0.0429 0.0000
120.0000 0.0000 -0.0429
120.0000 220.0000
RES &0D-SCALE ERROR 43
FS=ROD1
320.0000 0.0858 0.0429
220.0000 0.0429 0.0000
120.0000 0.0000 -0.0429
120.0000 220.0000
RES ROD-SCALZ ERROBR (100 se
FS
320.0000 8.5800 4.2900
220,0000 4.2900 0.0000
120.0000 0.0000 =-4.2900
120.0000 220.0000

20D2
32
345

19330309

NBS
27.0C

1.00Xx10 (~-6) /C
-0.0429 nu/n
0.0000 ax

PAGE 45

5C 1.00Xx10(-6) /C -0.0429 Nu/n
NOM. LENGTH OF INTERVALS CNM 100.0000 200.0000 3G0.0000
4 99.9900 199.9900 299.9900
M 99.9900 199.9900 299.9900

0.1000 0.1000
0.0571 0.0142
0.1000 0.1000
0.0571 0.0142
120.0000 220.0000

0.0000

-0 °°29

-0.0858
320.0000 B3s=ROD1

0.0000
-0.0429
-0.0858
320.0000 BS=R0D2
TOPS) MA

0.0000
-4.2900
-8.5800

320.0000 &BS

Page 25

0.1000
0. 1000
-0.0287
320.0009



INPOT

CAL. "DATA HAS (IN-GRAD) FORNAT

NO OF CAL MEAS = 3

NOAINAL LENGTH OF FOOTPIECE = 20.0 C»

ROD1
NGS CODE 312
SERIAL NO 3é8
CAL DATIE 19330809
LABORATORY NBS
STD TENP 27.0C
EXP COE? 1.00Xx10(-6) /C

EXCESS -0.0214 an/a
INDEX CCR 0.0000 uu
AVG FOR L-17026 PAIR 3 25.

OUTPOT

ROD-SCALE ER. (BOD1) MM
RES. R0D-SCALE E3. (ROD1) M»
ROD-SCALE E2. (ROD2) ny

RES. BOD-SCALE Ba3. (R0D2) A

BES BROD-SCALE ERROR MM
PS=R0D2
320.0000 =-0.0512 =-0.075e
220.0000 0.0244 0.0000
120.0000 0.0000 ~-0.0244
120.0000 229.0400
RES ROD-SCALZE ERRBOR AnM
FS=ROD1
320.0000 =-0.0512 =0.0756
220.0000 0.0244 0.93G00
120.0000 0.0000 =-0.0244
120.0000 220.0000
RES ROD-SCALE ERBOR (100 sE
Fs
320.0000 -5.1200 -7.5600
220.0000 2.4400 0.0000
120.0000 0.0000 =2.4400
120.0000 220.0000

ROD2
312

387
19450115
NBS
23.0C

1.00Z210(~-6) /C
-0.0275 nn/n

0.0204 n4

PAGe 4o

0C 1.00X10(=6)/C =-0.0244 NMN/2
NOM. LENGTH OF INTERVALS CM 100.0000 200.0000 300.0000
MEAS. LEN. OF INTER. ROD1 CM 100.0000 200.0000 299.9900
MEAS. LEN. OF INTEE. BROD2 C¥ 100.0000 200.0000 299.9900

0.0000
0.0000
'0. 02““
120.0000

0.0000
0.0756
0.0512
320.9000

0.0000
0.0756
0.0512
320.0000
TUPS) MM

0.0009
7.5600
5.1200
320.0000

SOTE: THIS PAIR HAS MIXED PORMAT.
BOD 387 WAS CONVERTED TO IN-GRAD

FORMAT.
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0.0000
-0.04838
0.0000
-0.0488
220.0000

BS=ROD1

B3=R0D2

BS

0.1000
0.0268
0.1000
2.0208
320.0000



INPUT
CAL. DATA HAS (IN-GRAD) FCR
NO OF CAL 4245 = 3

MAT

SOMIGAL LENGTH OF FOOTPIEBCE = 20.0 CM

2001
¥GS CODE 312
SERIAL NO 397
CAL DATE 19331215
LABORATORY NBS
STD TENP 25.0C
EXP COEF 1.00X10 (=6) /C
EXCESS -0.0286 Mu/M

INDEX CoOR =0.1000 mun
AYG POR L-10017 PAIR 1 25.

OUTPOT

BOD~SCALE EE. (30D1) ny
RES. BROD-SCALE EBR. (ROD'!) nn
ROD-SCALE ER. (R8OD2) L} |

RES. ROD-SCALE ER. (ROD2) M3

RES ROD-SCALE ERBOR a2
FS=R0OD2
320.0000 0.1356 0.0178
220.0000 0.1178 0.2000
120.0000 0.0000 =0.1178
120.0000 220.0000
RES ROD-SCALE ERROCR M4
FS=ROD1
320.0000 0.0356 -0.0822
220.0000 0.1178 0.0000
120.0000 0.0000 =-0.1178
120.0000 220.0000
BES ROD-SCALE ZRROR (100 SE
FS
320.0000 8.5600 =-3.2200
220.0000 11.7800 0.0000
120.0000 0.0000 -11.7800
120.0000 220.0000

RCD2
312
398
19331215
NBS
25.0C
1.00X10 (=6) /C
-0.0071 An/N
-0.1000 aa
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0C 1.00x10(-6)/C -0.0178 nmu/n
NOM. LENGTH OF INTERVALS Ca 100.0000 200.0000 300.0000
AEAS. LEN. OP INTER. ROD1 CM 99.9%00 200.0000 299.99%00
MEAS. LEN. OF INTER. BOD2 CM 99.9900 200.0000 300.0000

0.1000 0.0000
0.0822 =-0.0356
0.1000 0.0000
0.G822 -0.0356
120.0000 220.0000

0.1000
0.0322
-0.0256
320.0000 BS=ROD1

-0. 1000

-0.0178

=0.1350

320.0000 Bs=a0D2
TOPS) MM

0.0000

3.2200
-8.5600
320.0000 BS
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0.1000
0.04066
0.0000
-0.0534
320.0000
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INPOT

CAL. DATA HAS (IN-GRAD) FORMAT

NO OF CAL MEAS = 3

NOMINAL LESGTH CF FOOTPIECE = 20.0 Cn

BOD1 3002
NGS CODE 312 312
SERIAL NO 408 410
CAL DATZ2 19331215 19331215
LABORATORY WNas NBS
STD TEMP 25.0C 25.0C
ELP COEF 1.00x10(-6) /C 1.00X10(-6)/C
EXCESS -0.0429 nn/n -0.0429 ny/a
I18D2X COR 0.0000 nn 0.0000 uu

AVG FPOR L-9155 PaIz 1 25.0C 1.00Xx10(-6)/C -0.0429 sa/n
NOM. LENGTH OF INTEBVALS C3 100.0000 200.0000 300.0000
MEAS. LEN. OP INTER. R0D1 CM 99.9900 199.9900 293.9900
M2AS. LEN. OF INTER. ROD2 CM '99.9900 199.9300 299.9900

ouT2UT
RES. BROD-SCALE ER. (20D1) MM 0.0571 0.0142 =-0.0287
ROD-SCALE ZR. (R0D2) an 0.1000 0.1000 0.1000

BE5S. ROD-SCALE E&.(30D2) uM 0.0571 0.0142 =-0.0287
120.0000 220.0000 320.0000
RES ROD-SCALE EZRROR MM
PS=R0D2
320.0000 0.0858 0.0429 0.0000
220.0000 0.0u423 0.0000 =-0.0429
120.0000 0.0000 =-0.0429 -0.0858
120.0000 220.0000 320.0000 BS=ROD1
RES BOD-SCALE EZBROR MA
FS=ROD1
320.0000 0.0858 0.0429 9.0000
220.0000 0.0429 0.0000 =-0.0429
120.0000 0.0000 =-0.0429 -0.0858
120.0000 220.2000 320.0000 BS=BROD2
RES ROD-SCALE ERB0R (100 SETUPS) MM
FS
320.0000 8.5800 4.2900 0.0000
220.0000 4.2990 0.0000 =-4.2900
120.0000 0.0000 =-4.2900 -8.5800
120.0000 220.0000 320.0000 8BS
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INPUT

CAL. DATA HAS (IN-G3AD) FQORuAT
30 OF CAL MEAS = 3
NOAINAL LESGTH OF FOOTPIECE = 20.0 Cu

ROD1
NG5S CODE 312
SERIAL NO 422
CAL DATE 19510521
LABORATORY N8BS
STD TEA® 25.0C
EXP COEF
EXCESS 0.0214 na/n
INDEX COR 0.0000 nn
AVG FO3 L-17026 PAIR 1

¥O#. LENGTH OF INTERVALS CM 100.0000 200.0000
MEAS. LEN. OF INTE3.
MEAS. LEN. OF INTER. ROD2 CH
oUIPUT
ROD-SCALE ZR. (ROD1) MM 0.0000
BES. ROD-SCALE ER. (BOD1) 0.0107
ROD—-SCALE ER. (BOD2) 1.} 0.0000
BRES. ROD—-SCALE ER. (ROD2) nA 0.0107
120.0000
RES ROD-SCALE EZBROR MM
FS=ROD2
320.0000 =-0.0214 =-0.0107 =-0.1000
220.0000 =0.0107 0.0000 -0.0893
120.0000 0.0000 0.0107 -0.0786
120.0000 220.0000 320.0000
RES BOD-SCALZ ERRCR MnM
F5=ROD1
320.0000 0.0786 0.0893 0.1000
220.0000 =-0.0107 0.0000 0.0107
120.0000 0.0000 0.0107 0.0214

ROD2
312

438
19510521
NBS
25.0C

0.50110(’6)/C 0.50!10(-6)/C

0.0000 nn/H

0.0000 na
25.0C 0.50x10(=6)/C 0.0107 sa/n

120.0000 220.90000 320.0000
2ES ROD-SCALE ER3CR (100 SETOPS) MM

FS

320.0000
220.0000
120.0000

2.
°‘o
0.

8600 3.9300
0700 0.2000
0000 1.0700

0.0000
-3.9300
-2.8600

120.0000 220.0000 320.0000
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BOD1 CH 100.0000 200.0000
100.0000 200.0000

0.0000
0.0214
0.0000
0.0214
220.0000

BS=a0D1

BS=ROD2

BS
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300.0000
300.0100
300.0000

-001000
-000679
0.0000
0.0321
320.0000
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INPOT

CAL. DATA HAS (IN-GRAD) FCRMAT

NO OF CAL M2aA5 = 3

SOMINAL LZNGTH OF FOOTPIECE = 20.0 C»

3001 RCD2
NG5S CODE k } P 312
SZRIAL NO 433 436
CAL DATE 19350402 19350402
LASBORATORY NBS NBS
STD TENMP 22.3C 22.3C
EX2 COEF 0.50x10(-6) /C 0.50x10(=-6)/C
EXCESS -0.0429 aa/n =0.0429 nn/n
INDEX cCoOR 0.0000 un 0.0000 anm

AVG FOR L-9052/4 PAIR 1 22.3C 0.50X10(=06)/C =-0.0429 ny/n
NOM. LENGTH OF INTERVALS CH 100.0000 200.0000 300.0000
MEAS. LEN. OF INTER. BOD1 CNM 99.9900 199.5900 299.9900
MEAS. LEN. OF INTER. R0D2 CN 99.9900 199.9900 299.9900

QUTPUT

BOD~-SCALE ER. (ROD1) MM 0.1000 0.1000 0.1000
BRES. ROD~-SCALE ER. (R0OD1) ax 0.0571 0.0142 -0.0287
BOD~-SCALE ER. (ROD2) LY.} 0.1000 0.1000 0.1000

RES. BOD-SCALE ER. (20D2) Au 0.0571 0.0142 -0.0287
120.0000 220.0000 320.0000
RES ROD-SCALE EZ3ROR MM
PS=R0OD2
320.0000 0.0858 0.0429 0.0000
220.0000 0.0429 0.0000 =-0.0429
120.0000 0.0000 =-0.0429 =-0.0858
120.0000 220.0000 320.0000 BS=ROD1
RES ROD-SCALE ERROR M2
FS=R0OD1
320.0000 0.0858 0.0429 0.0000
220.0000 0.0429 0.0000 =-0.02423
120.0000 0.0000 =-0.0429 -0.0853
120.0000 220.0000 320.0000 BsS=30D2
RES ROD-SCALZ ERBOR (100 SETUPS) 4
FS
320.0000 8.5800 4.2900 0.0000
220.19000 4.2900 0.0000 =-4.2300
120.0000 0.0000 -4.2900 =-8.5400
120.0000 220.0000 320.0000 Bs
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INRUT
CAL.
NO OF CAL MEAS = 3

DATA dAS (IN-GRAD) FORMAT

NOMINAL LENGTH OF FOQTRIECE = 20.0 Cu

2001
¥GS CODE 312
SERIAL 8O 452
CAL DATE 19350402
LABORATORY MBS
STD TENP 22.3¢
EXP COEF 0.50X10 (=6) /C
BICESS -0.0429 MM/M
INDEX COR 0.0000 aux

2002
32
456
19350402
NBS
22.3C
0.50x10(-8)/C
-0.0429 un/n
0.0000 an
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AVG POR L-10017 PAIR 2 22.3C 0.50£10(~6) /C -0.0429 au/u

NOM.
MEAS.
MEAS.

LZN.
LEN.

OF IBTER.
OF INTER.

BOD1 C
BOD2 C

QUTPUT

BOD-SCALZ EB. (BOD1) MM

RES. ROD-SCALE ER. (ROD1) M
ROD-SCALE ER. (RBOD2) un
BRES. ROD-SCALE ER. (RODZ2) MM
RES BROD-SCALE EERROR MM
PS=ROD2
320.0000 0.0858 J.0429
220.0000 0.0429 0.0000
120.0000 0.0000 =-0.0429
120.0000 220.0000
RE2S ROD-SCALE ERRBOR MM
FS=R0D1
320.0000 0.0858 0.0429
220.0000 0.08429 0.0000
120.0000 0.0000 =-0.0429

120.0000 220.0000
RES ROD-SCALE ERZECR (100 sE
FS

320.0000 8.5800 4.2908
220.0000 4.2%00 0.0000
120.0000 0.0000 ~-8.2900

120.0000 220.00)20

LENGTH OF INTERVALS CN 100.0000 200.0000

.
b

0.1000
0.0571
0.1000
0.057
120.0000

0.1000
0.0142
0.1000
0.0142
220.0000

0.0000
-0.0858

320.0000 BS=ROD1

0.0000
-0.0423
-0.0858

320.0000
TOPS) MM

BS=R0D2

0.0000
-4.2900
-8.5800

320.0000
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300.0000

99.9900 199.9900 299.9900
99.3900 199.9300 299.9900

0.1000
-0.0287
0. 1000
-0.0287
320.0000
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INPUT

CAL. DATA HAS (0-GRAD) FORMAT

NO OF CAL MEAS = 4

NOMINAL LENGTH OF FOOTPIECE = 0.0 CHo

R30D1 ROD2
8GS CODE 316 316
SERIAL NO 878139 121177
CAL DATE 19660912 19660912
LABORATORY NBS NBS
STD TEXNP 25.0¢C 25.0C
EXP COEF 1.43X10 (-8) /C 1.56X10(-6) /<
EXCESS -0.0070 Ma/m -0.0010 am/n
INDEX COR -0.0720 un -0.0810 un

AVG FOR L-21396 PAIR 1 25.0C 1.49X10(-6)/C =0.0040 na/n

SOM. LENGTH OF INTERVALS CM 20.0000 100.0000 200.0000 300.0000
MEAS. LEN. OP INTER. ROD1 CNM 13.9920 99.9940 199.9900 299.93910
MEAS. LEN. OF INTER. RB0D2 CM 19.9920 99.9930 199.9890 299.9930

QUTPUT

ROD ER. (30D1) L3 0.0800 0.0600 0.1000 0.0900
BOD-SCALE ER. (30D1) h ). 0.0080 =0.0120 0.0280 0.0130
ZBES. ROD-SCALE ER. (ROD1) an 0.0072 =0.0160 0.0200 0.0060
BCD ER.(30D2) ua 0.0800 0.0700 0.1100 2.0700
ROD-SCALE ER. (R0D2) My -0.0010 =0.0110 0.0290 =0.0110

RES. ROD~-SCALE ER. (B0D2) #aM -0.0018 =-0.0150 0.0210 =0.0230
20.0000 100.0000 200.000Q0 300.0000
RES ROD-SCALE ERROCE aM
FS=30D2
300.0000 0.0302 0.0070 0.0430 0.0290
200.0000 =-0.0138 =-0.0370 =-0.0010 =-0.0150
100.0000 0.0222 =-0.0010 0.0350 0.0210
20.0000 0.0090 =-0.0142 0.0218 0.0074
20.0200 100.0000 20C.0000 300.0000 Bs=ROD1
325 30D-SCALE ERBOR &M
F5=20D1
300.0000 =-0.0078 =-0.0210 $.0150 =0.029%0
200.0000 =-0.0218 =-0.0350 0.0010 =0.0430
190 0010 0.0142 0.0010 0.0370 =-0.0070
20.0000 =0.0090 =0.0222 0.0138 =-0.0302
20.000C 100.0000 200.0000 300.0000 B3s=R0D2
RES ROD-SCALE ERRO2 (100 SETUPS) aa
PS
300.0000 1.1200 =90.7000 2.9000 2.00G00
200.0000 =-1.7800 -3.6000 0.0000 =2.9000
100.0000 1.8200 0.0000 3.6000 0.7000
20.0000 0.0000 =-1.8200 1.7300 =-1.1200
20.0000 100.0000 200.0000 300.0000 Bs
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INPUT

CAL. DATA HAS (0-GRAD) FCBMNAT

NO OF CAL MEAS = 4

NOMINAL LENGTH OF POOTPIECE = 0.0 C»

2001 20D2
NGS CODE 31e 31e
SERIAL ¥O 87849 121178
CAL DATE 19660912 19660912
LABOBATCRY NBS NBS
STD TEMP 25.0C 25.0C
EXP COEF 0.80Xx10(-6) /C 0.80Zx10(-6)/C
EXCESS -0.0220 an/n -0.0130 an/n
INDEX COR 0.0480 un 0.0120 u»

AVG POBR L-21396 PAIR 2 25.0C 0.80X10(-6)/C -0.0175 Ma/n

¥OX. LENGTH OF INTERVALS C¥ 20.0000 100.0000 200.0000 300.0000
HEAS. LEN. OF INTER. RBOD1 CM 20.0040 100.0040 200.0000 299.9930
HEAS. LEN. OF INTER. ROD2 CM 20.0000 100.0020 199.9980 299.9970

ouTPUT

BROD ER.(20D1) MM -0.0400 =-0.0400 0.0000 0.0200
ROD-SCALE ER. (ROD1) MM 0.0080 0.0080 0.048Q 0.0680
RES. R0D-SCALE ER.(ROD1) MM 0.0045 =-0.0095 0.0130 0.0155
ROD-SCALZ ER. (30D2) ). 0.0120 =-0.0080 0.0320 0.0420

RES. ROD-SCALE ER. (RODZ2) MM 0.0085 =-0.0255 =-0.0030 =-0.0105
20.0000 100.0000 290.0000 300.0000
BES REOD-SCALE ERRBOE MM
FS=ROD2
300.0000 0.0150 V.0010 0.0235 0.0260
200.0000 0.0075 -0.00865 0.0160 0.0185
100.0000 0.0300 0.0160 0.0385 0.0410
20.0000 -0.0040 =-0.01780 0.02045 0.0070
20.0000 100.0000 200.0000 300.00C0 Bs=RGDI
8ES BGD-SCALZ E3ROS 2aM
FS=ROD1
300.0000 =0.0070 =0.0410 =-0.0185 =0.0260
200.0000 =0.0045 =-0.0385 =-0.0160 =-0.0235
100.0000 2.0780 =-0.016C 0.0085 =-0.0010
20.0CC0 0.0040 -0.0300 =-0.0075 =-0.019%2
20.0000 100.0000 200.0000 300.0020 Bs=a0D2
8ES ROD-SCALE ERROR (100 SETUPS) MM
s
300.0000 0.4000 =-2.0000 0.2500 0.0000
20C.0000 0.1500 -2.2500 0.0000 =-0.2500
100.0000 2.4000 0.0000 2.2500 2.0000
20.0000 0.0000 =2.4000 =-0.1500 =0.4000
20.0000 100.0000 200.0000 300.0000 B85
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INPUT
CAL. DATA FAS (0-GRAD)
NO OF CAL MEAS = 3

NOMINAL LENGTH OF POOTPIECE =

20D1
NGS CODE 3ie
SERIAL NO 119358
CAL DATE 19660609
LABOBRATORY NBS
STD TEN? 25.0C
EXP COZF 0.80x10(~8) /C
BICESS -0.0250 as/n
INDEX CoR -0.0067 uM

FORMAT

0.0 Cn
a0D2

316

119362
19660609

NBS

25.0C
0.80x10(-6)/C

-0.0150 an/n
0.0333 an
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AVG FOR L-23140 PAIR 2 25.0C 0.80Xx10(-0)/C =-0.0200 uM/4

0.C800
0.0733
0.0133
0.0190
0.0433
-0.0107
300.0000

NO#. LENGTH OF INTERVALS CM 100.0000 200.7000 300.0000
MEAS. LEN. OF INTEB. ROD! CM 99.9970 199.9940 299.9920
MEAS. LEN. OF INTER. 30D2 CN 100.0020 200.0000 2395%.9990
QUTPUT
BOD EB. (R0D1) 1] 0.0300 0.0600
BOD-SCALE ER. (230D1) MM 0.0233 0.0533
BES. ROD—-SCALE ER. (ROD1) an 0.00133 0.0133
RCD ER. (RBOD2) Mt -0.0200 0.0000
ROD-SCALE ER. (ROD2) L& 0.0133 0.0333
RES. BOD-SCALE ER. (B0D2) 48 -0.0067 =-0.0067
100.0000 200.0000
RES ROD-SCALE ERBOR MM
FS=80D2
300.0000 0.0200 0.0300 0.0300
200.0000 0.0100 0.0200 0.0200
100.0000 0.0100 0.0200 0.0200
100.000C 200.0000 300.0000 BS=ROD1
RES POD~-SCALT ERR0R EM
25=80D1
300.0000 =-0.020@ =0.0200 =-0.2320
200.0000 =2.0200 =9.0200 =0.0300
100.0000 ~0.0100 =-0.0100 =0.0200
100.060C0 200.0600 300.0000 BS=RUD2
R2S 30U0D~-SCALE EBROE (700 S=TUP3) MM
FS
J00.0000 0.0000 0.5000 C.0900
200.0000 =-0.5000 0.0000 =0.5000
100.0000 0.0000 0.5000 -0.0000
100.0000 200.0000 300.0000 8BS
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INPUT

CAL. DATA HAS (0O-GRAD) FO3INMAT

¥O OF CaAL MEAS = &

NOMINAL LENGTH OF FOOTPIECE = 0.0 Cx
BOD1 aop2

¥GS CODE 316 316

SERIAL NO 120898 120899

CAL DATE 19670408 19670408

LABORATORY WNBS NBS

STD TEMP 25.0cC 25.0C

EXP COEF 5.47x10(-6) /C 0.80Xx10(-8)/C

BXCESS -0.0120 un/n 0.0000 an/n

INDEX COR -0.0570 ns =0.0300 nn

AVG FOR L-23453 PAIR 2 25.0C 3.13210(-6)/C -0.0060 Ma/n
NOM. LENGTH OF INTERVALS CM 20.0000 100.0000 200.0Q0000 300.00c¢0

MEAS. LEN. OP INTER. RODI1 CHM 19.9940 99.9940 199.9910 299.9910
MEAS. LEN. OF INTER. ROD2 CM 19.9960 99.9990 199.996V 299.9970
QUTPUT
20D ER. (ROD1) LY.} 0.0600 0.0600 0.0900 0.0900
ROD-SCALE ER. (ROD1) uy 0.0030 0.0030 0.0330 0.0330
RES. ROD-SCALE ER. {(30D1) an 0.0018 =0.0030 0.0210 0.0150
RCD ER. (ROD2) an 0.0400 0.0100 0.0400 0.0300
BROD-SCALE ZR. (BOD2) 1. | 0.0100 =0.0200 0.0100 =0.0000
BES. ROD-SCALE ER. (30D2) uA 0.0088 =-0.0260 =0.0020 =0.0180
20.0000 100.0000 200.0000 300.0000
RES ROD-SCALE ERROZ MY
P5=R0D2
300.0000 0.0198 0.0150 0.0390 0.0330
200.0000 0.0038 =0.0010 0.0230 0.0170
100.0000 0.0278 0.0230 0.0470 0.0410
20.0000 =0.0070 =0.Gt18 0.0122 0.0062
23.0000 1JC.00v00C 200.0000 300.00G0 B3=a0D01
RES BOD-SCALZ ERQCA MM
?S=ROD?
300.0000 =-0.0062 =-0.0470 =-0.0170 =-0.0330
200.0000 =-0.0122 =-0.0470 -0.0230 =-0.03%0
100.0050 0.0118 =C.02190 0.0010 =0.0150
20.0000 0.0070 -0.0278 -0.0038 -Q0.0198
20.0000 100.0007 200.0C00 300.0000 @s=R0D2
RES ROD-SCALE ERROR (100 SETOPS) MM
FS
300.0000 0.6800 =1.3000 1.1000 0.0000
200.0000 =0.4200 =-2.4000 0.0000 =-1.1000
100.0000 1.9800 0.0000 2.43000 1.3000
20.0000 0.0000 =1.9800 0.3200 -0.6800
20.90000 100.0000 200.0000 300.0000 Bs
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INPUT

CAL. DATA HAS (0-GRAD) FORMAT

NO OF CAL HEAS = &

NOAINAL LENGTH OF FCOTPIECE = 0.0 Cn

a0D1 80D2
8GS CODE ER L 316
SEGIAL NO 1247 34 124735
CAL DATE 19670408 19670408
LABORATORY MBS NBS
STD TENP 25.0C 25.0C
EXP COEF 0.80x10(-8) /C 0.80x10(-6)/C
EXCESS -0.0140 an/n 0.0100 un/n
INDEX CCR -0.0140 un 0.0000 um

AVG FOR L-23514 PAIR 1 25.0C 0.80Xx10(-6)/C -0.0G20 MM/¥

NOM. LZNGTH OF INTERVALS CM 20.0000 100.0000 200.0000 300.000<
MEAS. LEN. “P IETTE. BOD1 CM 19.9980 99.9390 199.9940 £99.9950
8EAS. LEN. o7 INTE®. RCY2 CM 20.0010 100.0010 199.9990 300.0050

OUTPUT

ROD ER. (30 1) MM 0.0200 0.0100 0.0600 0.0500
ROD~-SCALE _.s. (RODY) Mn 0.0060 =0.0040 0.0460 0.0380
RES. RCD-SCALE EB. (30D1) na 0.0056 =0.0060 0.04%20 0.0300
ROD ER. (R0OD2) 44 -0.0100 =9.0100 0.0100 =0.0500
ROD-SCALZ 2=. (ROD2) am -0.0100 =0.0100 0.0100 =0.3500

BES. BOD-S.alLE EB.(BOD2) M ~-0.0104 =-0.0120 0.0060 =0.0500
20.0000 100.0000 200.0000 300.0000
EES ROD-SCALE ER230& MM
FS=ROD2
300.000G0 0.0616 0.0500 0.0980 0.0860
200.0000 =-0.0004 =-0.0120 0.0360 0.0240
100.0000 0.0176 0.0060 0.0540 0.0420
20.0000 0.0180 0.0044 0.0524 0.0404
20.0000 100.0000 200.0030 300.0000 B3=mODI
GBS ROD-5CALTE ERLOR MM
FS=ROD1
300.0000 =-0.0404 =-0.0820 =-0.0240 =-0.08560
200.0000 ~-0.0528 =-0.0540 =-0.0360 =2.0980
100.0000 =-0.6GO44 -0.0050 0.0120 =0.05u0
20.009C =0.2160 -0.0176 0.0004 =-0.0617¢
20.0000 3100.0000 200.00097 300.0002 EFs=ROLZ
BES RCU-SCALE ERAUR (100 SETUPS) MM
FS
300.0000 1.0600 0.4000 3.7000 0.3060G
200.0000 =-2.6400 =-3.3000 0.0000 =3.7000
100.0000 0.6600 0.0000 3.3000 =-0.4000
20.0000 0.0000 =-0.6600 2.0400 =1.0600
20.0000 100.0000 200.0000 300.0000 &Bs
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INPOUT

CAL. DATA HAS (0~GRAD) FORMAT

SO OF CAL MEAS = 3

NOMINAL LENGTH OP FOOTPIECE =

0.0 Cn
ROD2

316

141353
19690515
NBS

25.0C

RCD1
NGS CODE e
SERIAL NO 141351
CAL DATE 19690515
LABORATORY WNBS
STD TzZsap 25.0C
EXP COEF 1.20X10(-9) /C
EXCESS 0.0175 um/n
INDEL CCR 0.0583 na

AVG FOR L-23514 PAIR 2 25.0C

1.00X10(-6) /C
0.0212 Ma/n

0.0308 MM
1.10X10 (~6) /C 0.0193 MM/N
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NOM. LENGTH OF INTERVALS CM 100.0000 200.0000 300.0000

MEAS. LEN. OF INTES. ROD1 CHM 100.0060
MEAS. LEN. OF INTER. ROD2 CM 100.0040
QUTPUT
ROD ER. (ROD1) M8 -0.0600
ROD~-SCALE ER. (ROD1) a8 -0.0017
RES. ROD-SCALE ER. (ROD1) um 0.0176
BOD ER. (230D2) aM -0.0400
ROD-SCALE ER. (ROD2) M8 -0.0092
BES. ROD-SCALE ER. (R0D2) an 0.0101
100.0000
RES ROD~SCALZ ERRBROR MM
PS=R0OD2
300.0000 0.0089 =-0.0118 0.0275
200.0000 0.0282 0.0075 0.0468
100.0000 0.0075 =-0.0132 0.0201
100.0000 200.0000 300.0000
RES ROD-SCALE EB30R M
Fs=gaonm
300.000C =~0.0261 ~0.0468 -0.0275
200.0000 0.0132 =~0.00G75 0.0118
100.0000 =-0.0075 =-0.0282 =-0.0089
100.0000 200.0000 300.0000
BES ROD-SCALE ERBOR (100 SE2T025) MM
FS
300.0000 =0.E6N) ~-2.9300C 2.0000
200.0000 2.0700 G.u0cCn 2.9300
100.0000 0.0000 =2.0700 0.8600

100.0000 200.0000 300.0000

Page 37

200.0100
200.0080

-0.1000
-000031
-0.0800
-0.0492
-0.0106
200.0000

BS=ROD1

BS=ROD2

BS

300.0080
300.9080

-0.0800
-0.0217
0.0362
-0.0800
-0.0492
0.0087
300.0000






KEY TO BENCHMARK TYPE SYMBOLS
tilled circle: concrete post or stone post

open circle: metal pipe or setal rod or metal pluy, possibly
concrete-filled and/or euncased in concrete and/or
in a street or sidewalk

filled square: building (wvall, step, tloor, windowv ledge,
entrance)

open square: other structure (bridge, culvert, curb, retaiping
wall, sidewvalk, water tank foundation, misc.)

filled triangle: bedrock
open t:iaqglc: boulder

Cross bar: unknown (an unknown venchaark type is indicated ia
the data listings by XXXXXXXX)



BA POS
NE(1) Pip2
A 13 UsE
B 242
TIDAL 3
PTS (2)

F 242 P1P2

LINE 1 OE DATA FROM REDUCH OQUTPUT:
LINE 2 OH DATA FRON REDUCY4 QOUTPUT:

OHTZ2 (M)
5.02442
4.98036
5.34828
13.22193
4.97745
56.82552

OHIT1 ()
4.88774
4.83010
5.21940

13.0908¢
4.86715

56.70472

DLT2 (N)
0.00000
-0.044086
0.323886
8. 19751
51.80110

DLT1 (M)
0.00000
0.33166
8.20312

-0.02059

51.81698

WASHORO7 L-"J017 1942 137
WASHORO1 L-23453 1974 1s7T

DDH (M#M)
0.00
13. 58
-7. 80
-5.61
-26.33
-15.88




BY DDH (aH)

NE(1) 0.00
A 13 USE 13.53
R 242 -7.80
TIDAL 3 -5.61
PTS (2) -26.33
P 242 ~15.88
SD = 1.803 * SQRT(DSD)

SD

L]

(24)
0.00
4.85
9.73
10.32
11.65

# BM NOT PLOTTED ON PROFILE
2 BN BOT USED IN REGRESSION

@ BM ON SPUR
D & DSD CALC.

FRON REDUCY QUTPUT:

D (XN)
0.00
7.22

21.78
29.02
32.76
41.75

DSD (KM)
7.22
21.78
29.12

TYPZ
MET PIPE
CON¥ POST
CON PUST
BUILDING
MET PIPE
CON POST

WASHORO7 L-10017 1942 157
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LINE 1 OH OATA FROM REDUC4 OUTPUT:

LINE 2 OH DATA FRBOM REDUCY QUTPUT:

14
14 P1P2
3 USGs P2
14
14

OHT2 (M)
53.59360
42.04816
86.76380
114.29907
108.32839

1.64458
76.08996
117.85309
91.61697
©2.53313

5.92795

6.12164

9.79732
24.83265
64.23713
58.32137
51.3485¢
57.26030
55.77338
28.60788

5.86575

QHT1 (M)
53.54422
42.00208
86.71985
114.26854
108.30103

1.61148
76.06216
117.82797
91.60642
62.55200

5.92849

6.29400

9.79564
24.82754
64.24567
58.33695
51.37605
57.28805
55.80302
28.63066

5.88143

WASHORO1

DLT2 ()
0.00000
=11.54544
33.17020
60.70547
54.73479
-51.94902
22.49636
64.25949
38.02337
8.94453
-47.66565
-47.47198
-43.79623
-28.76095
10.64353
4.72777
3.66670
2.17978
-24.98572
-87.72785

DLT1 (M)
0.00000
-11.54214
33.17563
60.72432
54.75681
-51.93274
22.5179%4
64.28375
38.06220
9.00778
-47.61573
10.70145
4.79273
-2.16817
3.74383
2.25880
-24.91356
-47.66279

WASHOR11 L-293 1931 157
L-23453&6 1974 15T

DDH (4¥)
V.00
-3, 30
-5.43
-22.02
-21.58
'33. 83
-49.92
-221.74
-47.70
-44.27
=57.92
"76.87
-77.13
-79.02
-72.10
-65.06



BN DDE (4Y4) 5D (44) D (KH) DSD (Kk») TYPE

U 13 0.00 0.00 0.00 0.0u CON POST

i 13 -3.30 5.80 10. 30 10.36 CON POST

X 13 -5.43 6.80 14.21 14.21 CON POCST

Y 13 -18.85 7.75 18.48 18.48 BUILDING
213 -22.02 7.96 19.50 19.50 CON P0ST
TIDAL 3 -16.28 8.69 19.50 23.24 XXXXXXXX# 3
B 14 -21.58 8.77 23.66 23.66 CON POST

C 14 -24.26 9.47 27.57 27.57 CCH POST

F 14 -38.83 11.49 40.59 40.59 CON POST

G 14 -63.25 11.79 42.78 42.78 BUILDING

B 14 -49.92 12.12 45.16 45.19 BUOILDING
TIDAL 6 -221.74 12.12 45.21 45.21 BUILDING#?
TIDAL 8 -47.70 12.14 45.34 45.34 ZXXXXXXX#

J 14 -44.27 12.19 45.72 45.72 BUILDING

N 14 -57.92 13.73 58.02 58.02 CoON pOST

P 14 -64.96 14.17 61.79 61.79 CCN POST

R 1% -76.87 15.02 69.43 69.43 CON POST

T 14 -77.13 15.70 75.32 75.80 CON POST @
J 3 0SG3 -79.02 15.72 75.32 75.99 BUILDING# o
v 14 -72.10 16.31 81.83 81.83 CON POST

W 14 -65.06 16.73 86.06 86.06 CON POST

SD = 1.803 * SQRT(DSD) AN

¢ BM NOT PLOTTED CN PROFILE

? BA NOT USED IN BEGRESSION

@ BN ON SPUR

D & DSD CALC. FROM REDUCY OOT2UT: WASHOR11 L=-293 1931 157

9



11.4 mi W of JOYCE to BLYN 1974 - 1931 -0.985 wm/km
refraction - corrected
length of bars = +1 standard deviation

T= -26.74
Pr greater abs T = 0.0001

- 20 _\/\/\ r120
doh (mm) @ @ fad \/ \ ELEV. (m)
e
<J f
~d
-20 |
. =
e
~
-40 L o
. o
) ! e
-60 | 2 A N
? Yedi
-80 L ’ 7‘\‘
o
M
-1 801 i L 1 1 I
%} 20 493 60 80 % ]%)

D (km)



BN POS
E 295
GRM2
GUNVILLE
GeM1
KRd2
Kani
KITZ
D 295 pip2
C 295
B 295
Y 285
S2BAa2
S28M1
£ 285
WALTZ
T 285
S 285
Q 12
R 285
NEWS
NBM)
NRM2
Q 285
N 285
E 285 P1

Pi1p2

LINE 1 OH DATA FEOM REDUCY OUTPUT:
LINE 2 OH DATA FROM REDUCHY OUTPUT:

OHT2 (&)
2.78400
4.22512
3.82610
3.44514
11.25584
11.25720
10.90995
11.88948
4.87544
1.48525

27.11121
2.88791
2.55842
2.94851
3.89800
4.39610
2.19708
2. 10050
2. 19251
2. 16656
2.27941
2.16652
1. 88955
2.30110
3.11516

OHT1 (N4)
2.77844
4.22591
3.82655
3.44017

11.24685

11.24801

10.90020

11.88303
4.86697
1.51647

27.10215
2.93027
2.61555
2.95597
4.17635
4.39578
2.19769
2.10060
2.20469
2.17117
2.28316
2.17201
1.89218
2.554842
3.127104

DLT2 (M)
0.00000
1.4417112
1.08210
0.66114
B.47184
8.47320
8.12595
9.10548
2.09144

-1.29875

24.32721
0.10391

-0.22558
0.16451
111400
1.61210

-0.58692

-0.68350

-0.59149

-0- 61744

-0.61708

-0.48290
0.33116

WASHOR12 L-122156 1947
WASHOBO7 L-21396 1908 1ST

DLT1 (M)
0.00000
1.44747
1.04811
0.66173
8.46841
8.46957
8.12176
9.10459
2.08853

-1.26197

28.323M
0.15183

-0.16289
0.17753
1.39791
1.61734

-0.58075

-0.67784

-0.57375

-0.60727

-0.49528

-0.60043

-0.88626

-0.22402
0.34260

18T

UDH (44)
V.00
-6.35
~0e 01
-0.59
3.43
3.63
4. 19
0.89
291
-36.78
3.50
-47.92
-62.69
-5.2u
-6017
-5.66
-17.74
-10.17
’9.31
-10.65
-28.19
-258.88
-11. 44



BN
B 295
GRM2( 1)
GUNVILLE
GEM1(2)
KEM2 (3)
KRN 1(4)
KITE
D 295
C 499
B 295
Y 285
S2342(5)
S2RM1(6)
X 285
WALTZ
T 285
S 285
Q 12
R 285
NEWS
NEN1(7)
NEN2 (8)
Q 285
N 285
E 285

SD = 1.803 =

@ BN ON

D & DSbL CALC.

DDH (8NM)
0.00
~0e 35
-600‘
-0059
3.43
3.63
4.19
0.389
2.9
3.50
-62.69
-13.02
-283.91
-5. 2“
6 17
-5. 66
-10.17
-9.31
-10.65
-28.19
-258.88
-11.44

SD (am)
0.00
2.30
2. 31
2.32
3.04
3.05
3.39
4.62
5.61
6.66
6.79
7.28
7.38
7.96
8.30
8.60
8.93
8.94
8.93
9.16
9.51
9.89

SQRT (DSD) MM
¢ BM NOT PLOTTED ON PROPILE
? BM NOT USED IN REGRESSION

D (Ky)
00
1.063
1.64
1.66
2.67
2.67
2.87
3.53
4.81
9.68
13.59
13.59
14.19
16.29
16.75
19.49
21.18
22.74
24.28
24.28
24.28
25.83
27.83
29.52

DSD (K4)
0.00
1.63
1.64
1.66
2.85
2.86
2.89
3.53
4.81
6. 56
9.68

13.61
13.64
14. 19
16.29
16.75
19. 49
21: 18
22.74
28.52
24.56
24.55
25.83
27.83
30.08

TYPE
CON POST
CON POSTs
CON POST
CCN POSTH

CON POST# 3

CON POST#
CCN PGST
COod POST
CON POST
CCN 20ST
CON POST
CON POST
CON POST
CCN POST

BOULDZR #?

BOULDER

CON POST
OTHER ST
CON POST
MET PIPE
MET PIPE#
MET PIPE®
CON POST

CON POST#?

OTHER ST

FRCM REDUCH OUTPUT: WAS'IOR12 L~12216 1947 157
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UNOQumLUEro=Euo
—
»

12

LINE 1 OH DATA FROM REDUC4 OUTPUT:
LINE 2 OH DATA FROM REDUCW4 QUTPUT:
74223 vas not corrected tor

Note:

POS
pip2

Pip2
Pip2

P1p2
PIP2

OHT2 (M)
8.377M
3.66227
2.87101
2. 10060
3.72400
4.02494
3.22763
4.90060
2.59223
8.80797

20.02085

OHT1 (M)
8.64317
3.69785
J. 13125
2.31605
4.12823
4.28480
J.u8843
5.12285
2.87e56
9.07206

20.28990

DLTZ (M)
0.00000
-4.91544
’5.50‘10
°‘.217‘,
-“065371
—l.]5&77
-5.15008
-3.477011
~5.78548
0.43026
11.64374

DLT1 (%)

0.00000
-4.93532
-5.50192
‘60J'7‘3
-“.50“9“
-“.’“‘,‘
'5.10“7%
-305,032
=5.75601

0.43889
11.65673

WASHOR18 74223 1920 18T
WASHOR12 L-12216 1947 157
level collimation ecror.

DOH (4M)
0.00
19.88
-4.78
40.01
-4.01
=5 34
3.2
-28.87
-d3.63
-11059



Bn
14
12
12
12
12
12
12
12
12
12
12

oOMarLRrOoEnC

DDH (MM)
0.00
19.84
-“. 7.
40.01

- ‘“.o 77
".01
-503.
.
’2.. 87
'..‘3

5D (MN)
0.00
5.64
5.89
8.79
10.65
10.79
10.80
11.07
12.67
13.51
13.88

SD = 2.121 * 3QRT(DSD) Mm
¢ BN NOT PLOTTED ON PROFILE
? BN NOT USED IN REGRESSION

® BN ON SPUR
D & DSD CALC.

FPRON REDUCH QUTPUT: WASHOR18 74223 1920

D (KN)
0.00
7.07
17.18
25.22
25.22
25.22
27.25
35.70
40.56
42.20

DSD (KM)
7.97
7.7
17.18

25.22
25.87
25.93
27.25
35.70
40.56
42.81

TYPE

CON POST
OTHER ST
BOULDER o
OTHER ST
CTHER ST ?
BUILDING o
BUILDINGS @
OTHER ST
OTHER ST
OTHER ST
BUILDING o

157



BAY CITY to MONTESANO 1947-1920 -0.069 mm/km (regression line not shown)

refraction-corrected

length of bars = + 1 standard deviation
T=-0.25

Pr greater abs T = 0,8064

Se
] ¢
RGRE

0 ¢ ¢

-50 |

£

ALIJ AvE

-tsair

ONVYS3LNOW

40

D (km)

20

ELEV. (m)



Ba
12
12
12
12
12

wNow®

LISE 1 OH DATA FROM REDUCH OUTPUT:
LINE 2 OH DATA FROM BEDUC4 OUTPUTI:

Note: 74223 was not corrected for

POS
P1P2
21p2
P1P2

P1P2

OHT2 (H)
2.65749
8.88228

20.08961

16.52407

20.80275

QHT1 (M)
2.87656
9.07206

20.28590

16.74295

21.03893

DLI2 (M)
0.00000
6.22479

17.43212

13.86658
18.1452¢€

DLT1 (M)
0.00000
6. 19550

17.41334

13.866139

18.16237

WASHOR18 74223 1920 15T
®ASHORO03 L-23514 1974 1sT
level collimation error.

DDH (ad)
29. 29
18.78

-17.11



By DDE (4m) SD (uM) D (KN) DSD (K») TYPE

G 12 0.00 0.00 0.00 0.00 O7THER ST
F 12 29.29 3.97 4.86 4.86 OTHER ST
D 12 18.78 4.81 6.50 7.11 BUILDING
c 12 0.19 6.47 12.89 12.89 OTHER ST
8 12 -17. 11 8. 34 21.39 21.39 OTHER ST

SD = 1.803 * SQRT(DSD) MM

¢ BN ¥OT PLOTTED ON PROFILE
? BA NOT USED IN REGRESSION
d 8¢ ON SPUR

D & DSD CALC. FROM REDUCY4 OUTPUT: WASHOR18 74223 1920 1ST



4.3 mi W of MONTESANO to ELMA 1974 - 1920 =0.144 mm/km
refraction - corrected
length of bars = #1 standard deviation

T=-0.17
Pr greater abs T = 0.8763
40 - 30
3 | +
20 |
m
18 | £
2 CT—-r_ ELEV. (m)
doh (mm) | — T Tl — - —
-10 L.
3
2
s )
-20 | > :
-30 1 1 1 1 3
%) 10 20 30 40 S0

D (km)



BY POsS
5 10 P1P2
TIDAL 7
TIDAL 6
TIDAL 5

10 Pip2

11 P1P2

ZOZm UG g QNN
-
—

LINE 1 OH DATA
LINE 2 OH DATa
Note: 74216/C

L-13 is

OHTZ2 (&)
8.55166
8.33663
8.33933
7.71559

62.11415

56.57289

33.27808

26.62943
4.84007
4.87855
5.57996
3.60521
14.70271
17.37419
11.94569
10.04156
5.62401
8.2883%
4.59574
5.10847
7. 1759
9.86531

21.51245

23.19399
21.23254
40.78865
22.840860

FROM REDUCH4 OOTPUT:
FROM REDUCY OQUTPUT:

OHT1 (M)
8.32961
8.31095
7.70872

62.13093

56.58688

33.28942

26.63497
4.83939
4.9039¢
5.60583
3.59928

14.71654

17.38791

11.95898

10.05233
5.62576
8.29031
4.60098
5.11203
T7.170649
9.71883

21.50927

23.21282

21.22279

30.78001

22.83176

DLT2 (M)

0.00000
-0.21503
-0.21233
-0.83607
53.56249
88.02123
24.72642
18.07777
-3.71159
-3.67311
-2.97170
6. 15105
8.82253
3.39403

1.48990
-2.92765
-0.26330
-3.95592
-3.44319
-1 37575

1.31365
12.96079
14.64233
12.638088
22.23699
14.28894

DLT1 (M)

0.00000
-0.21651
-0.23517
-0.83740
53.58481
48.04076
24.74330
18.08885
-3.70673
-3.64218
-2.94029
-4.94684
6.17042
8.84179
3.412886

1.50621
-0.25581
-3.43409
~1.36963

1.172M
12.96315
14.06670
12.67667
42.23389
14.285564

WASHOR14 74216,C 1920 15T
WASHOR15 L-13 1928 2ND
is not corrected for level collimation error.
only about 50% double-run.

UDH (MY
0.00
1.48

22.84
1.33
-16.88
-11.08
-4.86
-30.93
0.39

-19. 37

-19.26

-18.83

-‘6031

-T7«29
-7.49
-10.78
"9. 10
-0. 12
140.94
~2.30

-28.37
4. 21
3.10
3. 30



b DDH (4¥) SD (MM) D (XH) DSD (KHN) TYPE

410 0.00 0.00 0.00 0.00 BUILDING @
TIDAL 7 1.48 0.00 0.00 0.00 BUILDING a
TIDAL 6 22.84 0.00 V.00 0.00 BUILDING
TIDAL S5 1.33 1.50 0.00 0.20 OQTHER ST+ @
¥ 10 -22.32 8. 36 5.90 6.21 MET PiPE

0 10 -19.53 9.49 7.70 8.01 HET PIPE

Q 10 -16.88 14. 16 17.52 17.83 OTHER ST

R 10 ~11.08 15.41 20.30 21.171  XXXXXXXX

S 10 -4.86 18.44 29.92 30.23 OIHER 37T
TIDAL 1 -30.93 19.81 34.59 34.90 DBUILDING @
TIDAL & =-31.41 19.81 34.59 34.50 BUILDING?: 2
T 10 0.39 21.04 39.06 39.37 OTHER ST
710 -19.37 23.08 49.53 49.84 OTHER ST

X 10 -19.26 23.99 50.87 51.18 OTHER S7

Z 10 -18.83 25.05 55.46 55.77 MET PIPE

¥ 10 =16.31 25.06 55.51 55.82 BUILDING

G 1 -7.29 25.94 59.50 59.81 OTHER ST

F 1 -7.49 26.04 59.96 60.27 BOILDING

H 1 -10.78 26.61 62.64 62.95 OTHER ST

I N -9.10 26.73 63.21 63.52 XXIXXXXX

J 1 -6.12 27.31 65.98 66.29 BOULDER
P 140.94 28.04 69.56 69.87 XXXXXXXX4?
L 1N ~2.36 29.51 77.10 77.41 OTHER ST
11 -24.37 29.68 77.99 78.30 BUILDING

N 11 4.21 30.47 82.24 82.55 OTHER ST

o n 3.10 31.0 85.16 85.47 CTHER ST

4 3.30 31.89 90.08 90.39 XXXXXXXX

SD = 3.354 * SQRT(DSD) HM

# 34 NOT PLOTTED ON PROFILE

? BN NOT USED IN REGRESSICN

@ BM ON SiUR

D & DSD CALC. FROM REDUCH4 QUTPUT: WASHORI4 74216,/C 1920 15T



dDh (am)

OLYMPIA to AUBURN 1928 - 1920 -0.152 mw/km
refraction - corrected

length of barc = +1 s_andard deviation
T=-2.94

Pr greater abs T = 0.0071

40 '
%
Y o
o frees ot Pep ¢} ELEV. (m)
T+ 14
[ v —
0 i #
. I
-40 |
> 5
> =
-80 | | | | |
%] 20 40 60 80 1% 1%
D (km)



Bn POS 0dT2 (M) CHT1 (M) DLT2 (M) DLT1 (M) DDH (MN)
M 10 21p2 8.30113 8.54012 0.00000 0.00000 .00
TIDAL 6 8.09073 8.31095 -0.21040 -0.23517 24.77
TIDAL 5 T.40874 7.70872 -0.83239 -0.83740 5.01
5 10 4.5523¢6 4.83939 -3.74877 -3.70073 -42.04
TIDAL 1 4.52443 4.90394 -3.77670 -3.64218 =-134.52
TIDAL 2 19.80276 20.09304 11.50103 11.54692 -45.29
TIDAL 3 15. 48682 15.77327 7.18569 T«23315 47,46
¥ 10 14.40268 14.71654 6.10155 6.17042 ~08.87
X 10 Pip2 17.06830 17.38791 8.76717 8.84179 =74.62

LINE 1 OH DATA FROM REDUCH QUIPUT: WASHOR14 74216/C 1920 157
LINE 2 OH DATA FEOM 3EDUCY OUTPUT: WASHOR19 L-23140 1973 15T
Note:

74216/C is not corrected for level collimation errcor.




ol
4 10

TIDAL 6
TIDAL 5

S 10

TIDAL 1
TIDAL 2
TIDAL 3

¥ 10
X 10

DDH (4m)
0.00
264,177
5.0
-42.04
-134.52
"'“5. 29
-47.46
-748.62

SD (Mm)
0.00
0.00
0. 81
3.91

10. 65
10. 65
10.65
12.73
12.90

SD = 1.803 * SQRT(DSD) MM
NOT PLOTTED ON PROFILE
? BN NOT USED IN BEGRESSION

@ BN
D &

ON SPUR
DSH CALC.

D (KN)
0.00
0.00
0.00

29.92
34.59
34.59
34.59
49.53
50.87

DSD (KM)
0.00
0.00
0.20

30.23
34.90
34.90
34.90
49.84
51.18

TYPE
BUILDING @
BUILDING a
OTHER ST o
OTHER ST
BUILDING @
BOULDER @
CON POST# 2
OTHER ST
OTHER ST

FROM REDUCY OUTPUT: WASHOR14 74216/C 1920 1sT



OLYMPIA to TACOMA 1973 -1920 -1.714 mm/km
refraction - corrected

length of bars = +1 standard deviation
T=-524

Pr greater abs T = 0.0012

doh (mm) 30 20
'y -
9 — } ELEV. (m)
~
\\\
" ~
-30 L ~
~.
e ~
4
-60 L el
\\
~ — e
-98 L 2 .
i b
>
>
-I20ir g




BM 205
4 10 P1P2
TIDAL o
TIDAL 5
Qg 13
DUP BM 1
DuUP
DOP BN 2
s 10
TIDAL 1
N 13
G 13
¥ 10
£ 10 P1P2

LINE 1 OH DATA FEOM REDUCY OUTRUT:
LINE 2 Od DATA FROM REDUCH OUTPUT:

Note:

OHT2 (M)
8.30113
8.09073
7.46874

58.98427
13.59500
13.73868
13.91779
4.55236
8.52443
4.10923
4.19963
14.40268
17.06830

OHT1 (M)
8.55160
8.33933
771559

59.24441

13.86643

14.01396
14.19498
4.34007
4.87855
4.41489
4.55653

14.70271

17.37419

JLT2 (M)
0.00000
-0.83239
50.68314
5.29387
5.43755
5.61666
-3.74877
-3.77670
-4.19190
-4.10150
6.10155
8.76717

DLT1 (M)
0.00000
-0.21233
-0.83607
50.69275
5.31477
5.46230
5.64332
-3.71159
‘3.6731,
-4.13677
-3.99513
6.15105
8.82253

WASHOR1S5 L-13 1928 2ND
WASHOR19 L-23140 1973 157
L-13 is only about 50% double-run.

DDH (M%)
V.00
1.93
3.68

-9. 61
-20.90
-24.75
-37.18

=-103.59
~106.37

'55. 3°



BM
%30
TIDAL 6
TIDAL 5
Q 13
DuU? BN 1
pop
DUP BN 2
s 10
TIDAL 1
N 13
0 13
W 10
£ 10

DDH (4M)
0.00
1.93
3.68

=-9.61
-20.90
-24.75
~26.66
-37.18
«55.13
-106.37
=-49.50

S (MNM)
0.00
0. 94
1.21

10.78
16.49
16.50
16.51
17.50
18. 81
20.85
21.29
22.45
22.76

SD = 3.162 * SQRT(DSD) MA
¢ BM NOT PLOTTED ON PROFPILE
? BN NOT USED IN REGRESSION

@ BM ON SPUR
D & DSD CALC.

D (K#8)
0.00
0.00
0.00
11.61

27.20
27.20
27.20
30.64
35.38
43.46
50.42
51.82

DSD (KM)
0.00
0.09
0.15
11.61

27.20
27.22
27.25
30.64
35.38
43.46
45.35
50.42
51.82

FBROM REDUCH4 OUTPUT: WASHORIS L-1J3 1928

TYPE
BUOILDING
BUILDING#
OTHER ST+
BOULDER
CON POST
CON POST#
CON POST#
CTHER ST
BOILDING
OTHER ST
CON POST
OTHEZ ST
OTHER ST

2ND



OLYMPIA to TACOMA 1973 - 1928 -1.419 mm/km
refraction - corrected
length of bars = +1 standard deviation

T=-6.9 A
Pr greater abs T = 0.0001
20 60
dDh [
- e i ' ELEV. (m)
\\\$
-
\\
-49 T )
p— \‘\ ﬁ
S
-60 \\\ LLJ (11}
- ~\\_\\\
= R
-80 L 3 -
>
-IOOL . # ;é
~120]
-|‘4(Jl 1 . M : " 4

D (km)



SarLDOVE

LINE 1 OH DATA FROM REDUCH
LINE 2 OH DATA FROM REDUCH

Note:

Hoor Hn

POS
P1P2
P1P2
P
P1p2

Pl
Pl
Pl

Pl
P1P2
P1

P1
Pl
P1
P1PZ
Pip2
PI1P2
Pl
P1
P
P1
P1
P1P2
Pl

OHT2 (4)
25.38044
100.78663
105. 52275
175.70658
188.20168
198. 43000
258.43973
261.57573
319.02034
329.23563
367.58912
407.18072
462.74376
856.50948
268.47727
661.45204
632. 15958
6195.16807
560.28327
521.63863
505.65521
498.19228
497.77586

478.924060

468. 33313
461.65226

QHTY (M)
25.51599
100.81155
105.55066
175.74512
188.55099
198.472MN
258.46228
261.59765
319.05370
329.26576
367.63799
407.23998
462.79475
856.60249
868.55731
661.15865
632.40938
619.21810
560.35617
521.71467
505.67699
498.12915
497.86763
478.99375
468.39769
461.73165

QUTPUT:
QUTPUT:

DLT2 (M)
0.00000
75. 40619
80.14231
150. 32614
162.82124
173.04956
233.059.9
236.19529
293.063990
303.85519
342.20868
381.80028
437.36332
831.12904
843.09683
636.07160
606.77914
593.78763
534.90283
496.25819
480.27477
472.81184
472.39542
453. 54416
442.95269
436.27182

57499 1904 157
L=11184 1944 157

Paratiin rods were used on 57499.

DLT1 ()
0.00000
75. 29556
80.03467
150.22913
163.03500
172.95692
232.94629
236.08166
293.53771
303.74977
342.12200
361.72399
437.27876
831.08650
843.04132
635. 64266
606.69339
593.70211
534.84018
496. 19868
480.16100
472.61316
872.35164
453.47776
442.88170
436.21566

DDH (4Hn)
J.00
110.63
107.64
97.01
-213.76
92.64
113.00
113.63
102.19
105.42
86.68
706.29
84.50
42.54
55.51%
428.94
85.75
85.52
62.65
59.531
113.77
198.68
43.78
60.40
70.99
56.16



B DDH (44) 5D (mm) D 3!3% DSD (K3) TYPE

N V.00 0.00 0.00 BUILDING

P 110.63 8.82 12.45 12.45 OTHER ST

Q 107.64 9. 14 13.38 13.38 CON POST#

B 97.01 1n.a 22.33 22.33 OTHER ST

S -213.76 12.32 24.29 <4.29 CON POST#?
T 92.64 12.75 26.02 26.02 OTHER ST

v 113.00 14.64 4.3 34,31 OTHER ST

L 113.63 14.74 38.77 34.77 CON POST#
1040 T 102. 19 16.53 43.70 43.70 OTHER ST

4 105.42 16.78 45.04 45.04 OTHER ST
1205 1 86.68 17.98 51. 71 51.71 MET PIPE
1335 1 76.29 19.07 586.21 58.21 MET PiPE
A B4.56 20.39 66.25 66.54 CON POST a
E 1 42.54 22.95 84.25 84.25 OTHER ST

F - 35.5 23.186 85.82 85.85 OTHER ST @
I 428.94 25. 18 101.27 101,27  XXXXXXXX#?
J 1 85.75 £6.18 109.6C 109.66 OTHER ST
2030 T 85.52 26.43 111.78 111.78 MET PIPE
1838 T 62.65 28.42 129.21 129.21 MET PIPE
01 59.51 30.09 144.90 T44.90 XXXXXXXX
1658 7 113.77 30.40 147.85 147.85 XXXXXXXX
1034 T 198.68 30.066 150.37 150.37 MET PIPE
P1 43.78 30.68 150.37 150.56 MET PIPE o
1571 T 66.40 31.95 163.30 163.30 OTHER ST
R 70.99 32.02 164,006 164.06 ZAXXXXXX#
s 56. 16 32.08 164.68 164.68 MET PIPE

SD = 2.500 * SQBT(DSD) MM

¢ BM NOT PLOTTED ON PROFILZ

? BM NOT USED IN REGRESSICN

@ BM ON SPUR

D & DSD CALC. FROM REDUCY QUTPUT: 57499 1904 1ST
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Bn
22 249
249
252
252
252

252

o NN GXUE DO
~N
w
N

LINE 1 OH DATA FROM REDUCH
LINE 2 OH DATA FROM REDUCH

POS
PipP2

P1P2

P122

P1
PiP2

0872 (¥)
27.98517
21.50872

26.57093 .

52.18909
89.40870
100.78445
128.96587
151.36320
172.08537
175.91531
175.70984
198. 35915
225.48757
241.38099
255.09612
271.82610
282.83356
285.18607
294.18e78

OHT1 (M)
27.98511
21.513717
26.55648
52.19492
89.46214
100. 78663
128.96884
151.36681
172.08004
175.91237
175.70658
198. 36366
225.49491
241.40801
255.10138
271.82602
282.82969
285. 18335
294.18403

DLT2 (%)
0.00000
-6.47645
24.20392
61.42353
72.79928
100. 98070
123.37809
144.10020
147.93014
147.72467
170.37398
197.50240
213.39582
227.11095
243.84093
254.84839
257.20090
266.20161

OUTPUT: L-11184 1944
QUTPUT: L-23136 1973

DLT1 (%)
0.00000
-0.47134
24.20981
61.47703
72.80152
100.98373
123.38170
144.09493
147.92726
147.72147
170.37855
197.50980
213.42290
227.11627
243.384091
254.84458
257. 19824
266. 19892

15T
1ST

DDH (M3)
-5. 11
14. 39
-3.89

-53.50
-2. 24
-3003
-3.61

527
2. 88
3.20
-“. 51
~-7.40

-27.08

-5. 31
0.02
3. 81
2.60
2.69

10



34
22 249
249
252
252
252

252
252
253
253

253
253
249
249
Bn 3

L 249
KK 249
K 249

O O NR Y E YO -

DDB (uNn)
0.00
-5. 11
14.39
’5.89
-53.50
-2.24
‘3. OJ
-3.6'
S. 27
2.88
3.20
'..57
-70“0
-2700‘
-5032
0.02
3.a
2.66
2.09

SD (MM
0.00
2.32
3.12
4.26
5.55
5.92
6.83
7. 36
7.93
8.19
8.20
8.89
9.36
9.66
9.93

10.75
10.94
1.1
3.7

SD = 1.803 * SQET(DSD) Ma
# OM N°T PLOTTED ON PROFILE

? BN
@ B4 ON SPUR
D & DSD CALC.

FROM REDUCH OUTPUT:

NOT USED IN BEGRESSION

D (KN)
0.00
1.66
2.99
5.59
9.48
10.78
14.35
16.64

19.34
20.66
20.68
26.33
26.93
28.72
30.3
35.48
36.79
37.95
38.39

DSD (KN)
.00
1.66
2.99
5.59
9.48

10.78
14.35
16.64
19. 34
20.66
20.08
24.33
26.93
28.72
30.31
35.54
36.79
37.97
38.39

L=-11184 1944 15T

TIPE
XXXXXXXX
CON POSI
OTHER ST
OTHER 351
OTHER 5T
OTHER ST
CON POST
CON POST
OTHER ST
OTHER ST
OTHER ST#
OTHER ST
CON 20ST
CON POST
CON POST
OTHER ST
OTHER ST
BEDROCK
BEDSOCK

10



01

doh (am)

EAST AUBURN to 3.3 mi NW of EAGLE GORGE
refraction - corrected
length of bars = #1 standard deviation

T=-0.84

Pr greater abs T = 0.4118

20

1973 - 1944 -0.124 am/km

g
- - = ™
S g
= a
1 1 = 0
10 20 30
D (km)

ELEV. (m)



OHTZ2 (4)
285.19600
294, 19646
418.49131
418.43970
426.93127
480.88048
501,.23472
665.67371
665.17328
663.79278
6U44.T75477
636.56914
640, 30531
641.51857
636.58724
632.17504
628.08471
619, 18234
616.29784
605. 18241
5681.66921

ORT1 (M)
285.18335
2964.18403
418.47570
§18.47255
426.91387
480.86200
501.21872
665.64405
665.14701
663.76761
644,.73084
636.55649
640.29068
641.50154
636.57799
632.15958
628.070506
619.16807
616.26948
605.16938
581.064259

DLT2 (M)
0.00000
9.000086

133.29531

133.29370

141.73527

195.68448

216.03872
380.47771
379.97728
378.59678
359.55877
351.37314
355. 1091
356.32257
351.39124
IN6.97904
342.8887N
J33.98634
331.10184
319.94641
296. 47321

DLT1 (4)
0.00000
9.00068

133.29235

133.28920

141.73052

195.67925

216.035137
380.46070
379.96366
378.58428
359.54749
351.37314
355.10733
356.31819
351.39464
346.97623
342.88731
J33.98472
331.08613
319.98603
290. 45924

DDd

(1Y)
V.00

-0e2

2. 96
4.50
4.75
dedd
Jo 39
7.01
13.62
1450
11.28
0.00
1.98
.33
-3. 40
81
1. 40
1.62
15.71
0.38
13.97

LINE 1 Od DATA FROM REDUCH OQUTPUT:
LINE 2 OH DATA FROM REDUCH QUTPUT:
Note:

L-11184 1944 157
L-24471/2 1982 15T

NOo interpolated positions were used on this profile.
is almost entirely single~-rua.

L=28471/2




an DDH (aN) 50 (Aw) D (Kn) OSD (Ka) TYPE

KK 249 V.00 0.00 0.00 0.00 BEDROCK 2
K 249 -0.22 1.13 0.45 0.47 BEDROCK

T 243 2.96 7.43 20.13 20.15 OTHER ST
1373 4.50 7.43 20.14 20.16 OTHER SI#

5 248 8.75 7.64 21.26 21.28 OTHEER 57T

8 248 5.23 8.79 28.18 28.20 OTHER ST

K 248 3.35 9.17 30.67 30.69 OTHER ST

X 247 17.01 12.15 63.13 63.14 OTHER ST
1287 13.62 13. 16 63.13 63.23 BEDROCK ¢ &
K 244 12.50 13.23 63.72 63.86 OTHER ST @
0 247 11.28 13.52 66.68 66.70 OTHER ST

T 247 0.00 13.69 68.42 68.44 CON POST

s 247 1.98 1J.83 69.85 69.87 OTHER ST
2103 71 4.38 13.84 89.96 63.98 MET PIPES

B 247 -3.40 13.99 71.47 71.49 CON POST

J 1 2.81 14,10 72.55 72.61 OTHER ST¢ 2
Q 247 1.40 14, 14 12.98 73.00 CoON pPusT
2030 1 1.62 14. 30 74.68 74.70 HMET PIPE

P 247 15.M 14,43 76.04 76.06 OTHER ST

N 247 0.33 14.54 7.1 77.19 CON POST o
LR 13.97 15.27 85. 11 85.13 XXXKX4XX

5D = 1.655 * SQRT(DSD) MM

# BN NOT PLOTTED ON PROFILZ

? BM NOT USED IN BEGRZsSSION

d B4 ON SPUR

D & DSD CALC. PEOM REDOCY OUTPUT: L-11184 1944 157

"




1944  0.0947 mem/km

3.6 mi N of EAGLE GORGE ro CLE ELUM 1982 -

refraction - corrected
length of bars = +1 standard deviation

T = &34

Pr greater abs T = 0.0004

40
%}

700
ELEV. (m)

CLE ELUM

p—

EAGLE GORGE

J
100

d0h (sm)

p (km)

"



an POS
TIDAL &
TIDAL 10P1P2
TIDAL 9 Pi1P2
TIDAL 8 PI1P2
TIDAL 6 PI1P2

K 13 P2
J 13 P2
G 13 PIp2
F '] pip2
E 13 PiP2

I 6 USGspiIp2

LINE ) OH DATA FROM REDUCY OQUTPUT: 82315 1922 15T
LINE 2 OH DATA FROM REDUCY OUTPUT:

0HT2 (M)
7.399%03
3.02503
18.313585
10.97775
5.66388
13.42861
1.86663
4.03986
6.35443
10. 20059
10.92830

QHT1 (§)
7.47476
3.74257

18.91137

11.05740
5.74350

13.52773
2.03485
4.15011
6.47061

10.32129

11.02548

DLT2 (4)
0.00000
=3.77460
11.43622
3.57812
-1.73575
6.02898
-5.53300
=3.359M
- ‘ - 0'520
2.80096
3.52867

L-14696 1952

DLT1 ()
0.00000
-3.73219
11.43661
3.58264
-1.73126
6.05297
-5.43991
-1.00415
2.8L653
3.55072

151

DDH (MNM)
0.00
'0.39
-4 52
-4 “9
-230 99
-93. 09
-35.12
-45.57
'22. 05

12




DDE (44)
v.00
'“2. "
-0.39
-4, 52
-4.49
’23. 99
-93.09
-35.12
-41.05
‘“5. 57
-22.05

5D (am)
0.00
2. 15
2.41
2.75
3.18
6. 41
3.00
9.79
10.52
11.45
11.52

SD = 2.121 * SQRT (DSD) un
# BM SOT PLOTTED ON PROFILE
? BM NOT USED IN REGRESSION

@ BN ON SPUR
D & DSD CALC.

D (KNM)
0.00
1.03
1.29
1.69
2.25
9.13

14. 21
21.29
26.62
29.16
29.48

DSD (KN)
0.00
1.03
1. 29
1.69
2.25
9.13

14.21
21.29
26,62
29.16
29.48

PROM REDUCH QUTPUT: 82315 1942 157

TYPE
BUILDING
BUILDING
BUILDING
BUILDING
BUILDING
CCN POST
OTHER ST
CON POST
CON POST
BUILDING
MET PIPE

12



20
ELEV. (m)

o

. —.7'—- BURL INGTON

1952 - 1922 41.737 mm/km

- gcorrected

-3.39

L
ie

ANACORTES

length of bars # ¢1 standard deviation

ANACORTES to BURLINGTON
Pr greater abs T = 0.008)

refraction

T =

SN
;3 T F

D (km)



L

upoNuwELRraxw

LINE 1 OH DATA FROM REDUCH OQUTPUT: WASHORI6 L-2]96 1934 2w

POS
Pl

o USGS pPiP2

P1P2
PIR2

oar2 (M)
16.67967
16.98080
19.85423
22,2490
23.91154
21.60879
26, 28439
26. 11341
28.79032
42.085712
72.63864
05,4329
61,4829
66.49097
68.889%910

QHT1 (M)
16.76653
17.03058
19.89274
22.31992
23.94563
21.63700
26.30933
26. 14016
28.81185
42.87639
72.67186
65.45031
61.46436
66.62308
68.89746

PLT2 (¥)
0.00000
0.30113
3. 17456
5.56979
7.23187
4.92912
9.00472
9.43378

12.11065

26. 17745

55.95897

48.75327

44.80327

49.61130

52.20943

DLTY (m)
0.00030
0. 26405
3. 12821
5.55339
7.179%0
4.87047
9.54280
9.37383

12.04732

26.109%4d0

55.90533

4B.681378

44.69783

49.85655

54.13093

LINE 2 OH DATA FAR0M REDUCH QUTPUT: L-17026 1958 157

Note:

L=2396 is only about 208 double~rua.

DDH (44)
J.00
37.08
48,35
16.40
52.77
58.65
6l.92
60. 1
63.133
67.59
53.64
69.49
105. 44
‘“5025
78.50

13



8a 208 (1¥) 5D (mm) v él:% 05D (KN) eps

61 0.00 0.900 0.00 CO# POST

UsaGs 37.08 2.97 0.00 0.10 BUILDING 3

P 6 48.35 5.47 <. 98 3J.00 OTHER SI o
N 6 16. 40 1.3 5.43 5.43 CON FOST
LI 54.717 8.95 7.83 7.83 CoON pPO3T
L &l 568.65 10.79 1.04 11.64 COM 2087
K 61 61.92 11,75 14.80 13.80 CON vos1
J el ol 1 12.70 16,12 16.12 CON POST
H e 63.33 13.81 19.08 19.08 OTHER 351
F 6 67.59 5.4 23.75 23.75 Cod pOST
C 61 53.64 18.25 3.3 33.30 CoON POsI
B 61 69.49 19.39 37.60 37.60 CON pPOST
A 61 105. 44 20.12 40.48 40.48 CON POST
L 60 78.50 22. 34 49.% 49.90 CO¥ rposI

SD = J.%2 * SQRT(DSD) Aa

# 84 NOT PLOTTED ON PROFILE

? DA NOT USED IN REGABSSION

@ BN ON SPUR

D 6 DSD CALC. FROM REDUCH OUTPUL: WASHOR'® L=2396 1934 2W0
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BA
56 0SG3
61
374
61
374
61
374
61
61
374
61
374
61
61 (1)
374
61
374
374
374
61 (2)
374
61
374
374
3764
374
374
63.7
61
374
380
380
60
380
380

P
-
N
v
o}
u
L
K
S
J
R
H
G
P
4
N
N
K
)
J
C
H
0
F
G
2
A
3
A
B
Y
E

LINE 7 OH DATA FROM REDOCH OUTPUT:
LINE <Z OH DATA FROM REDUCH QUTPUT:

PO3
21p2

P1P2
21
P1P2

OHTZ (M)
17.086858
19.93062
20.16763
22.33004
21.17585
23.98619
24.52174
21.68318
26.35833
24.80666
26.17048
28.09315
28.35841
31.72718
37.62621
42.91852
43.56481
60.06387
61.28436
63.53196
67.13207
72.68112
60.78229
66.30369
71.36511
78.11882
78. 18548
80.33121
61.51793
65.41480
67.05653
65.56783
66.52817
81.96343
83.428508

QHT1 (M)
16.38080
19.85423
20.08371
22.24946
21.09536
23.91154
24.44620
21.60879
26.28439
24.73583
26.11341
28.02550
28.79032
31.65983
37.55919
42.85712
43.50930
60.01859
61.23529
63.48720
67.08964
72.63864
60.74231
66.32112
71.32344
78.07730
78.14359
80.29422
61.48294
65.37800
67.02129
65.53263
66.49097
81.93890
83.25833

DLT2 (4)
0.00000
2.86204
3.09905
5.26146
4.10727
6.91701
7.45316
4.61460
9.28975
7.73808
9.10190

11.02457

11.78983

14.65860

20.55763

25.8439%

26.49623

42.96529

44.21578

46.46338

50.06349

55.61254

43.71371

49.29511

54.29653

61.05024

61.11690

63.26263

44.484935

4834622

49.98795

48.49925

49.45959

64.89485

66.21650

DLT1 (M)
0.00000
2.87343
3.10291
5.26866
4.11456
6.93074
T.486540
4.62799
9.30359
7.75503
9.13261
11.04470
11.80%952
14.67903
20.57839
25.87632
26.52850
43.03779
44.254459
46.50640
50.10884
55.65784
43.76151
49.34032
54.34264
61.09050
61.16279
63.31342
44.50214
48.39720
S50.04049
48.55183
49.51017
64.95810
66.27758

L=-17026 1958 15T
WASHOR18 L-23117 1973 1s7T

DDHE (44)
0.00
-11.39
-3.86
-7.20
-7.25%
-33:13
-12.24
-13.39
-13.84
-16.95
-30.71
-20.13
-19.69
-20.43
-20.76
-20. 38
-32.27
-42.50
-38.71
-43,02
-45.35
-45.30
-47.80
-§5.21
-46.11
-4b. 26
-45.89
-50.73
-52.79
-50. 38
-52.54
-52.58
-50.58
-63.25
-61.03




(1)
374
o1
374
374
374
61 (2)
374
61
374
374
374
374
374

63.7
61
374
380
380
60
380
380

P
W
N
v
h |
U
L
K
S
J
B
H
G
P
F
N
M
K
D
J
C
3
D
E
G
2
A
B
.
B
E
r

DDH (MNM)
0.00
-11.39

-3.86

-7.20

-7.29
-13.13
-12.24%
-13. 39
-13.84
-16.95
-30.71
-20.13
-19.69
-20.43
-20.76
-26.38
-32.27
-42.50
-38.71
-43.02
-45. 35
-45.30
-47.80
-45.21
-46. 11
-46.26
-45.89
-50.79
-52.79
-50.98
-52.54
‘51-58
-50.58
-63.25
-6561.08

SD

(1Y)
0.00
2.49
2.83
333
3. 52
3.98
4.08
4,84
5«27
5.49
5.69
5. 96
6.18
6.41
6.62
6«90
433
Ted3
7.59
778
1.99
8. 16
8.37
8.56
8.62
8.64
8.65
8.67
9.00
9. 24
9.35
9. 44
9.63
10. 35
10.46

D (KN)
0.00
3.10
4.00
5.56
6.19
7.53
8.33
1%. 22

13.87
15. 10
16. 18
17.79
19.10
20.53
21.95
23.79
25.40
26.384
280.83
30.28
31.94
33.32
35.02
36.68
36.68
36.68
36.68
36.68
40,48
42.75
43.69
44.55
46.38
53.54
54.70

DSD (KHM)
0.00
3.10
4.00
5.56
6.19
193
8.33
11.72

13.87
15.10
16. 18
12.79
19. 10
20.53
21.95
23x 7Y
25.40
26.84
28.83
30.28
31.94
33.32
35.02
J6.068
3% 27
37.35
A7+83
37.60
40.48
42.75
43.69
44,55
46.38
53.54
54.70

TYPE
UILDING
OTHZR S1I
CON POST
COR POST
CON POST
CON POST
CON POST
CON POST
CON POST
OTHER ST
CON POST
CON POST
OTHER ST
CON POST
OTHER ST
CON POSI
COd POST
OTHER ST
CON POST
CON PCOST
CON POST
CON POST
CON POST
OTHER ST
OTHER ST#
CON POST?
CON POST#
BOULDER ¢
CON POST
CON POST
BEDROCK
CON POST
CON POST
SEDROCK
BEDGOCK

SD = 1.414 * SQRT (DSD) MM

# BM NOT PLOTTED ON PROFILE
? BM NOT USED IN REGRESSION
@ BM ON SPUR
D & DSD CALC.

FROM REDUCH OUTPUT: L-17026 1958 1ST
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BA
£ 380

380

380
GA ST
380
380
380
380
380
1 USE
380
375
375
375
375
375
375
375
375
375
375
375
375
375
375
379
376
376
376
376
377
378
378
378
378
378
378
378
M USGS
378

J
K
L
.}
N
C
P
Y
R
S
T
U
v
-
<
P
N
4
H
L
A
B
-
X
Y
Z
B
U
;
3
R
Q
P
N
2
L

QAT2 (M)
82.11663
83.43787
81.85053
78. 15724
108.34161
89.31381
91.54030
94, 76580
95. 86567
99.72929
97.63188
106. 39996
108. 10874
113.87400
122.39062
127. 15278
132.01278
131.37592
137.85716
138.05817
139.23542
148. 94968
153.44778
334. 30593
274. 14370
658.58099
634.31036
632. 13549
625.60691
605.97302
590.07245
584.06030
579.78868
571.28984
583.82353
555. 11652
548.64529
541. 19025
537.04622
534.64369

OHT1 (M)
81.93890
83.25838
81.72420
77.97180
108.15599
89.12612
91.34358
94.56904
95.67033
99.53206
97.46377
106.20551
107.91897
113.68021
122.19174
126.93769
131.79968
131.16696
137.64414
137.84163
139.02191
148.74236
153.24148
334.08822
273.92891
658.39216
634.12807
631.97545
625.42776
©05.84187
589.39337
583.88159
579.62876
571.1i1698
583.64870
554.95651
548.47210
541.01618
536.87862
534.47424

DLT2 (¥)
0.00000
1.32124

-0.26610

-3.95939

26.22498
7.20218
9.423067

12.64917

13.74904

17.61266

15.931525

24.28333

25.99211

31.75237

40.27399

45.03615

49.89615

49.25929

55.74053

55.94154

57.11879

66.83305

71233115

252.18930
192.02707
576.46436
552.19373
550.01886
543.49028
523.385639
507.95582
501.94367
497.67205
489.17321
501.70690
472.99989
466.52866
459.07362
454.92959
452.52706

DLT1 (M)
0.00000
1.31943

-0.21470

-3.96710

26.21709
7.18722
9.40468

12.53014

13.73143

17.59310

15.52437

24.26601

25.98007

31.74131

40.25284

44.99879

49.860Q078

49.228006

55.70524

55.90273

57.08301

66.80345

71.302538

252. 14932

191.99001

576.453206
552.18917
550.03655
543.48886
523.350297
507.95447
501.94269
497.68980
489.17808
501.70980
473.01761
466.53320
459.07728
454.93972
452.53534

ODH (MN)
0.00
1.76

-51.40
batll
7.89

14.96
18.99
19.03
17.61
19.50
-9.62
16.72
12.04
16. 006
2115
37. 36
35.37
ki e &
35.29
38.81
35.78
29.59
28.57
39.98
37.06
1. 10
4.56

-17.869
1.42

-46.58
.98

-17.81

-4.87
-2.90
-17.72
-4.54
-3.06
-10. 13
-8.28

LINE 1 Od DATA FROM REDUCY4 OUTPUT: L-17026 1358 1ST

LINE 2 OH DATA F204 REDUCH OUTPUT: L-24471/3 1982 1sT

dote: This profile has no interpolated positions (except GA S7
on L-17026).
L-24471/3 is almost entirely siugle-run.




DDH (MN) SD (MH) D (KH) 25D (Kd) TYPE
0.00 0.00 ve 00 0.00 BEDRCCK
1.76 1.31 «15 1.15 BEDROCK
-51.40 2.03 & 13 2.75 OTHER ST
71 2.78 Sai/ 5.17 BEDROCK
7.89 3.23 7.00 7.00 OTHER ST
14.96 3.49 8. 16 8.16 CON POST
13.99 3.73 9.3% 9.36 CON 2P0ST
380 19.03 §.01 10.79 10.79 CO8 POST
380 17.61 4.26 12.1¢& 12.16 CON POST
1 USE 19.50 4.43 13.14 13.14 OTHER ST
380 -9.62 4.67 14.61 14.61 CON POST
375 16.72 5.28 18.67 18.67 CON POST
375 12.04 S.47 20. 10 20.10 OTHER ST
375 16.06 .17 22.35 22.35 CON POST
375 21.15 5.99 24,03 24.03 CON POST
375 37.36 6.28 26. 49 26.49 BEDROCK
375 35.37 .46 28.00 28.00 BEDROCK
375 31.23 6.63 29.51 29.51 BEDROCK
375 35.29 6.79 30.91 30.91 BOULDER
379 38.81 6.88 31.74 31.74 OTHER ST
375 35.78 7.05 33.36 33.36 CTHER ST
375 29.59 7.23 35.03 35.03 OTHER S1I
375 28.57 7. 36 36.36 36.36 OTHER ST
375 39.98 7.84 41.28 41.28 OTHER ST
375 37.00 8.27 45.93 45.93 BEDBOCK
379 11.10 13.71 125.21 126.12 CON 20ST
376 4.56 13. 91 129.77 129.77 CON POST
376 -17.69 13.99 131.23 131.23 CON PCST
376 1.42 14.07 132.85 132.85 CON P0ST
376 -46.58 14. 16 134.49 134.49 CON POST
377 1.35 14.32 137.57 137.57 CON POST
373 0.98 14. 37 138.47 138.47 CON POSI
378 -17.81 14,44 139.94 139.94 <CoON 20S7T
378 -4.87 14.53 141.02 141.62 CON POST
378 -2.90 14.61 143. 20 143.20 BOULDER
378 -17.72 14.70 145.00 145.00 CON POSI
378 -4.54 14.78 146.50 146.50 CCON POST
378 ~3.66 14,85 147.98 147.98 CON POST
4 USGS -10.13 14.93 149.59 149.59 CON POST
378 -8.28 14.98 150. 44 150.44 OTHER ST

J
K
L
N
N
C
P
Y
R
S
T
u
v
-
Q
P
N
|
H
L
A
B
.
X
Y
Z
B
0
T
S
R
<
P
N
2
L

SD = 1.221 * SQET (DSD) MM
BM NOT PLOTTED ON PROFILE
BM NOT USED IN REGRESSICH
BM ON SPUR
& DSD CALC. PROM REDUC4 OUTPUT: L-17026 1958 137
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BM
31
31
31
31
31
31
31
31
31
31
31
31
30
30
30
3G
30
30
30
30
30
30
30
30
30
30
30
30
14
14
14
14
14
14

D
E
P
8
P
J
K
L
T
0
v
Y
1
v
c
T
«
0
L
K
J
H
G
P
C
B
A
Y
X
"
v
)
P

Pas
PI1P2
P1P2
P1P2
P1P2
P122
P1P2
P1P2
P1p2

P2
P1P2
21P2
P1P2

P1P2

P2
PiP2
PI1P2
P1P2

P1P2
P1p2

P1pP2

Pi1P2
P1P2

PIP2
P1P2
21P2
P1

OHT2 (H)
3.36590
3.86625
579329
6.087869
2.78380
3.62818
2.86217
3.75870
4.87504
6.34455
3.80318
4.75106
5.480796
5.61919
S« 704156
6. 35445
1413157
6.46520
9.20688
8.99427
14.70050

23.74664
19.73344
14.79172
15. 18099
2.68471
10. 36897
9.71895
10. 344106
12.37290
11. 12462
17.57111
9.45065
9.29731

OBT1 (¥)
3.28025
3.79367
9575271
6.90074
e 195372
3.55999
2.80768
3.74544
4.77237
6.30346
9.75425
4.70937
541012
5.58222
5.606029
6.31040
7.08712
6.50274
9.189777
8.96873

14.687¢2

23.73689
19.71517
14.77583
15.17019
9.68486

10.35765
9.71439

10.35209

12.38737

11.15279
11.61581
9.53589
9.49280

ILT2 (k)
0.00000
0.50035
2.42739
2.72199

-0.58210
0.26228

-0.50373
0.39240
1.50914
2.97865
6.43728
1.38516
2.04200
2.25329
2.33826
2.98855
3.76567
3.09930
5.84098
5.62837

11.334¢0

20.36074
16.36754
11.42582
11.81509
6.31881
7.00307
©.35305
6.97824
9.0u700
7.75872
38.20521
6.08475
5.93141

DLT1 (%)
0.00000
0.51342
2.47246
2.72049

-0.52653
0.27974

-0. 47257
0.44519
149212
J.02321
6.47400
1.42912
2.12987
30197
2.38604
3.03615
3.80687
3.22249
$5.91752
5.68848

11.40737

20.45664
16.43L92
11.49558
11.38994
6.40461
7.07740
6.43414
7.07184
9.10712
7.87254
8.3355¢
6.25564
621255

DDH (MM)
0.00
-13.07
-45.07
1.50
-55.57
-17.4%
-31. 16
-52.39
17.02
-44.506
-36.72
-43.96
-87.81
-438.08
-47.78
-47.60
-41.20
-123.19
-76.54
-60.11
-712.77
-75.90
-67.38
-069.76
-14.85
-385.80
-T74.33
-81.09
-93.538
-100.12
-113.82
-130.35
-170.89
-281. 14

LINE 1 OH DATA FPROM REDOUCY OUTPUT: 82195 1920 1ST
LINE 2 OH DATA FRO& REDUCY OUTPUT: L-9052/4 1941 1ST
Note: 82195 vas not corrected for level collimation error.




EY) DDH (44) SD (mM) D (KM) DSD (KM) TYPE
31 0.00 0.00 0.00 0.00 OTHER ST
31 -13.07 3.89 3.19 3.37 CON POST
31 -45.07 5.01 5.59 5.59 BUILDING
31 1.50 6.69 9.95 9.95 CON POST
31 -55.57 10. 35 23.80 23.80 MET PIRZ
31 -17.46 11.72 30.53 30.53 COCN POST
31 -31.16 11.73 30.53 30.58 MET PIPEs
31 -52.39 13.21 38.81 38.81 BOULDER
31 17.02 15. 30 52.02 52.02 BEDROCK
31 -44.56 15.75 55.14 55.14 MET PIPE
31 -36.72 15.77 55.14 55.28 OTHER Si¢ 2
31 -33.96 16.73 62.25 62.25 MET PIPE
30 -87.81 18.33 74.65 74.65 OTHEB ST
30 -48.68 18.88 79.27 79.27 MET PIPE
30 -47.78 19.29 82.70 82.70 CON POST
30 -47.60 19. 60 85.39 85.39 CON POST
30 -41.20 20.79 96. 04 96.04 OTHER ST
30 -123.19 21.06 98.60 98.60 OTHER ST
30 -76.54 21.78 105.48 105.48 MET PIPZ
30 -60.11 22.48 112.37 112.37 OTHER ST
30 -72.77 22.67 114.23 114.23 CON POST
30 -75.90 23.01 117.69 117.69 MET PIPE
30 -67.38 23.73 125.13 125.13 CON POST
30 -69.76 23.96 127. 64 127.64 MET PIPE
30 -74.85 24.27 130.89 130.89 OTHER ST
30 -85.80 25.01 138.99 138.99 OTHER ST
30 -74.33 25.17 140.87 140.87 OTHER ST#
30 -81.09 25.21 141,31 141.31 OTHER ST
14 -93.58 26. 10 151.40 151.40 CON POST
14 -100.12 26.28 153.50 153.50 XXXLXLX4
14 -113.82 26.50 156. 10 156.10 OTHER ST
14 -130. 35 26.71 158.58 158.58 OTHER ST
14 -170.89 27.24 164.91 164.91 CON 20ST
14 -281.14 27.27 165. 32 165.32 OTHER S1

D
P
d
P
J
K
L
T
0
v
Y
X
v
U
T
Z
2
0
L
K
J
H
G
4
3
A
Y
X
W
v
.
P

SD = 2.121 * SQET(DSD) MA

¢ BM NOT PLOTTED ON PROFILE

2 BM NOT USED IN REGRESSION

@ BM ON SPUR

D & DSD CALC. FROM REDUCY OOTPUT: 82195 1920 1ST
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BA
14
23
23
23
23
23
23
23
23
23
23
<3
24
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
23
45
25
25

Qo
K
L
T
0
P
-
S
U
v
»
2
A
B
P
H
I
L
K
N
P
0
Q
v
X
Y
A
B
C
E
P
G
J
K
P
L
|
N
]
Y

P1P2
P1P2

OHT2 (M)
9.91010
40.24728
67.303807
62.47994
46.83303
33.70842
14. 36849
12.09498
12. 38047
17.58198
12.69884
12.71478
18.75439
21.85415
37.24743
29.76876
30.36190
31.16409
29.13460
36.07511
30.75733
35. 16081
30.37990
29.36442
31.69725
38.64504
30.94019
29.66901
31.96586
34,29305
41.25833
41.35624
4B8.93425
53.19794
4B.66894
46.04671
50.84254
45.41588
52.34128
54.72951

OHT1 (M)
9.99476
40.33141
67.40900
62.58134
Lb.97486
33.83442
14.49896
12.22794%
12.49923
17.71242
12.82514
12.857606
18.88947
22.03536
37.39386
29.92091
30.49648
31.31330
29.29292
36.18785
30.91729
35.32578
30.53808
29.53521%
31.86567
38.80378
31.12671
29.83380
32.12061
34.443659
41.4137
41.50994
49.08895
53.35165
48.83722
46.20971
51.00964
45.58950
52.51905
54.90543

DLIZ2 (M)

0.20000
30.33118
57.39797
52.56984
36.92293
23.79832
4.45839
2.18488
2.47037
7.67188
2.78874
2.80468
B8.84429
11.54405
27.33733
19.85866
20.45180
21.25399
19.22450
26. 16501
20.84723
25.25071
20.46980
19.45432
21.78715
28.73494
21.03009
19.75891
22.05576
24.38295
31.34823
31.44614
39.02415
43.28784
38.75883%
30. 13661
40.93244
39.50578
42.43118
44.815941

DLT1 (H)

0.00000
30.33665
57.41424
52.58658
36.98010
23.83960
4.50420
2.23318
2.50447
7.71766
2.83038
2.86290
8.89471
12.04058
27.39910
19.92615
20.50172
21.31854
19.298 186
26.19309
20.92253
25.33102
20.54332
19.54045
21.87091
28.80902
21.13195
19.83910
22« 12585
24.45183
31.41895
3153518
39.09419
43.35689
383.84240
36.21495
41.01488
39.59474
42.52429
844.91067

DDH (MY)
N.00
-5« 47
-16.27
-10. 74
-57.17
-41.34
-45.81
-48.30
-34.10
-45.78
-41.64
-58.22
-50.42
-96.53
-0l1e77
-07.49
-49.92
-64.55
-73.60
-248.08
-75.30
-80.31
-73.52
-806.13
-83.76
-74.08
-101.86
-80.19
~-70.09
-68.88
-70.72
-69.04
-70.04
-69.05
-83.62
-76.34
-82.44
-88.98
-93.11
-91.26

LINE 1 OHR DATA FROM EEDUCH4 OUTPUT: 82270 1921 1ST
LINE 2 OH DATA FROM REDUCH OUTPUT: L-9402 1941,42 1ST
Note: 82270 was not corrected for level collimation error.




T DDH (4M) 30 (MM) D (KN) DSD (KN) TYPE
14 0.00 0.00 0.00 0.00 XXXIXXLXX
23 -5.47 4.09 3.7 3.71 OTHER ST
23 -16.27 5.94 7.84 7.84 OTHER ST
23 -16.74 7. 11 11.24 11.24 MET PIPE
23 -57.17 8.74% 16.97 16.97 XXXAXIXX
23 -41.34 9.61 20.51 20.51 OTHER ST
23 -45.81 10. 50 24.50 24.50 OTHER ST
23 -48.30 11.28 28.26 48.26 OTHER ST
23 -34.10 12.03 32.15 32.15 OTHER ST
23 -45.78 12.97 37.40 37.40 ®ET PIPE
23 ~41.64 13.57 40.91 40.91 OTHER ST
23 -58.22 15.10 50.70 50.70 OTHEER ST
24 ~50.42 15. 56 53.85 53.85 CON POST
24 -96.53 16 11 57.71 57.71 XXXXXZXX
24 -61.77 17.84 70.71 70.71 OTHER ST
24 -67.49 18. 81 78.66 78.06 XXXXXXXX
24 -49.92 19.08 80.95 80.95 CON POST
24 -64.55 19.87 87.74 87.74 MET PIPE
24 ~73.66 20.01 89.02 89.02 BEDROCK
24 -28.08 20.65 94.82 94.82 BEDROCK
24 -75.30 21. 24 100.25 100.25 MET PiPZ
24 -80.31 21.24 100.25 100.29 OTHER ST
24 -73.52 21.28 100.63 100.63 OTHER ST
24 -86.13 23.17 119.29 119.29 BOULDESR
24 -83.76 23.79 125.76 125.76 BEDROCK
24 -74.08 24. 14 129.58 129.58 OTHER ST
25 -101.86 24.54 133.87 133.87 BUILDING
25 -80.19 24.55 134.01 134.01 BUILDING
25 -70.09 24.60 134.57 134.57 LXXZZLXX#
25 -68.38 24.90 137.77 137.77 OTHER ST
25 -70.72 25.07 139.70 139.70 OTHER ST
25 -69.04 25.21 141.23 141.30 OQTHER ST @
25 -70.04 25.71 146.89 146.89 BEDRICK
25 -69.05 25. 81 148.06 148.06 2222222
25 -83.62 26. 30 153.70 153.70 HMET PiPE
25 -78.34 26. 31 153.68 153.88 OTHER 57T#
25 -82.44 26.74 158.91 158.91 OTHER ST
25 -88.96 26.98 161.76 161.76 OTHER ST
25 -93. 11 27.38 166.66 166.66 MET PIPE
25 -91.26 28.03 174.63 174.68 XXXXXZXX

0
K
L
T
0
P
<
S
1}
v
“
2
A
B
4
H
1
L
K
N
P
Q
o,
v
X
Y
A
B
C
F
G
J
K
P
L

SD = 2.121 * SQRT (DSD) MM

¢ BM NOT PLOTTED ON PROFILE

? BY NOT USED IN REGRESSION

d B4 ON SPUER

D & DSD CALC. FEOM REDUCH4 QUTPUT: 82270 1921 1ST
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B84
49
49
50
50
50
50
50
50
50
50
50
50
50
51
31
31
51
51
51
51
51
- %
51
51
51
51
51
MAG STA
51
51
31
51
51
31
51
52

L™

Hur™m

XwUZERLITYMOWOW>N WM S

S
T
U
v
X
X
Z
A

POS
P1P2

P1P2

CHT2 (M)
16.46336
28.8231°¢
37.66983
50. 13251
66.40540
81.51730
130. 13446
167.40603
204.68473
137.84154
122.69864
107.80411
108.273504
109.99245
90.98043
82.71030
79.24131
75.75844
72.59162
108. 10640
115.45191
196.85086
73.42173
76. 18697
100.65763
105.33838
95.76838
97.60782
80.79842
60.77619
58.52490
50.66366
42.71171
47.04370
44.46241
52.79645

Q4T1 (M)
16.30420
24.68779
37.50981
49.97279
66.24895
81.35953
129.97687
167.25645
204.53828
137.70495
122.55020
107.67319
108.13767
109.83274
90.84691
82.56539
79.09691
75.60834
72.45228
107.95630
115.32206
196.71743
73.26793
76.03243
100.49724
105.17225
95.60672
97.42704
80.62990
60.58778
58.34818
50.49098
§2.54637
46.88338
44,.29902
52.62856

DLTZ2 (M)
0.00000
8.35983

21.20647

33.66915

49.94210

65.053%4

113.67110

150.94267

188.22137

121.378.:8

106.23528

91.34075

91.81568

93.52910

74.52307

66.24694%

02.77795

59.29508

56.12826

91.64304

98.98855

180.38750

56.95837

$59.72361

B4.19427

88.87502

79.30502

B81.14446

64.33506

44,.31283

42.06154

34.20030

2b. 24835

30.58034

27.99905

36.33309

DLT1 (M)
0.00000
3.36359

21.20561

33.66859%

49.34475

65.05533

113.67267
150.95225
188. 23408
121.40075
106.24600

91.36899

91.83347

93.52854

T4.54271

66.26119

62.7927

59.30414

56. 14808

$51.65210

99.01786

180.41323

56.96373

59.72823

84.19304

88.86805

79.30252

81.12284

64.32570

44.28358

42.04398

34.18678

26.24217

30.57918

27.99482

3o.32436

DDH (4Y)
0.00
-3.70
0.86
0.56
-2.05
-1.39
* a7
-9.58
-12.71
-22.57
-10.72
-28.24
-17.79
Je5SH
-13. 04
-14.25
-14.76
-9.06
-19. 82
-9.06
-29. 31
-25.73
-5.36
-L.b2
1«23
6.97
2. 50
2%3.62
9. 36
2925
17.56
13.52
6. 18
1.16
4. 23
8.73

LINE 1 OH DATA FROM REDUCH OQUTPUT:
LINE 2 OH DATA FRO4 REDUCY4 OUTPOT:

L-163 1930 1sT
L=-9155 1941 15T




5 DDHE (MM) SD (4M) D (KM) DSD (KH) TYPE

49 0. 00 0.00 0.00 0.00 XXXXXXXX
49 -3.76 1.66 0.61 0.61 CON 20ST
50 0.80 3.33 2.47 2.47 OTHER ST
50 0.56 4.26 4.03 4.03 CON POST
50 -2.65 5.07 5.71 5.71 OTHER ST
50 -1.39 5. 74 7.33 7.33 OTHER ST
50 -1.57 8.86 17.45 17.45 CON POST
50 -9.58 9.44 19.79 19.79 CON POST
50 -12.71 10.15 22.90 22.90 CON POST
50 -22.57 11.24 28.10 28.10 OTHER ST
50 -10.72 11.73 30.56 30.56 OTHER ST
50 -28.24 12. 34 33.86 33.86 OTHER ST
50 -17.79 12.70 35.85 35.85 OTHER ST
51 0.56 13. 14 38.36 38.36 CON POST
51 -19.64 13.57 40.92 40.92 OTHER SI
51 -14.2 14.01 43.66 43.66 CON POST
51 -14.76 14.33 45.62 45.62 OTHER ST
51 -9.06 14.60 47.37 47.37 CON POST
51 -19.82 14.68 47.37 47.90 OTHER ST#
51 -9.06 15. 18 51.19 51.19 CON POST
51 -29.31 15.75 55. 15 55.15 CON POST
51 -25.73 16. 34 59.36 59.36 CON POST
51 -5.36 16.76 62.45 62.45 CON POST
51 -4.62 17.28 66437 66.37 CON 20ST
51 1.23 17.67 69.37 69.37 CON POST
51 6.97 18.12 73.02 73.02 XXXXXIXX
51 2.50 18.20 73.02 73.60 OTHER ST#
MAG STA 21.62 18.29 73.02 74.33 CON POST#
51 9. 36 18.59 76.82 76.82 CON POST
51 29.25 19.04 80.58 80.58 CON POST
51 17.56 19. 10 81.12 81.12 OTHER ST
51 13.52 19.54 84.86 84.86 OTHER ST
51 6.18 20.70 95.21 95.21 OTHER ST
51 1.16 20.77 95.87 95.87 OTHER ST
51 4.23 20.78 95.87 95.93 OTHER ST¢
52 8.73 20.94 97.47 97.47 BUILDING

ExrxUGUtywOmouowrPENMuGGHUOUERGOXN

x 0w

S
T
U

-

> < M

SD = 2.721 * SQET (DSD) MM

¢ 34 NOT PLOTTED OF PROFILE

? 88 NOT USED IN REGRESSION

2 BM ON SPUR

D & DSD CALC. FROM REDUC4 QUTPUT: L-163 1930 15T
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S
g
v
#
i
Y
Z
A
B
C
D
F
G
H
J
K
L
M
N
P
U
v
W
X
Y
Z
A
B
-
E
P
G
H
B
J
T
u
v

PiP2
P1P2

P1P2

CHT2 (M)
42.81330
102.74629
3.13582
4.33156
19.43787
9.49303
7.19115
21.67436
127.17785
37.69749
12.09158
18.55477
25.24470
28.03702
27.88429
30.93550
44.35069
60.23065
86.23729
245.13223
205.92323
202. 18845
199.67838
228.39103
230.18180
192.72391
216.97778
243.03507
177.50837
135. 16049
131.33074
156.06850
210. 47564
95.07272
87.37336
85.05466
76.48229
76.54953
712.35250
71.62467
68.84501
68.42282
61.67263
69. 19281
58.59030
63.36898
63.03266
62.20718
55.10957

QHT1 (M)
42.68970
102.63550
3.0131783
4.25354
19.33637
9. 38531
vo 11223
21.57634
127.07356
37.59197
11.58116
18.44363
25.12848
27.93862
27.76979
30.84030
44.23505
60.12639
86.12661
245.02445
205.827177
202.09255
199.57634
228.28236
230.07759
192.03672
216.86664
242.93114
177.39686
135.04920
131.21798
155.95764
210.35760
94.92859
87.25471
84.91928
76.38354
76.44191
72.24225
71.51486
68.71942
68.31647
61.57318
69.08105
58.48897
03.26453
62.93222
62.10791
65.00992

DLT2 (M)
0.00000
59.93299
-39.67748
-38.48174
-23.37543
-33.32027
-35.62215
-21.13834
84.36455
-5.11581
-30.72172
-24.25853
-17.56860
-14.77628
-14.929%01
~-11.87780
1.53739
17.41735
§3.42399
202.31893
163.10993
159.37515
156.86508
185.57773
187.36850
149.91561
174.16448
200.22177
134.69507
92.34719
88.51744
113.25526
167.66234
52.25942
44.56006
$2.24136
33.66899
33.73628
29.53920
28.81137
26.03171
25.60952
18.85933
26.37951
15.77700
20.55568
20.21936
19.39388
22.29627

DLT1 (¥)
J.00000
59.94580
-39.67187
-38.43116
-23.35333
-33.30439
-35.57747
-21.113386
84.38386
-5.09773
-30.70854
-24.24607
-17.56122
-14.75108
-14.91991
-11.84940
1.54935
17.43669
43.43691
202.33475
163.13807
159.40285
156.88664
185.59266
187.38789%9
189.94702
174.17694
200.24 144
134.70716
92.35950
88.52828
113.26794
1607.66790
52.23889
44.56501
42.229538
33.69384
33.75221
29.55255
23.82516
<6.02972
25.62677
18.83348
26.39135
15.79927
20.57483
20.24252
19.41821
22.32022

DDH (MM)
J.00
-12.81
-5.61
-50.58
-22.10
-15.88
-44.68
-25.58
-19.31
-18.08
-13.18
-12.40
-T7.38
-25.20
-9.10
-28.40
-11.96
-19. 34
-l8:92
-15.82
-28.14
-27.70
-21.56
-14.93
-19.39
-31.41
-14.40
-19.07
-12.09
-12. 31
-10.84
-12.68
-5.56
20.53
-4.95
11.78
-24.85
-15.93
-13.35
-13.79
1.99
1789
-24.15
-11.84
-22.27
-13.15
-23.16
-24.33
-23.95

1 OA DATA Fa30M REDUCH QUTRUT: L-176 1930 157
2 OH DATA FROM REDUCH OUTPUT: L-9145 1941 15T




DDH (MM) SO (HM) D (K¥) DSD (KM) TYPE

0.00 0.00 0.00 0.00  XXXXXXXX

-12.81 3.97 3.51 3.51 XXXIiXXX

-5.61 6.01 7.99 8.02 XXXIXIXX

-50.58 6.87 10. 49 10.49 XXXXXXXX

-22.10 7.53 12.62 12.62 OTHER ST

-15.88 7.61 12.62 12.87 BUILDING# 2

-44.68 9.00 18.00 18.00 OTHER ST

-25.58 9.57 20. 36 20.36 OTHER ST

-19.31 10.04 22.39 22.39 XXXXIXXX

-18.08- 10. 49 264,46 24.46 AXXXXZXX

~13.18 11.02 27.02 27.02 OTHER ST

-12.46 11.89 31.44 31.44 OTHER ST

-7.38 12.47 34.54 34.54 XXXXXXXX

-25.20 12.98 37.45 37.45 OTHER ST

-9.10 13.42 40. 04 40.04 OTHER ST

-28.40 13.66 41.50 41.50 OTHE3 ST

-11.96 14.17 - 44.65 44.65 CON POST

-19.34 14.67 47.85 47.85 OTHER ST

-12.92 14.97 49.82 49.82 CON POST

-15.82 15.35 52.39 52.39 CON POST

-28. 14 16.00 56.93 56.93 OTHER ST

-27.70 16. 25 58.73 58.73 XXXXXKXX

-21.56 16.47 60.31 60.31 CON POST

-14.93 16.99 64.18 64. 18 XXXXXXZX

-19.39 17.20 65.74 65.74 CON POST

-31.41 7.35 60.88 66.88 OTHER ST

-12.46 17.72 69.76 69.76 CON POST

-19.67 17.85 70.86 70.86 CON POST

-12.09 18.06 72.51 72.51 CON POST

-12.31 18.26 74.14 74. 14 OTHER ST

-10.84 18. 32 74.59 74.59 OTHER ST#

~12.68 18.47 75.87 75.87 OTHER ST

-5.56 18. 64 77.23 77.23 XXXXXXXX

20.53 19. 14 81.42 81.42 CON POST

-4.95 19.35 82.30 83.27 ZXXXIXXiX

11.78 19.77 86.91 85.91 CONW POST

~24.85 20. 34 91.98 91.98 BUILDING

-15.93 20.37 91.98 92.23 BUILDING#

-13.35 20.41 91.98 92.59 BUILDINGS

-13.79 20. 40 92.49 92.52 MET PIPES

1.99 20. 81 92.62 92.62 XXXXXZXX#

54 -17.25 20.74 95. 64 95.64 CON POST
L 54 -24.15 21.02 98.17 98.17 OTHER ST
54 -11.84 21.39 101.72 101.72 CON POST
54 -22.27 22.05 108. 06 103.06 OTHER ST
54 -19.15 22.28 110. 32 110.32 OTHER ST
54 -23.16 22.32 110.69 110.69 OTHER ST#
54 -24.33 22.32 110.69 110.72 OTHER STs
12 -23.95 22.41 111.59 111.59 XIXXXXiX

S
U
V
K
X
b 4
Z
A
B
C
D
F
G
|
J
K
L
b |
N
P
U
v
-
X
Y
A
A
B
C
D
E
F
G
H
W
J
T
U
v

= 2.121 # SQRT(DSD) aa
4 NOT PLOTTED ON PROFILE
34 NOT USED IN REGEEBSSION




@ BM ON SPUR
D & DSD CALC. FRONM REDUC4 OUTPUT: L-176 1930 1ST
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Ho<xXxkK~<NM>O

GS

40 0SGs

3 55

g2 55

P 55

N 55

65 USGS

A 1

K 55

133 USGS

118 05GS
55
55
55
54
54
54
10
10

LINE 1 OH

LINE 2

v

.~
AR

OHT2 (M)

3J.66821
30.28117
3.59700
2.37852
5.65833
5.24884
6.57293
10. 18896
13.26364
9.76404
12. 13347
14.03209
17.08920
16.68587
13.91209
19.79272
27.30423
36.43808
40.50477
35.68592
34.60072
54.81584
68.64726
74.93662
76.72024
838.70751
90.95762
95.72920

FEOM BREDUCY4 QUTPUT:
OH DATA FRBOM REDUCH OQUIPUT:

OHT1 (M)
3.64094
30.25582
3.65045
2.37872
5.63219
5.27193
6.55632
10. 15855
13.22521
9.72347
12.09335
13.99345
17.05950
16.65097
13.88151
19.76039
27.27945
36.39955
40.48551
35.66743
34.58293
54.80887
68.64325
74.93721
76.71933
88.70211
90.95408
35.72200

L-188
L=9117

DLT2 (M)

0.00000
26.61296
-0.07121
-1.289%69

1.99012

1.58063
2.90472

8.52075

9.59543
6.09583
8.46526
10.36388
13.42099
13.01766
10. 243838
16. 12451
23.63002
32.76987
36.83656
32.01771
30.93251
S1.14763
64.97905
71.26841
73.05203
85.03930
87.23941
92.06099

1330
1941

1ST

151

SLT1 (M)
0.00000
26.61488
0.00951
-1.26222
1.9912%
1.63099
2.91538
6.51761
9.58427
5.08253
8.45241
10.35251
13.41856
13.01003
10. 24057
16. 11945
23.63851
32.75861
36.84457
32.02649
30.94199
51.16793
65.00231
711.29627
73.07839
85.06119
87.31314
92.08106

DDH (MH)
0.00
-1.92
-80.72
-27.47
-1.13
-50.36
-10. 68
3. 14
11. 16
13.30
12.85
11.37
2. 43
7.63
Judl
5.06
-2« 49
11.26
-8.01
-8.78
-9.48
-20.30
-23.26
-27.86
-20. 30
-21.89
-23.73
-20.07




BN JDH (NN) SD (MY) D (KY) B5D (K¥) TYPE

56 V.00 V.00 0.00 0.00 ZXALx£2ZX%X
56 -1.92 3.87 333 3.33 OTPER ST
55 -80.72 5.76 7.39 7.39 CON POST
55 -27.47 7.03 10.99 10.99 BOULDER

55 1. 13 7.63 12.95 12.95 CON POST
55 -50.36 8.74 16. 97 16.97 XXXXXXXX
55 -10.66 9.70 20.93 20.93 OTHER ST
55 3. 14 10.41 28,11 24.11 DBOOULDER

55 11.16 11.04 27.09 27.09 OTHER ST
32 USGS 13.30 11.21 27.91 27.91 DBOULDESR »
40 DSGS 1£4.85 11.21 27.94 27.94 BOULDER ¢
S 55 11.37 11.23 28.01 28.01 CON POST
R 55 .43 11.93 31.66 31.66 OTHER 35T
P 55 7.63 12.50 34.72 Ju.72 CON POST
N 55 Je. 31 13.07 37.9%9 37.99 CON¥ POST
65 USGS 5.06 13.69 41.69 41.69 BOULDER

L 55 -2.49 14.75 48.35 48.35 CON POST
E 33 11. 26 15.34 52.30 52.30 CON POST
133 0SGS -8.01 15.83 55.70 55.70 BOULDER

118 USGS -8.78 16. 41 59.88 59.88 DBOULDER #
55 -9.48 16. 45 60. 17 60.17 OTHER ST
55 -20. 30 18.00 72.02 72.02 COCN POST
55 23.26 18.85 78.96 73.96 OTHER ST
54 -27.86 19. 15 81.51 81.51 OTHER ST
54 ~26.36 19. 24 82.26 82.26 OTHER ST
54 -21.89 19.68 86.05 86.05 OHTER ST
10 -23.73 19.76 86.79 86.79 XXXIXIXX
10 -20.07 20.06 89.49 89.49 XXXXXZIXX

HCCauM-<M>N

J
E
A
Y
.
T
U

o

2.121 * SCRT (DSD) MM

NOT PLOTTED ON PRUFILE

NOT USED IN REGRESSION

OM ON SPUR

& DSD CALC. FROM REDUCH4 OUTPUT: L-188 1930 1sT
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BY 20S
ABERDEZENPIPZ
TIDAL 2
25 Pi1P2
25
25 P1pP2
26
26
26
20
8 USGS
26
26
26
26
26
26
26
26
27
27
27
27
27
28
27
27
27
28 P1P2

S
) 4
Z
A
B
E
G
L
K
N
«
T
0
B
X
Y
D
d
L
|
N
R
¥
¢
yA
q

QHT2 (M)
5.88815
3.18168
3.40738
3.839338
3J.08767
5.57999

21.56128

60.47808

67.11135

40.03291

106.04090

147.25830

66.85395

154.56386

150.23073

161.79545

132.80403

131.199%8
13.043564

36.401742

548.44200

26.75473

33.13869
712.58898

62.05168

87.24926

92.67128

27.40897

OHT1 (M)
.03216
3.55953
3.60373
3.98051
J.23343
S. 73445

21.70329

60.62508

07.22077

40. 17344

106. 18324

147.41596

66.99206

154.70325

150.37184

161.95153

132.97059

131.43409

13.90367

Je.067470

54.7 3265

26.97307

33.33828

72.75503

62.21294

87.50883

92.84030

127.55323

DLT2 (M)

0.00000
-2.70647
-2.48077
-2.04877
-2.80048
-0.30816
15.67313
54.58993
61.22320
34.74476
100.15275
141. 37015
00.96580
148.67571
144, 34258
155.90730
126.91588
125.31183

7.75549
30.51327
48.55385
20.86658
27.25054
66.70083
56.16353
81. 36111
86.78313
121.52082

DLT1 (M)

0.00000
-2.47263
~2.42843
-2.05165
-2.79873
-0.29771
15.67113
58.59292
61. 10861
34.14128
100.15103
141.38380
60.95990
148.67 109
144,.33968
155.91937
126.93843
125. 40193

7.87151
30.64254
48.70049
20.94091
27.30612
b66.72287
56.18078
81.47667
80.80814
121.52107

DDH (MM)
0.00
-233.84
-52. 34
2.88
-1.75
~10.45
2.00
-2.99
38.59
3.48
1.67
-13. 65
5.90
.62
2.90
-12.07
-22.55
-90. 10
-116.02
-129. 27
-146.64
-74.33
-55.58
-22.04
-17.25
-115. 50
-25.01
-0. 25

LISE 1 OH DATA FROM REDUCHY OUTPUT: WASHOR6 L-751
LINE 2 OH DATA FROM REDUCH OUTPUT:

1933 187
WASHOR2 L-23527 1974 157




B DDH (MH) SD (M%) D (KN¥) DSD (KN) TIPE
ABERDEEN 0.00 0.00 0.00 0.00 CON POST 2
TIDAL 2 -233.84 3.54% J.48 3.86 OTHER ST«¢?0
25 ~52.34 4.77 6.60 6.99 BUILDING
25 2.88 2.31 8. 34 8.68 BUILDING
25 *1e79 6.42 12. 34 12.68 CON POST
26 -10.45 7.41 16.55 16.89 CON POST
26 2.00 8.10 19.34 20.17 CON POST
26 -2.99 9.93 29.99 30.32 CON POSTI
26 34.59 11.52 40.52 40.85 CON POST
8 USGS 3.48 11.83 42.75 43.08 CON POST
26 1.67 13.00 51.95 52.48 XXXXXXIXX
26 -13.65 14.68 65.98 66.31 CON POST
26 9. 90 15.52 73.74 74.07 CON POST
26 4.62 16.38 82.21 82.55 CON PQST
26 2.90 16.09 85.40 85.73 CON POST
26 -12.07 17.31 91.79 92.13 CON POST
26 -22.55 17.61 95.02 95.36 CON POST
26 -90. 10 17.90 98.26 98.59 CON POST
27 -116.02 19.33 1714.60 114.94 OQOTHER ST
27 -129.27 20. 41 127. 76 123.09 CON POST
27 -146.64 21. 19 137.79 138.13 CON POST
27 -74.33 21.46 141.31 141.65 OTHER ST
27 -55.58 21.65 143.78 144,12 OTHER ST
27 -22.04 22.37 153.64 153.97 OTHER ST
27 -17. 25 23.43 168.61 168.94 0TI ST
27 -115.56 24.02 176.72 177.52 CON POST
27 -25.01 24.10 178.07 178.60 BUILDING
28 -0.25 25.36 197.52 197.86 OTHER ST

BFEOOCMECHOZ X0 MW N X
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= 1.803 * SQRT (DSD) M:
BM NOT PLOTTED ON PROFILE
BY NOT UOSED IN REGRESSION
BY ON SPUR
D & DSD CALC. FRONM REDUCH QUTPUT: WASHORG6 L-751 1933

S
Ll
?
@




-
(W)
(Ve )
(-]
o
‘uJ
e}
<<

-
|

(w) "A313

0sS

1000°0 | sqe a3jeaub a4

91°p- = 1

UOLIPLASP paepuRlsS [+ = Saeq 30 yjbua|
Pa3284400 - uUOL}ORA}34

Wy /umt 99€°0- EE£61 - bZ61 OHddVYS 30 S m G°(Q 03 NI3OW3aY

’ C




> My G Gx

-3
(]
=)
>
o
—

TIDAL

4
X
v
U
T
S
B
N
o}
L
K
J
#
G
E
D
C

A

F——
-~ ~

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
15
15

PiP2

QAT2 (4)
35.14813
34.59440
29.2477 41
8.30113
10.66304
53.58528
4.73833
21.44547
12.48393
49.24881
12. 44550
9.36829
8.55179
3J0.76866
33.47568
563216
11.3%9892
15.56115
84.37968
14. 38913
11, 14544
6.39440
5.60294%
2. 15361
5. 17487
2.79106
4.58897
4.17061
7.76993
5.87050
5.60406
4.02593

OHTY1 (M)
J5. 14062
J4.59330
29.25117
8.30399
10.66493
59.58275
4.73254
21.45159
12.47791
49. 24431
12. 46440
9.36739
8.54043
30.76075
33.46097
5.65970
11.41612
15. 56248
84.38187
14.38339
1114423
6.38369
5.59758
216332
5. 18157
2.79826
4.59370
4.17268
7.77156
5.87698
5.06480
4.02141

AT T

DLT2 (M)
0.00000
-0.55373
-5.90039
-26.84700
-24.48509
24.43715
-30.40980
-13.70266
-22.6642C
14.10068
-22.70263
-25.77984
-26.59634
-4.37947
-1.67245
-29.51597
-23.74921
-19.58698
49.23155
-20.75900
-24.00269
-28.75373
-29.54519
~32.99452
-29.97326
-32.35707
-30.55916
-30.97752
-27.37820
-29.27763
-29.48407
-31.12220

DLT1 (M)
0.00000
-0.54732
-5.88945
-26.82663
-24.47569
28,4423
-30.40808
-13.68%03
-22.66271
14. 10309
~22.67622
-25.77323
-26.60019
-4.37987
-1.67965
-29.48092
-21.72450
-19.57814
49.24125
-20.75723
-23.99639
-28.75693
-29.54304
-32.97730
-29.95905
-32.34230
-30.54692
-30.96794%
-27.36906
'..9.26.“)5
-29.47582
-31.11921

ODH (1Y)
0.00
-De 41
-10.94
-10.37
-9.40
-4. 98
-1.72
-13.63
-1.49
-3.01
-46.41
~0e 01
J.85
0.40
720
-3%9.05
-24.71
~de 84
-9.70
-le77
-0.30
Je 20
«2s 15
-17.22
-14.2
-14.71
- 1424
-9.58
-9.14
-13.99
-8.25
-2.99

LINE 1 OH DATA FROM REDUCY OUTPUT: WASHOZ11 L=-293 1931 137
LISE 2 OH DATA FRON REDUCY4 OOTPUT: WASHUR19 L-23140 1973 1ST




DDH (4Y%) SD (MM) D (KHN) DSD (KHN) TYPE
0.00 0.00 0.00 0.00 BUOILDIXNG
-0. 41 0.48 0.07 007 BUILDINGS
-10.94 119 0.43 0.43 BUILDING
-10.37 1.99 1.22 122 XXXXXIXX
-9.40 273 Le 29 229 OTHER 37T
-4.98 3.75 4.32 4.32 CGON POST
-1.72 5. 24 8.43 8.43 OTHER ST
-13.63 5«72 10.05 10.05 OTHER ST
-1.49 6.13 15.93 11.55 CON POST
-3.01 715 15.74 15.74 COCN 20ST
-26.41 9.00 21.93 28.94  XXXXXXXX
-6.61 9.02 21.93 25.02 XXXXXXXX
3.85 8.83 2397 23.97 OTHER ST
0.40 9.09 25.40 25.40 OTHER ST
71.20 10. 15 31,71 J1.71 OTHER ST
-35.05 10. 54 34.15 J4.15 OTHER 5T
-24.71 10.69 35.17 35.17 BUILDING
-8.84 10.74 35.49 35.49 BUILDING
-9.70 11. 32 39.42 39.42 CON POST
-1.77 12.60 48.83 48.88 OTHER ST
-6.30 13.01 52.09 52.09 CON POST

3.20 13.50 56.05 56.05 OTHER
-2.15 13.65 57.29 57.29 CON P
-17.22 18,01 60. 38 60.38 COTHER
- 14,21 14, 04 60.68 60.68 OTHER
- 14,71 14,14 61.55 6$1.55 OTHER
-14. 24 14. 38 63.60 63.60 OTHER
-9.58 14.53 64.97 64.97 CQOTHER
-9.14 14.67 66. 193 66.19 BEDRCCK
-13.99 iv.00 67.94 67.94 COCTHER ST
-8.25 16. 14 80.14 80.74 OTHER ST
-2.99 16.33 82.03 82.03 OQTHER 5T
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3D = 1.803 * SQ&8T(DSD) Mn

¢ B4 NOT PLOTTED ON PROFILE

2 BM NOT USED IN REGRESSION

d B4 ON SPUB

D & DSD CALC. FBOM REDUCHY OUTPUT: WASHOR11 L-293 1931 15T
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