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ABSTRACT

Non-destructive evaluation of the condition of the structure and possible solutions to
improve the life of the structure are being researched by a number of investigators. The
results presented in this report focus on the performance of two instruments that are
useful for rapid evaluation of the existing structures. The two instruments were
developed as part of the SHRP program and have potential for wide spread use in the
Transportation Infrastructure field. The Air Permeability Meter forces air in a pre-
vacuumed concrete to estimate the permeability. The Corrosion Meter measures the
corrosion potential and corrosion rate.

For air permeability, tests were conducted on a new concrete surface, rough concrete, a
newly painted surface and an old painted surface. A large number of readings were
taken using two operators. The Corrosion Meter was used to measure corrosion rate
and corrosion potential on instrumented bridges. The results were analyzed using
statistical methods. The results and the analysis indicate that both instruments provide
repeatable results. The evaluation form, which provides answers to specific questions,
is presented in appendix A.

INTRODUCTION

Repair and rehabilitation of transportation infrastructure is becoming a major part of the
maintenance program. Two mechanisms that contribute to the deterioration are:
corrosion of reinforcing steel in concrete and surface deterioration of concrete resulting
in spalling and loss of cross section of structural elements. Good condition evaluation of
the existing structure is a prerequisite for proper repair and rehabilitation. Non-
destructive evaluation techniques provide excellent means to estimate the condition of
structures without causing additional damage to structures.

Results presented in this report deal with two NDT instruments. The first instrument
measures surface permeability of concrete surface using forced airflow. The second
instrument is used to measure the corrosion potential and corrosion rate. The primary
objective of the study was to determine whether the instruments provide reproducible
results. A large number of readings were taken using two operators and the results
were analyzed to establish the repeatability.



OBJECTIVE

The primary objective of the research was to evaluate the performance of corrosion
rate and Air Permeability Meters. The major parameters were reproducibility and
reliability.

DESCRIPTION OF INSTRUMENT: Corrosion Instrument (Adapted from
Manufacturer’s description)

The GECOR 6 Corrosion Rate Meter provides valuable insight into the kinematics of the
corrosion process. Based on a steady linear polarization technique it provides
information on the rate of deterioration process. The meter monitors the electrochemical
process of corrosion to determine the rate of deterioration. This nondestructive
technique works by applying a small current to the reinforcing bar and measuring the
change in the half-cell potential. The corrosion rate, corrosion potential and electrical
resistance is provided by the corrosion rate meter. A photograph of the instrument is
shown in Figure 1. More details can be found in Reference 1.

Figure A. Components of the GECOR 6 Corrosion Rate Meter

The GECOR 6 Corrosion Rate Meter has three major components, the rate meter and
two separate sensors. Only the larger sensor was used during this project. The sensor
is filled with a saturated Cu/CuSOQO, solution for the test for half-cell potential. A wet
sponge is used between the probe and the concrete surface. Long lengths of wire are
also provided to connect the sensor to the rate meter and to connect the rate meter to
the reinforcing bar mat of the bridge deck. This is a necessary step for the operation of
the meter.
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The procedure for the operation of the GECOR 6 Corrosion Rate Meter is as follows:

The device should not be operated at temperatures below 0 C (32" F) or above 50
C (122" F). The relative humidity within the unit should not exceed 80%.
Use a reinforcing steel locator such as Pachometer to define the layout at the test
location. Mark the bar pattern on the concrete surface at the test location.
Place a wet sponge and the sensor over a single bar or over the point where the
bars intersect perpendicularly if the diameter of both bars is known.
Connect the appropriate lead to an exposed bar. The leads from the sensor and
exposed reinforcing steel are then connected to the GECOR device.
Turn on the unit. The program version appears on the display screen.
“LG-ECM-06 V2.0
O GEOCISA 1993"
A help message appears on the screen momentarily. This message advises the
operator to use the arrows for selecting an option and C.R. to activate an option. The
various option are:

“CORROSION RATE MEASUREMENT”

“RELATIVE HUMIDITY AND TEMPERATURE”

“RESISTIVITY MEASUREMENT”

“EDIT MEASUREMENT PARAMETERS”

“DATE AND TIME CONTROL”
Select the option CORROSION RATE MEASUREMENT and press the C.R. key.
The screen prompts the user to input the area of steel. Calculate the area of steel
using the relationship, Area = 3.142 x D x 10.5 cm. D is the diameter of the bar in
centimeters and 10.5 cm (4 in.) is the length of the bar confined by the guard ring.
Key in the area to one decimal space. In case of an error, use the B key to delete
the previous character. Press the C.R. key to enter the area.
The next screen displays:
“ADJUSTING
OFFSET, WAIT”
No operator input is required at this stage. The meter measures the half-cell
potential and then nulls it out to measure the potential shift created by the current
applied from the sensor.
The next screen displays:
“Er mV OK”
“Vs mV OK”
Er (Ecorr) Is the static half-cell potential versus Cse and is the difference in potential
between the reference electrodes, which control the current confinement. Once the
Er and the Vs values are displayed, no input is required from the operator.
The meter now calculates the optimum applied current ¢e. This current § applied
through the counter electrode at the final stage of the measurement. The optimum
Ice value is displayed. No input is required from the operator.
The next screen displays the polarized potential values. No input is required from the
operator.



13. The meter now calculates the “balance constant” in order to apply the correct current
to the guard ring. It is displayed on the next screen. No input is required from the
operator.

14. The meter now calculates the corrosion rate using the data collected from the sensor
and input from the operator. The corrosion rate is displayed in mA/cm?. Associated
parameters including corrosion potential, mV and electrical resistance KW can be
viewed using the cursor keys.

15. Record the corrosion rate, corrosion potential and electrical resistance.

16. Press the B key to reset the meter for the next reading. The screen will return to
CORROSION RATE MEASUREMENT. Repeat the procedure for the next test
location.

The corrosion rate and corrosion potential data can be interpreted using the &bles 1
and 2. These tables were taken from manufacturer’s literature.

Table 1 Interpretation of Corrosion Rate Data

lcorr (nA/cmZ) Corrosion Condition

Less than 0.1 Passive condition

0.1t0 0.5 Low to Moderate Corrosion
05t01.0 Moderate to High Corrosion
Greater then 1.0 High Corrosion

Table 2 Interpretation of Half Cell (Corrosion) Potential Readings

Half Cell Potential (mV) Corrosion Activity

-200 > 90% Probability of No Corrosion
Occurring

-200 to —350 Corrosion Activity Uncertain

<-350 90% Probability of Corrosion Occurring

DESCRIPTION OF INSTRUMENT: Permeability Meter (Adapted from
manufacturer’s description)

The Concrete Surface Air Flow (SAF) Permeability Meter is a nondestructive technique
designed to give an indication of the relative permeability of flat concrete surfaces. The
SAF can be utilized to determine the permeability of concrete slabs, support members,
bridge decks, and pavement (Manual for the Operation of a Surface Air Flow Field
Permeability Indicator, 1994). The concrete permeability is based on airflow out of the
concrete under an applied vacuum. The depth of measurement was determined to be
approximately 0.5” below the concrete surface. A study between the relationships of
SAF readings and of air and water permeability, determined that there is good
correlation in the results (Scannell, 1996) Participant's Workbook: FHWA — SHRP
Showcase, (Scannell, 1996). The SAF should not be used as substitute for actual
laboratory permeability testing. Cores tested under more standardized techniques will




provide a more accurate value for permeability due to the fact that the effects of surface
texture and micro cracks have not been fully studied for the SAF.

The SAF can determine permeability of both horizontal surfaces, by use of an integral
suction foot, and vertical surfaces, by use of external remote head. The remote head
was not used for this project. For transportability the device uses a rechargeable Ni-Cad
battery. The suction foot is mounted using three centering springs © allow it to rotate
and swivel in relation to the main body. The closed cell foam gasket is used between
the foot and the testing surface to create an airtight seal. Two-foot pads are threaded
into the suction foot so the operator can apply pressure to compress the gasket. The
switches to open the solenoid and hold the current reading are located within easy
reach at the base of the handles. Digital displays for the permeability readings and the
time are located at the top of the device. A drawing of the instrument is shown in
Figure2.

.80 NN

Figure B. Drawing of Concrete Surface Air Flow Permeability Meter

The procedure for the operation of the SAF on horizontal surfaces is as follows:

1. Remove the instrument from its case and install the two-foot pads. The footpads
should be screwed all the way into the tapped holes on the suction foot base and
then backed out until the aluminum-checkered plates are pointed to the top of the
machine.

2. Unfold the two handles by pushing the buttons on either end of the “T” handle lock
pins, and removing them. When the handles are horizontal, the lock pins are needed
to be inserted in the other holes ion the handle brackets to lock the handles in the
extended positions.

3. Make sure all the switches are in the off position and the left handle switch in the
RELEASE position. Set the elapsed time indicator to zero by pushing the RESET
switch. Ensure that the directional valve switch is in the down position.

4. Charge the battery at least for eighteen hours before testing.

5. Unplug the charger and turn on the power switch, and observe that the digital
displays are activated. Turn ON the POWER switches. Wait ten minutes for the



device to warm up. The device should be tested before any field activities to make
sure that it is operating correctly. To test the vacuum in a closed system, turn the
pump in ON position. Wait thirty seconds. The readings should be stabilizing
between 750 to 765 mmHg. To test the device as an open system, leave the PUMP
ON and turn ON the solenoid switch. Wait thirty seconds. The readings should
stabilize at a value of 29 to 31 SCCM.

6. To check the device on a reference plate, place the closed cell gasket on an
impermeable metallic plate. Center the suction over the gasket.

7. Stand on the footpads. About half of the body weight should be placed on the
footpads and the other half on the heels. This will compress the gasket and from an
airtight seal.

8. Turn ON the PUMP. At this time both the flow and vacuum gages will display values
and the elapsed time indicator will start. The vacuum should stabilize greater than
650 mmHg., vacuum. The flow will have a high initial value due to air in the lines, but
will stabilize after about fifteen to twenty seconds.

9. Turn ON the solenoid switch.

10. When the elapsed time indicator reads 45 seconds, push the left handle switch to
the hold position to freeze the reading. Record the reading at this point. The vacuum
should read greater than 50 mmHg, and the flow should be less than 1 SCCM (1
ml/min).

11. Turn OFF the vacuum pump, and the solenoid switch. Turn the switch on the left
handle to the release position and push the reset button on the elapsed time
indicator. The device is now ready to be moved to the next test spot.

12. Tests on actual concrete surfaces are performed in a manner identical to the initial
check test. In some cases, however it may take longer than 45 seconds for the
readings to stabilize. Surfaces should be dry, free of dirt or debris, and not cracked,
grooved or textured.

The permeability of concrete greatly contributes to the corrosion potential of the
embedded steel bas due to water and chloride penetration. The lower the
permeability the more resistant the concrete is to chloride penetration. The relative
concrete permeability readings provided by SAF can be categorized into low,
moderate and high according to the flow rate (ml/min) as illustrated in the table
below.

Table 3 Relative Concrete Permeability by Surface Air Flow

Air Flow Rate (ml/min) Relative Permeability Indicated
0to 30 Low

30 to 80 Moderate

80> High




Test Program

A large number of readings were taken using both instruments. The sites for readings
were chosen to evaluate whether the instrument can distinguish between good and
deteriorated surface, provide repeatable readings and mnsistent readings, and there is
no variation between operators. Two operators took the readings at various times.

Test Program: Corrosion Instrument

Corrosion instrument was evaluated using five new bridge decks on Route 133 in New
Jersey.

Electrical connections were made to the top-reinforcing mat of each bridge deck before
the placement of the concrete. Five connections were made to Route 130 West bound
and four each on the remaining four bridges. A total of one hundred and five readings;
twenty-five over Route 130 west bound, and twenty each at the other four bridge decks
were taken for each cycle. One cycle represents five sets of readings at five locations.
The data collection was repeated five times representing five cycles. Due to the use of
epoxy coated reinforcing bars on the bridge deck over RT 130 West Bound, it was
necessary to place uncoated reinforcing bars into the top mat. Short lengths of
uncoated reinforcing bars were welded to the existing reinforcement. The ends were
tapped to accept stainless steel nuts and bolts to attach underground copper feeder
cables that were used to connect the meter to the reinforcement in the bridge deck. To
ensure accurate readings, the connecting lengths of reinforcing bars were wire brushed
to remove the existing corrosion. They were then coated with epoxy and spray painted
to seal out moisture. The cables were passed through flexible steel conduits and into
rain tight steel enclosure to protect them from the element and from possible tampering.
A reinforcing steel locator was needed because locations of reinforcement and
connections were not recorded before the placement of the concrete.

Connections were observed during the placement of concrete and were tested after the
concrete had hardened to check for kroken connections. The connections were found to
be working at all locations.



Test Program: Permeability Meter

The Air Permeability Meter was used at six different sites consisting of surfaces with
good concrete, surfaces with damaged or rough concrete and a painted concrete
surface.

About 500 readings were taken on each surface. These surfaces were chosen to verify
that the machine will be able to distinguish between deteriorated and good surface and
works well both on both good and deteriorated surfaces.

Following are the site descriptions where the Air Permeability Meter was used:

SITENO. 1
This site, located at the Livingston Campus, Rutgers University, was a freshly painted
surface. This surface had the potential for least permeability.

SITE NO. 2

This site, located at the Livingston Campus, Rutgers University, was an old painted floor
inside the building. The paint blistered off in few locations, but the concrete was in good
condition.

SITE NO. 3
This site, located at the Livingston Campus, Rutgers University, was an unpainted
surface in good condition.

SITE NO. 4
This site was a concrete floor in a residential building, located in East Brunswick. The
floor was in good condition.

SITENO. 5
This site, located at the College Avenue Campus, Rutgers University, was parking deck
with surface deterioration and therefore was more permeable than site 4.

SITE NO. 6
This site, located at the Livingston Campus front porch, Rutgers University, had
considerably deteriorated concrete.



Experimental Results and Analysis of Data

The data collected was analyzed using a statistical software program called arena. The
averages and the standard deviations were computed for all the data sets for both Air
Permeability Meter and Corrosion Meter. The results are presented in Tables 4 and 5.

Permeability Meter

The results for the air permeability test are presented in the form of bar diagrams in
Figures 1 to 12. The relation between the vacuum (mmHg) vs. flow (SCCM) is also
presented to determine whether there is a relationship between these two parameters.

The equation for the regression line and the correlation coefficient, R2 are also
presented in these diagrams. The bar diagrams also show the variability of the air
permeability in the concrete surface.

Figures 13 to 16 show the bar diagrams and scatter plots of the data taken during the

tests by two different operators. The data show that the values taken by both operators
seem to be similar, suggesting that the results are repeatable, between the operators.

The averages and the standard deviations are presented in Table 4. The results

presented in Table 4, the bar charts and the observations made during the collection of
data lead to the following observations:

The instrument can distinguish between good and deteriorated surfaces. Based
on the surface conditions, flow (SCCM) had to increase from sites 1 to 6. The
surface flow increased from about 4 for the best surface to 50 for the worst
surface. The instrument provides more substantial information than visual
inspection but not numerical numbers for permeability.

The results do follow normal distribution for surfaces with low permeability such
as painted surfaces. Since the permeability varies considerably between test
points of deteriorated surfaces, the variations do not follow normal curve.

Based on the results obtained, the standard deviation increases with the increase
in average. But the increase is not proportional. Therefore the coefficient of
variation is larger for surfaces with low permeability.

Dependable relationship between vacuum and airflow does not exist.



Table 4 — Averages and Standard Deviations: Air Permeability Meter

Average Standard Deviation
Site No. Name of the Site Vacuum Flow Vacuum Flow
(mmHg) | (SCCM) | (mmHg) | (SCCM)
1 Livingston Campus, 779.1016 | 3.8067 7901 | 1.3214
Freshly painted surface
Livingston Campus,
2 Old Painted Surface 785.5493 6.1022 2.7287 1.1025

Livingston Campus,
Unpainted Surface

3 Good condition 793.9028 | 269182 | 15877 | 4.9644
East Brunswick,
4 Slab, Residential Building | 775.7684 | 28.6269 | 42102 | 3.1949
5 College avenue Campus, | 754 g370 | 429351 | 234635 | 6.8451
Parking Deck
6 Hvingston Campus, 764.8377 | 52.8458 | 17.9312 | 4.9876

Front porch

10
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Corrosion Meter

The results for the Corrosion Instrument test are presented in Figures 17-31. The figures show the frequency
distribution of Corrosion Rate, Corrosion Potential, and the relationship between the two for the five sites. Regression
eqguations and correlation coefficients, R2 are also presented for the relationships between Corrosion rate and
Corrosion Potential, Figures 27 to 31.

The averages and the standard deviations are presented in Table 5. The results presented in Table 5, the bar charts
and the observations made during the collection of data lead to the following observations:

The instrument provides repeatable and consistent readings. Note that variation should be expected across the
deck area because the corrosion levels could be different.

Since all the decks are new, it was expected that the readings should be in a small range and the instrument
confirms this expectation.

Both the corrosion rate and corrosion potential do not follow any trend. This should be expected because there
is very little corrosion activity and the values are real random numbers produced by initial rust.

There is no relationship between corrosion rate and corrosion potential. Low corrosion rate is the reason for this
observation

The standard deviations are very high compared to averages because the corrosion level is very low and hence
the noise is high.

The instrument can be operated without any difficulty both in the laboratory and in the field. The authors
recommend the use of this instrument for corrosion measurements.
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Table 5 — Average and Standard Deviation: Corrosion Meter

Average Standard Deviation
Site Name of the Site Corrosion | Corrosion | Corrosion | Corrosion
No. Rate, Potential, Rate, Potential,
uAlcmz mV uAlcmz mV
1 Rt. 130 West bound 0.1645 30.40 0.1008 35.80
2 North Main Street 0.2329 -77.70 0.1959 4714
Eastbound
3 North Main Street 0.1733 -151.62 0.0650 63.23
Westbound
4 Wycoff Eastbound 0.1793 -70.94 0.1307 49.16
5 Wycoff Westbound 0.1561 -198.57 0.1207 1181.23
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Figure 18 Corrosion Potential: Rt. 130 West bound Data
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32



3 Seriesl

[ 00T

r /6

" 6

T
—
(@]

[o0]
(o0]

E

N
[c¢]

T
(o2}
~

- 9.

C €L

- 0L

- 9

19

85

r g9

- 25

_“__H
——F— .o
_

| 6V

HM 9

C €V

YA

C Ve

r 1€

C 8¢

”ﬂ” o

=————— ¢

Ccc

|
,__ T I
I _ m m " 6T
I I I I I~
| L — | “ o1
— o
7 " " — .
— " W " Ot
— i —— F,
W I I I I -
= | —— F v
: I I I I I -
_ ] _ ; _, ; FT
o < LN (90} Te] N n — Ln o
< o ™ o N o ~ o S
o o o o o

(zwo/wn) a1y UOIS0II0D

Number of Readings

Figure 21 Corrosion Rate: North Main Street West Bound Data

33



Corrosion Potential (mV)

T
o)
>
|
¢
Z
i
rore)
59
>
O
(V)
yard
>
L1
o—|
—a
=i
o
UZ
o=
)
=22
S
L)
€
T
LU0

-50 A HHHHHHHHHHHHHHHHHHHHHHHH HH H HH HH

-100 HHHHE - HHHHR HH HHHHHHHHHHHBHHHHHHHHH HH A HHEHA HHHHHE HHHHHHEHEHHHHHHSHHHEHHHH HRHHE

-200 HHHH HHHHHHHH——{H——HHHHH HHHHHHH U

-250 |

-300 -

Number of Readings

Figure 22 Corrosion Potential: North Main Street West Bound Data

34



Corrosion Rate (uA/cm2)

o
—

13

16

19

22

25

28

31
34
37
40

C')(OO’NIDCOH%

< ¥ S o0 .0 © E

N~
©
Number of Readings

Figure 23 Corrosion Rate: Wycoff's Bridge East Bound Data

35

[
~

©
~

(<2}
~

o
e}

85

88

91

94

97

100



Corrosion Potential (mV)

50 ~

vi=

= |

71

UILBL UELILBLBLILBLILINEL UILBUBLILIL
A et e
qd H In

O

OUJ

[TIr=1

I

° '”'”:;”' |
| ER
50 L
-100 | |
-150
-200 -

Number of Readings

Figure 24 Corrosion Potential: Wycoff's Bridge East Bound Data

36




Corrosion Rate (UA/cm?2)

o
—

™
—

©
—

)]
—

N
N

Lo
N

[ee]
N

I < K~ O M O O N 1 0 I < N~ O
Mo 0o o0 35 5 5 5 60 .0 n o o o ~

Number of Readings

Figure 25 Corrosion Rate: Wycoff's Bridge West Bound Data

37

(2
N~

©
~

(o)}
~

[N
[ce]

Lol
[ce}

(e}
[ce]

-
(o2}

<
(o]

~
()]

100



Corrosion Potential (mV)

50 ~

—
1=
—
22
&
>
~
—
s AV
U
25—
-PJ:
55—
58—
—
&1
54—
67—
yAm) -
=
—
1TJ 4
76—
1 J 4
2
O =
U 4
88—
——
1
——
]
——
]
Illll-

00—

O | | |
TU*UH éﬁ““ TR T T T

.50 l HHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHH

100 L8 L e | B8 1 1A A A Sc e LR | S ey

-150

-200

-250 -

Number of Readings

Figure 26 Corrosion Potential: Wycoff's Bridge West Bound Data

38



Corrosion Potential (mV)

150

100

50

-100

Corrosion Rate (UA/cm2)

Figure 27 Corrosion Potential vs. Corrosion Rate: Rt. 130 West Bound - Scatter Plot
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Figure 28 Corrosion Potential vs. Corrosion Rate: North Main Street East Bound - Scatter Plot

40



Corrosion Potential (mV)

-100

-150 ¢ Seriesl
—Linear (Seriesl)

-200

-250

-300

Corrosion Rate (uA/cm2)

Figure 29 Corrosion potentail vs. Corrosion Rate: North Main Street West Bound - Scatter Plot
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CONCLUSIONS

Based on the experimental results and their analysis and observations made during the
testing the following conclusions can be drawn. Both instruments are easy to operate
and the instructions provided by the manufacturers are adequate for operating the
instruments.

Permeability Meter

The instrument can distinguish between good and deteriorated surfaces. Based
on the surface conditions, flow (SCCM) had to increase from sites 1 to 6. The
surface flow increased from about 4 for the best surface to 50 for the worst
surface. Note that the instrument is not designed to provide actual permeability
numbers.

As expected, the distribution was a bell shape curve or normal curve for best
surface having less scatter or standard deviation.

Based on the results obtained, both the average value and the standard
deviation should be used to determine the condition of the surface.

Dependable relationship between vacuum and airflow does not exist.

Corrosion Meter

The instrument provides consistent results and variations. Note that variation
should be expected across the deck area.

Since all the decks are new, it was expected that the readings should be in a
small range and the instrument confirms this expectation.

Both the corrosion rate and corrosion potential do not follow any trend. This
should be expected because there is very little corrosion activity and the values
are real random numbers produced by initial rust.

There is no relationship between corrosion rate and corrosion potential. The

authors believe that since the corrosion levels were very low, there is a lack of
relationship between corrosion potential and corrosion rate.
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RECOMMENDATIONS

Based on the results obtained and the experience of the operators, the author
recommends the use of both the instruments for measuring permeability and
corrosion. The results from Air Permeability Meter should be used only as a semi
guantitative measure.
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Appendix A

This appendix presents the completed survey forms distributed through SHRP
program.
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Appendix B

This appendix presents the data obtained at the various locations for both Air

Permeability and Corrosion Meters.
Air permeability data tables

Table 6: Livingston Freshly Painted Surface — Site No. 1

Vac Fl Vac Fl Va Flo Va Flo Va Fl
uum ow uum ow cu w cu w cu ow
(mm (S (mm (S u (sC u (sC u (S
Ho) C Hg) C m CM) m CM) m C
C C (m (m (m C
M) M) m m m M)
Hg Hg Hg
) ) )
776.9 5.1 778.4 433 7789 498 779.1 2.85 779.5 3.77
776.9 54 778.4 5.09 7789 355 7791 4.27 779.5 3.06
776.9 54 778.4 427 778.9 594 779.1 3.98 779.5 3.89
777.2 4.28 778.4 509 7789 432 779.1 4.93 779.5 3.86
777.2 4.28 778.5 4,08 7789 46 779.1 3.9 779.6 1.23
777.3 4.73 778.5 3.74 7789 496 779.1 6.31 779.6 1.77
777.8 5.25 778.5 3.86 7789 522 779.1 3.65 779.6 2.89
777.8 459 778.5 3.36 778.9 529 779.1 2.59 779.6 2.52
777.8 4.47 778.5 413 7789 498 779.1 2.85 779.6 2.67
777.8 5.98 778.5 513 7789 492 779.1 4.93 779.6 3.44
777.8 5.92 778.5 478 7789 298 779.2 3.74 779.6 4.21
777.8 4.01 778.5 413 778.9 342 779.2 2.55 779.7 2.3
777.8 4.14 778.5 544 7789 396 779.2 2.45 779.7 0.89
777.9 34 778.5 428 7789 394 779.2 1.6 779.7 1.98
777.9 4.2 778.6 591 7789 381 779.2 3.76 779.7 3.45
778 6.54 778.6 416 7789 4 7792 4.22 779.7 3.65
778 451 778.6 5.07 7789 499 779.2 3.27 779.7 4.02
778 3.15 778.6 524 7789 259 779.2 3.53 779.7 5.49
778 3.46 778.6 509 7789 54 779.2 3.27 779.8 3.3
778 3.46 778.6 4.33 779 364 779.2 3.53 779.8 1.4
778.1 4.22 778.6 5.41 779 354 779.3 1.31 779.8 2.57
778.1 4.71 778.6 5.37 779 3.71 779.3 1.19 779.8 3.06
778.1 6.61 778.6 5.74 779 3.8 779.3 2.13 779.8 3.19
778.1 412 778.6 5.09 779 569 7793 3.79 779.9 1.02
778.1 5.09 778.6 4.33 779 526 779.3 3.77 779.9 4.84
778.1 4.9 778.6 5.09 779 436 779.3 4.08 780 3.89
778.1 3.93 778.7 5.81 779 3.18 779.3 4.69 780 2.42
778.2 5.86 778.7 5.36 779 3.75 779.3 4,12 780 2.89
778.2 5.22 778.7 5.98 779 3.72 7793 4.38 780 1.76
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778.2
778.2
778.2
778.2
778.2
778.3
778.3
778.3
778.3
778.3
778.3
778.4
778.4
778.4
778.8
778.8
778.9
780.2
780.2
780.3
780.3
780.4
780.4
780.5
780.5
780.6
780.6
780.6
780.6
780.6
780.6
780.6
780.6
780.8
780.8
780.8
780.8
780.8
780.9
781.1

4.6
6.35

4.6
6.35

4.4
4.66
4.35

4.3
5.33
4.07
5.33
6.36
6.78
5.91
5.09
4.33
1.66
2.94
2.77
2.04
2.33
2.27
2.07
2.18
2.16
0.44
1.93
2.07
2.85
2.75
2.25
0.44
1.93
1.27
2.82
1.82
1.02
1.27
1.86
141

778.7
778.7
778.7
778.7
778.7
778.7
778.7
778.8
778.8
778.8
778.8
778.8
778.8
778.8
779.1
779.1
779.1

458
3.62
3.92
3.78
5.44
5.44
3.95
4.95
411

49
5.12
4.64
5.05
4.64
3.81
3.65
2.59

779

779

779
779.1
779.1
779.1
779.1
779.1
779.1
779.1
779.1
779.1
779.1
779.1
779.5
779.5
779.5
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3.89
5.43
5.26
1.97
2.81
2.68

3.1
5.06
4.52

3.7
3.62
3.27
4.11
3.55
152
3.19
4.06

779.3
779.3
779.3
779.3
779.3
779.3
779.4
779.4
779.4
779.4
779.4
779.4
779.5
779.5
780.1
780.1
780.2

3.85
3.66
4.25
3.95
4.51
3.95
4.77
3.61
4.14
4.73
4.14
2.85
1.96

1.7
2.54
4.12
3.15

780
780
780
780
780
780
780.1
780.1
780.1
780.1
780.1
780.1
780.1
780.1

1.27
1.99
2.75
2.39
4.07
3.89
3.59
3.43
2.07
2.04
2.55
2.22
1.13
2.93



Table 7: Livingston data — Site No. 2

Vac Fl Vac Fl Va Flo Va Flo Va Fl
uum ow uum ow cu w cu w cu ow
(mm (S (mm (S u (sC u (SsC u (S
Hg) C Hg) C m CM) m CM) m C
C C (m (m (m C
M) M) m m m M)
Hg Hg Hg
) ) )

781 55.14 7918 2394 7924 2263 7924 2158 7937 28.15
787.4 3955 7918 2594 7924 2493 7924 2296 7938 27.19
7876 5764 7918 2651 7924 3111 7924 28.01 7938 31.43
788.4 39.15 7918 2696 7925 2323 7924 304 7938 32.06
788.6 3682 7918 2851 7925 2445 7924 3111 7938 23.17
788.8 36.67 791.8 2851 7925 2601 7924 20.92 7938 23.17
7889 3301 7918 30.63 7925 2601 7932 2449 7938 25.43
789.1 335 7919 2762 7925 1873 793.3 21.08 793.8 27.19
789.4 36.25 7919 30.29 7925 221 7933 2682 7938 3143
789.6 3397 7919 226 7925 2444 7933 3405 7938 32.06

790 4224 7919 2344 7926 21.01 7933 3405 793.8 32.06
790.3 4381 7919 2442 7926 2169 7933 3405 7939 21.5
7904 40.72 7919 2466 7926 2637 7934 2726 7939 24.46
7905 3164 7919 26.17 7926 2711 7934 27.69 7939 2491
790.5 372 7919 26.17 7926 1827 7934 3488 7939 26.61
7905 3813 7919 2641 7926 1897 7934 23.02 7939 27.49
790.6 46.84 792 2164 7926 2293 7934 23.02 7939 2815
790.7 31.26 792 224 7927 2115 7934 27.69 7939 36.8
790.8 31.34 792 2266 7927 2258 7935 25 7939 2491
790.8  33.39 792 2415 7927 2699 7935 25.7 7939 26.16
791.1 32.04 792 2588 7927 3402 7935 2318 7939 26.61
791.2 24.88 792 2617 7927 36.32 7935 25.7 7939 27.49
7912 2633 7921 2643 7927 3632 7936 2422 7939 27.49
7912 2875 792.1 215 7927 3632 7936 2481 7939 28.15
791.3 3556 7921 2252 7928 2144 7936 2527 7939 29.68
791.3 4293 7921 2252 7929 3418 7936 27.13 7939 29.68
791.3 2419 7921 2252 7929 2138 7936 28.42 794  21.16
791.4 317 7921 2256 7929 3418 793.6 28.93 794 2481
7914 3366 7921 32.52 793 2182 7936 29.21 794  25.05
7914 48,66 7922 42.88 793 2691 793.6 29.65 794  26.85
7914 3206 7922 20.23 793 2022 7936 37.45 794  28.77
7915 25.09 7922 21.28 793 2163 793.6 25.27 794  28.77
791.6 347 7922 2597 793 2691 793.6  25.27 794  29.14
7916 2839 7923 22.58 793 2691 793.6 2842 794  29.14
7916 2839 7923 2329 7931 4154 7936 28.42 794  32.95
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791.7
791.7
791.8
791.8
791.8

794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.2
794.2
794.2
794.2
794.2
794.2
794.2
794.2
794.2
794.3
794.3
794.3
794.3
794.3
794.3
794.3
794.3
794.3
794.3
794.3
794.3
794.3
794.3
794.3
794.3

30.44
23.69
30.63
41.65
21.98

25.36
25.98
26.03
26.03
27.02
27.29
27.29
27.79
27.79
27.79
30.05
30.13
31.38
31.38
31.59
27.34
27.34
32.26

25.8

25.8
26.92
26.92
26.92
29.77
2241
23.33
25.51
26.44
26.44

275

27.7
28.76
28.76
32.98
33.04
2241
23.33
24.57
25.51
25.51

792.3
792.3
792.3
792.3
792.3

794

794

794

794

794

794
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.1
794.4
794.4
794.4
794.4
794.4
794.4
794.4
794.4
794.4
794.4
794.4
794.4
794.4
794.4
794.4
794.5
794.5

23.61
21.64
22.18
25.04
25.77

26.85
26.85
28.77
28.77
32.95
36.39
21.74
23.06
2481
24.82
25.36
25.98
26.03
30.05
30.13
31.38
31.59

24.7

24.7
2481
2481
24.82
25.36
23.74

25.8

25.8
26.75
27.48
30.12
38.19
2131
23.74

25.8

258
26.75
27.48
27.48
27.48
22.57

22.7

793.1
793.1
793.2
793.2
793.2

794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.6
794.7
794.7
794.7
794.7
794.7
794.7
794.7
794.7
794.7
794.7
794.7
794.7
794.7
794.7
794.8
794.8
794.8
794.8
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21.78
41.54
23.53
33.82
37.45

24.83
25.74
26.22
26.22
27.73
27.73
27.98
21.31
21.79
21.79
23.39
23.39
23.77
23.77
23.89
24.83
24.83
25.74
25.74
26.22
27.73
27.98
21.86
22.44
23.92
28.91
29.84
29.84
32.16
32.16
21.86
23.92
23.92

25.1
28.91
28.91
19.81
20.91
24.39
24.39

793.6
793.6
793.6
793.7
793.7
793.7
794.5
794.5
794.5
794.5
794.5
794.5
794.5
794.5
794.5
794.5
794.5
794.5
794.5
794.5
794.5
794.5
794.5
794.5
794.6
794.6
794.6
794.6
794.6
794.8
794.8
794.8
794.8
794.8
794.8
794.8
794.8
794.9
794.9
794.9
794.9
794.9
794.9
794.9
794.9
794.9

20.21
29.65
29.65
30.58
34.62
36.21
29.77
30.37
30.75
22.57

22.7
24.85
24.85
24.85
25.46
25.46
25.63
25.63
26.82
26.82
27.13
27.13
27.85
28.34
21.31
21.79
22.11

22.7
23.89
27.17
28.54
29.54
29.54
19.81
20.91
28.54
28.54
17.11
17.91
22.81

25.1

26.7
27.43
27.43
17.81

25.1

794
794
794
794
794
794
795
795
795
795
795
795
795
795
795
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.1
795.2
795.2
795.2
795.2
795.2
795.2
795.2
795.2

36.39
24.26
24.81
24.81
25.05
25.05
27.49
27.97
27.97
23.42
23.42
24.12
24.66
26.36
27.49
15.86
19.8
24.12
25.82
26.4
26.4
27
27.03
27.03
27.86
28.29
28.51
28.66
15.93
19.8
19.8
25.82
25.82
27
27.86
27.86
28.29
28.59
20.91
21.62
21.62
21.62
24.17
24.17
24.77
24.77



794.3
794.3
794.3
794.3
794.3
794.4
795.6
795.6
795.6
795.6
795.6
795.6
795.6
795.6
795.6
795.7
795.7
795.7
795.8
795.8
795.8
795.8
795.8
795.8
795.8
795.8
795.8

25.51
27.03

27.7
28.76
29.57
21.31
25.33
25.53
25.83
27.23
32.86
22.62
24.84
25.83
27.23

24.6
28.34
28.34
23.74
23.74

25.9
27.09
27.09

27.2
35.66
22.87
22.87

794.5
794.5
794.5
794.5
794.5
794.5
795.3
795.3
795.3
795.3
795.3
795.4
795.4
795.4
795.4
795.4
795.4
795.4
795.5
795.5
795.5
795.5
795.5
795.5
795.5
795.5
795.5

25.46
25.63
26.82
27.13
27.85
27.85

25.7

25.7
26.93
28.93
28.93
24.08
24.08
26.41
27.25
27.25
27.61
30.21
22.49
26.03
27.21
27.21
31.06
32.47
22.49
26.03
31.06

794.8
794.8
794.8
794.8
794.8
794.8
795.8
795.8
795.8
795.9
795.9

796

796

796

796
796.2
796.2
796.2
796.3
796.3
796.3
796.3
796.3
796.3
796.3
796.3
796.3
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24.39
26.8
26.8

26.82

26.82

27.17
25.9
25.9
27.2

24.77

24.77

18.87

24.87

18.87

24.81

21.82
23.1
23.1

21.68

21.93

22.08

24.55

26.93

21.68

21.93

22.08

24.55

795
795
795
795
795
795
796.3
796.7
796.7
795.6
795.6

23.42
24.66
24.66
26.36
27.36
27.36
26.93
19.77
19.77
22.62
24.84

795.2
795.2
795.2
795.2
795.2
795.3

28.37
30.12
20.91
20.91
24.17
22.44



Table 8: Livingston Surface — Site No. 3

Vac Fl Vac Fl Va Flo Va Flo Va Fl
uum ow uum ow cu w cu w cu ow
(mm (S (mm (S u (sC u (sC u (S

Hg) C Hg) C m CM) m CM) m C

C C (m (m (m C

M) M) m m m M)

Hg Hg Hg
) ) )

780.1 763 7827 4.21 783 6.63 7834 5.28 783.7 3.43
780.9 831 7827 455 783 6.67 7834 5.46 783.7 4.16
781.4 716 7827 5.65 783 6.68 7834 5.68 783.7 5.05
781.4 835 7827 6.14 783 6.71 7834 5.88 783.7 5.69
781.6 428 7827 6.21 783 6.72 7834 6.17 783.7 5.69
781.7 766 7827 6.27 783 6.77 783.4 6.45 783.7 5.78
781.8 3.32 7827 6.43 783 6.87 7834 6.54 783.7 5.91
781.9 5.01 7827 6.5 783 6.96 7834 6.65 783.7 6.48
781.9 6.01 7827 6.6 783 747 7834 6.72 783.7 6.6
782 6.69 7827 6.92 783 752 7834 6.74 783.7 6.7
782 6.7 7827 7.58 783 756 7834 6.9 7838 5.06
782 6.98 7828 5.16 783 783 7834 738 783.8 5.34
782 756 7828 5.38 7831 353 7834 8.62 783.8 5.56
782 7.83 7828 543 783.1 474 7835 452 783.8 5.66
782 8.07 7828 595 783.1 5.07 7835 494 783.8 5.78
782 865 7828 6.48 783.1 51 7835 5.06 783.8 6.26
782 8.72 7828 6.66 783.1 545 7835 531 783.8 6.92
782 9.12 7828 6.78 783.1 6.05 7835 5.67 783.8 7.23
782.1 6.36 782.8 6.79 783.1 6.05 7835 584 7838 7.29
782.1 6.4 7828 715 783.1 6.1 7835 588 783.9 2.09
782.1 6.48 7829 579 7831 6.12 7835 6.08 7839 4.86
782.1 6.49 7829 6.29 7831 6.43 7835 6.1 7839 55
782.1 6.52 7829 6.52 783.1 6.45 7835 6.14 783.9 6.53
782.1 6.59 7829 6.6 783.1 6.65 7835 6.27 7839 6.9
782.1 792 7829 6.6 783.1 6.85 7835 6.42 7839 6.97
782.2 567 7829 6.66 783.1 7.04 7835 6.46 783.9 7.43
782.2 6.28 7829 6.83 783.1 715 7835 6.47 784 3.74
782.2 6.86 7829 7.35 783.2 529 7835 6.49 784 4.43
782.3 4.29 783 3.12 783.2 5.33 7835 6.6 784 5.17
782.3 4.76 783 5,05 783.2 562 7835 6.69 784 5.92
782.3 5.8 783 5.18 783.2 6.51 7835 6.84 784 6.78
782.3 6.52 783 539 783.2 6.52 7835 709 784.1 4.28
782.3 7.58 783 6.06 783.2 6.63 7835 721 7841 5.38
782.4 2.21 783 6.09 783.2 721 783.6 3.14 784.1 6.12
782.5 5.58 783 6.24 783.2 754 783.6 3.68 784.1 6.45
782.5 5.68 783 6.27 783.3 595 783.6 512 784.1 6.49
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782.5
782.5
782.5
782.6
782.6
782.6
782.6
784.3
784.3
784.3
784.4
784.4
784.4
784.4
784.5
784.5
784.5
784.5
784.5
784.6
784.6
784.6
784.6
784.8
785.1
785.2
785.2
785.2
785.4
785.5
785.7
786.1
786.2
786.2
786.3
786.4
786.4
786.4
786.5
786.5
786.5
786.5
786.6
786.6
786.6
786.6

6.64
7.66

7.7
5.57
6.12
6.21
6.77
5.51
5.65
6.09
2.06
2.76
5.44
5.71
5.48
6.02
6.06
6.17
6.34
153
5.29
5.66

5.8
6.03

24
3.16
4.08
4.25

2.3
3.09
6.76

6.4
4.55

7.1
5.27
6.28
6.41
6.16
6.54
6.55
7.43
6.65
7.34
7.68
7.81

783

783

783

783

783

783

783
786.8
786.9
786.9
786.9
786.9
787.1
787.1
787.1
787.2
787.2
787.2
787.2
787.2
787.3
787.3
787.3
787.3
787.4
787.5
787.5
787.5
787.5
787.5
787.5
787.6
787.6
787.6
787.6
787.7
787.7
787.7
787.7
787.7
787.8
787.8
787.8
787.9
787.9
787.9

6.28
6.32
6.36
6.38
6.39
6.43
6.51
5.39
5.65
5.96
6.16
6.46
5.72
6.25
6.71
5.37
5.41

5.6
6.54
6.56
4.64
5.25
5.87
6.03
6.22
5.59
6.06
6.15
6.69
6.73
7.31
5.93
6.11
6.43
6.53
5.44
5.47
6.23
6.98
7.26
4.58
6.71

7.7
4.72
6.18
6.56

783.3
783.3
783.3
783.3
783.3
783.3
783.3

788

788

788

788

788

788

788

788
788.1
788.1
788.1
788.1
788.1
788.1
788.1
788.1
788.1
788.2
788.2
788.2
788.2
788.2
788.2
788.2
788.3
788.3
788.3
788.3
788.3
788.3
788.3
788.3
788.3
788.3
788.3
788.3
788.3
788.3
788.3
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6.45
6.56
6.75
6.75
7.31
7.32
7.92
4.99
5.78

5.9
6.74
6.87
6.97
6.97
7.65
4.93
6.04

6.6
6.72
6.75
6.77
6.85
6.88
6.93

5.2
5.31
5.53
6.35
6.67
6.67
7.62

4.4
4.89
5.56
5.76
5.88
6.01
6.04
6.06
6.25

6.3
6.49
6.56
6.66

6.8
7.38

783.6
783.6
783.6
783.6
783.6
783.6
783.6
788.5
788.5
788.5
788.5
788.5
788.5
788.5
788.5
788.6
788.6
788.6
788.6
788.7
788.7
788.7

789

789
789.1
789.1
789.1
789.2
789.3
789.3
789.3
789.4
789.4
789.4
789.4
789.4
789.4
789.4
789.5
789.5
789.5
789.5
789.5
789.5
789.5
789.5

5.48
5.58
5.98
6.39
6.41
6.45
6.45
3.28
3.95
4.23
4.33
4.88

4.9
5.28
6.08
4.03
4.68
5.17
5.36
4.85
5.51
5.62
6.84
7.23
3.34

6.5
7.53
6.13
5.75
6.32
7.18
6.24
6.26
6.32

6.7
6.83
6.85

6.9
5.03
5.36
5.69
5.89

6.1
6.27
6.44
6.58

784.1
784.2
784.2
784.2
784.2
784.2
784.2
789.6
789.6
789.6
789.6
789.6
789.6
789.6
789.7
789.7
789.7
789.7
789.7
789.7
789.7
789.7
789.7
789.8
789.8
789.8
789.8
789.8
789.8
789.8
789.8
789.8
789.8
789.8
789.8
789.8
789.8
789.9
789.9
789.9
789.9
789.9
789.9
789.9
789.9
789.9

7.23
5.69
6.33
6.39

6.6
6.66
6.75
5.88

6.1
6.41
6.63
6.66
7.58
8.46
4.64

5.36

5.4
5.51
5.53
6.35
6.83
6.93
3.33
4.87
5.25
5.76

5.9
5.93
6.27
6.54
6.68
6.78
6.83
6.83
6.88
6.93

4.7
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5.24
5.37
5.63
5.84
6.17
6.27
6.77



786.7
786.7
786.7
786.7

6.1
6.56
7.17
7.27

787.9
787.9
787.9
787.9

6.69

6.9
7.05
7.46

788.4
788.4
788.4
788.4
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5.61
5.67
6.27
6.74

789.5
789.5
789.5
789.5

6.95
7.19
7.32
7.74

789.9
789.9
790
790

6.86
7.02
4.74
4.79



790.1
790.2
790.2
790.2
790.2
790.2
790.2
790.2
790.3
790.3
790.3
790.3
790.3
790.3
790.3
790.4
790.4
790.4
790.4
790.5
790.5
790.5
790.5
790.5
790.6
790.6
790.6
790.6
790.7
790.7
790.7
790.8
790.8
790.8

791

791

791
791.1
791.3
791.4
791.6

7.31
4.49

4.8
5.55
5.57
6.18

6.5
6.52
4.77
6.24
6.33
6.46
6.47
6.52
6.86
4.79
6.02
6.25
6.72
5.48
5.83
5.98
6.85
6.88
3.14
4.94

6.3
6.44
5.34
6.48
6.74
5.06
5.21
6.77
5.59
6.09
6.13
5.26
4.22

5.2
4.75

790
790
790
790
790
790
790
790.1
790.1
790.1
790.1
790.1
790.1
790.1
783
783
783
783.6
783.6
783.6
783.4
783.4
783.4

5.27
5.31
5.34
5.39
5.68
6.78
7.44
4.32
4.82
4.83
5.33
5.37
5.38
6.09
6.61
6.53
6.58
6.53

6.8
7.72
4.33

5.1
5.17
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Table 9: East Brunswick Slab — Site No.4

Vac Flo Vac Flo Vac Flo
uum w uum w uum w
(mm (SsC (mm (SsC (mm (SsC
Hg) CM) Hg) CM) Hg) CM)
767  46.06 776 27.63 780.4 27.08
7671 42.63 776 2791 780.7 29.98
767.8 394 776.1 2783 7817 30.87
767.8 38.51 776.1 2991 782 30.91
767.8 35.18 776.2 29.71 7823 31.83
767.89 36.75 776.2 2683 7824 27.98
768.2 31.66 776.2 26.75 7825 26.09
7685 35.25 776.2 2839 7825 26.73
769.1 32.97 7764 30.24 782.8 26.86
769.4 31.24 7765 2682 784.4 27.91
769.6 26.21 776.8 2691 784.6 27.04
769.9 24.72 776.8 26.2 780.1 26.77
770 24.7 7769 3123 780.3 25.29
770.1 2412 777 3192 780.3 27.87
770.2 25.46 7771  27.75
770.7 23.13 7774  26.92
770.8 27.79 7775 2781
770.8 26.43 7777  28.93
7708 2781 777.73 29.23
7709 27.75 7778 27.33
771.2 25.49 7779  27.75
7715 26.92 7779  26.23
772 28.91 778  25.29
772.3 28.73 778 27.9
7723  27.75 778  30.38
7731 27.83 7781 31.71
773.2 26.92 778.1 30.3
773.4  26.85 7781 2691
7735 26.71 7783 27.82
773.7 29.98 778.32 27.1
7739 28.73 7784  26.99
774  28.77 7784  28.02
7744  25.32 7788 2891
7745 26.81 778.8 29.01
7747  26.93 778.8 3091
77477 2341 7788 31.24
7748 28.54 779.2 26.87
775.1 2841 779.3 24.39
7756  28.75 7794 2781
775.8 25.32 779.4  27.02
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775.9
775.9
775.9

26.41
26.82
27.61

779.7
779.8
779.9

29.9
28.87
26.21
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Table 10: College Ave Data — Site No. 5

Vac Flo Vac Flo
uum w uum w
(mm (SsC (mm (SsC
Hg) CM) Hg) CM)
634.4 42.07 7272 41.74
665.2 30.51 727.3 40.77
674.2 43.12 727.8 4517
679.5 30.44 7286  37.55
679.7 30.51 7289  47.26
691.1 33.54 729.4  43.04
694.2 33.52 730.8 49.13
697.8 35.09 731  49.17
698.2 34.49 7316 46.22
698.7 34.87 7319 45.05
700.1 36.7 7339 4496
700.2 34.48 735.3 50.68
7009 35.52 737 48.01
702.8 34.85 737 51.5
703.4 36.62 738.4 52.78
7046  35.89 739.5 50.46
706.2 43.3 740.6  55.65
707 37.08 7417 46.66
707 37.9 742  49.74
708.4 37.72 742.1 4473
709.7 36.55 742.8 53.88
710 39.95 744  49.19
710.2 37.7 7447  47.12
712.7 37.45 7451 53.56
713.6  40.87 746.1  49.13
714.2  40.38 746.1 50.95
7146  39.22 746.3 5457
7153 35.52 7469 52.61
715.3 39.64 749.7  49.29
715.7 41.6 750.1 5131
716.7 41.85 753.3 52.36
717.2 34.86 767.8 53.93
717.2 39.81 7754 57.18
7177  42.59
7195 4361
720 40.35
720.3 41.92
721.8 43.73
7225 4194
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723

41.15
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Table 11: Livingston Front Porch — Site No. 6

Vac Fl Vac Fl Va Flo Va Flo Va Fl
uum ow uum ow cu w cu w cu ow
(mm (S (mm (S u (sC u (SsC u (S
Hg) C Hg) C m CM) m CM) m C
C C (m (m (m C
M) M) m m m M)
Hg Hg Hg
) ) )

728.4 414 7781  47.99 737 5291 779.8 5597 7723  58.56
728.4 414 7781 4799 776.1 5294 7793 56.11 757  58.58
777.73 42 7781 4799 7353 5317 7528 56.21 7715 58.65
777.73 42 7233 49.02 7353 5317 7635 56.23 7715 58.65
784.4 4241 7777 49.08 7759 53.2 763.6 56.3 7751 58.73
7155 4264 7777 49.08 7759 53.2 7804 5641 760.1  58.83
7788 4281 7403 49.18 7775 5326 7745 5651 7788 58.84
7788 4281 7817 4931 776 5334 7712 56.69 7788 58.84
743.6 4311 7846 4956 7464 5341 7712 56.69 764  58.95
779.2 4313 7233 4962 7723 5344 7739 56.76 770  58.95
779.2 43.13 763 49.8 7723 5344 7709  56.85 774 59.02
7784 4328 7323 4981 7511 5356 7774 56.89 7744 59.04
7784 4328 7323 4981 7756 5356 7576 56.96 7708 59.17
765 43.67 7762 4987 7294 53.71 777 57.05 772 59.19
720 4371 7778 4991 7294 5371 7593 57.09 772 59.19
720.2 4413 7778 4991 7294 53.72 7732 5713 7608 59.22
7183 4422 7481 5002 7294 53.72 7732 5713 7623 59.41
7299 4545 7678 5031 756.5 5383 7546 57.28 770.1 59.48
7299 4545 723.6 504 7525 53.88 763.7 5732 763.8 59.83
737.7 4548 7325 50.84 767  53.93 778 5733 770.2 60.01
767.89 4549 7325 50.84 778.1 54 7799 5733 7668 61.71
778.8 459 776.8 5089 778.1 54 778 5733 7671 61.71
778.8 459  766.9 513 765.78 5441 779.7 5735 768.2 61.77
7246 46.07 7783 5143 755.7 5453 7734 57.49 778 52.8
7828 46.29 7783 5143 7747 5458 7734 5749 7723 58.56
7439 4643 77832 5156 7764 5469 7694 57.5
721.8 46.89 77832 5156 7784 548 7747 57.58
778 4693 7283 5161 7784 54.8 766  57.66
778 4693 7283 5161 7759 5481 776.8 57.8
7788 4711 7769 51.66 776 5482 769.6 57.88
7788 4711 776.2 5168 7748 5521 74754 57.9
7779 4716 7287 5189 780.3 5524 773.7 57.92
7779 4716 7287 5189 780.1 5529 773.7 57.92
782 4733 738.9 519 7825 5529 769.1 57.97
780.3 4734 7779 5204 7488 5535 7794 58.06
7771 4744 7779 5204 7708 5541 756.8 58.12
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736.1
736.1
782.5
782.3
776.1
782.4
778.1
778.1

47.49
47.49
47.68
47.71
47.86
47.97
47.99
47.99

776.5
741.2
773.5
773.5
776.2
755.2
775.8

778

52.09
52.1
52.1
52.1

52.22

52.45

52.53
52.8

770.8
769.9
773.1
773.1
780.7
776.2
767.8
779.4
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55.41

55.5
55.53
55.53
55.66
55.69
55.81
55.84

767.8
762
763.8
764.97
768.5
770.7
746.8
759.5

58.12
58.17
58.26
58.27
58.27
58.34
58.43
58.56



GECOR 6 Corrosion Rate Meter Data Tables

Table 12: Rt. 130 West Bound- cycle 1

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.096 123.2
2 0.185 86.1
3 0.203 65.1
4 0.138 -6
5 0.132 -42.4
B2 1 0.235 76.2
2 0.202 45.1
3 0.172 27.9
4 0.174 7.6
5 0.161 -6.8
B3 1 0.152 74.1
2 0.088 1
3 0.21 33.2
4 0.209 33.6
5 0.209 -8.3
B4 1 0.139 52.3
2 0.222 18.6
3 0.277 21.8
4 0.313 23.1
5 0.271 13.7
B5 1 0.266 89.3
2 0.212 67.5
3 0.177 23
4 0.22 18.7
5 0.25 2.3
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Table 13: Rt. 130 West Bound- cycle 2

Connection # Reading No. Corrosion Rate, | Corrosion
uA/cmz Potential, mV
Bl 1 0.276 26.8
2 0.142 52.5
3 0.19 107
4 0.109 55.4
5 0.096 20.9
B2 1 0.096 82.8
2 0.145 34.6
3 0.169 34.1
4 0.189 53.1
5 0.223 57.2
B3 1 0.132 70.9
2 0.223 -12.5
3 0.198 70.8
4 0.173 61.7
5 0.261 45.7
B4 1 0.267 16.9
2 0.231 30.4
3 0.209 40
4 0.317 76.3
5 0.343 47.7
B5 1 0.107 98.2
2 0.151 78.7
3 0.119 52.8
4 0.25 37.3
5 0.198 22.8
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Table 14: Rt. 130 West Bound- cycle 3

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV

Bl 1 0.093 28.7
2 0.05 54

3 0.073 -3.2

4 0.092 -30.6

5 0.103 -22.2

B2 1 0.077 15.9
2 0.066 30.7

3 0.091 -16

4 0.414 -66.4

5 0.099 -1.7
B3 1 0.058 21
2 0.075 9.6

3 0.078 17.5

4 0.095 10.1

5 0.091 194

B4 1 0.056 37.1
2 0.075 31

3 0.071 135

4 0.074 40.5

5 0.073 10.6

B5 1 0.055 15.7
2 0.099 35
3 0.067 11

4 0.079 11.3

5 0.091 18.8
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Table 15: Rt. 130 West Bound- cycle 4

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.276 26.8
2 0.142 52.5
3 0.19 107
4 0.109 55.4
5 0.096 20.9
B2 1 0.086 82.8
2 0.145 34.6
3 0.169 34.1
4 0.189 53.1
5 0.223 57.2
B3 1 0.132 70.9
2 0.223 -12.5
3 0.198 70.8
4 0.173 61.7
5 0.261 45.7
B4 1 0.267 16.9
2 0.231 30.4
3 0.209 40
4 0.317 76.3
5 0.343 47.7
B5 1 0.107 98.2
2 0.151 78.7
3 0.119 52.8
4 0.25 37.3
5 0.196 22.8
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Table 16: Rt. 130 West Bound- cycle 5

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.1 21.5
2 0.262 -23.9
3 0.129 -5.3
4 0.101 -13.9
5 0.115 -8.2
B2 1 0.104 6.7
2 0.054 52.4
3 0.098 -3.2
4 0.107 0.4
5 0.13 -7.1
B3 1 0.258 -37.5
2 0.074 33.6
3 0.064 49.1
4 0.08 43.8
5 0.088 56.1
B4 1 0.096 37.1
2 0.058 109.3
3 0.073 53.1
4 0.061 109.2
5 0.524 -8.1
B5 1 0.053 68.6
2 0.087 42.1
3 0.064 47.9
4 0.072 46
5 0.788 -64.5
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Table 17: North Main Street East Bound- cycle 1

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.05 -54.9
2 0.093 -16.8
3 0.09 -16.7
4 0.091 -19.8
5 0.05 -5.8
B2 1 0.098 -63.1
2 0.14 -57.4
3 0.08 -20.3
4 0.081 -8.1
5 0.077 -33.1
B3 1 0.087 -715
2 0.1 -5.6
3 0.069 -6.9
4 0.056 -66.9
5 0.097 -32.9
B4 1 0.088 -73.6
2 0.152 -51.3
3 0.091 -24.2
4 0.089 -3.6
5 0.1 -3.1
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Table 18: North Main Street East Bound- cycle 2

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.156 -98
2 0.231 -67.8
3 0.068 -24.8
4 0.179 -35.5
5 0.12 -57.1
B2 1 0.115 -82.2
2 0.139 -51.3
3 0.909 -106.9
4 0.084 -15.2
5 0.14 -345
B3 1 0.134 -148.9
2 0.287 -69
3 0.083 -26.7
4 0.13 -92
5 0.101 -32
B4 1 0.067 -68.4
2 0.087 -17.6
3 0.105 -39.5
4 0.085 -36.8
5 0.069 -15
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Table 19: North Main Street East Bound- cycle 3

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.259 -139.6
2 0.209 -89.6
3 0.455 -125.8
4 0.2 -103.4
5 0.398 -91.2
B2 1 0.743 -177.9
2 0.654 -135.6
3 0.252 -155.4
4 0.328 -129.1
5 0.253 -118
B3 1 0.884 -176.6
2 0.296 -104.6
3 0.539 -123.5
4 0.342 -151.6
5 0.666 -139.2
B4 1 0.088 -125.5
2 0.438 -114.1
3 0.361 -113.3
4 0.539 -126.7
5 0.593 -131.3
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Table 20: North Main Street East Bound- cycle 4

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.294 -143.5
2 0.382 -87.3
3 0.138 -92.2
4 0.276 -88.6
5 0.264 -66.6
B2 1 0.215 -130.2
2 0.409 -118.6
3 0.242 -154.6
4 0.307 -107.7
5 0.269 -100.3
B3 1 0.478 -162.1
2 0.432 -109.6
3 0.323 -100.9
4 0.354 -137
5 0.288 -117
B4 1 0.11 -112.5
2 0.507 -123.4
3 0.241 -96.4
4 0.324 -108.4
5 0.424 -104.7

77




Table 21: North Main Street East Bound- cycle 5

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.156 -98
2 0.231 -67.8
3 0.068 -24.8
4 0.179 -35.5
5 0.12 -57.1
B2 1 0.115 -82.2
2 0.139 -51.3
3 0.909 -106.9
4 0.084 -15.2
5 0.14 -34.5
B3 1 0.134 -148.9
2 0.287 -69
3 0.083 -26.7
4 0.13 -92
5 0.101 -32
B4 1 0.067 -68.4
2 0.087 -17.6
3 0.105 -39.5
4 0.085 -36.8
5 0.069 -15
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Table 22: North Main Street West Bound- cycle 1

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.181 -88.8
2 0.28 -56.2
3 0.265 -63.5
4 0.216 -75.9
5 0.25 -83
B2 1 0.295 -78.2
2 0.264 -84.1
3 0.244 -73.5
4 0.262 -76.4
5 0.211 -73.6
B3 1 0.222 -86.4
2 0.205 -95.5
3 0.259 -99.8
4 0.206 -89.9
5 0.263 -95.7
B4 1 0.191 -91.2
2 0.216 -98.5
3 0.274 -83.1
4 0.183 -83.2
5 0.196 -91.7
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Table 23: North Main Street West Bound- cycle 2

Connection # Reading No. Corrosion Rate, | Corrosion
uA/cmz Potential, mV
Bl 1 0.145 -127.4
2 0.157 -128.1
3 0.084 -124.5
4 0.127 -140.9
5 0.11 -133.4
B2 1 0.231 -126.4
2 0.14 -87.8
3 0.203 -128.6
4 0.116 -120.8
5 0.145 -126.3
B3 1 0.162 -108.6
2 0.175 -116.7
3 0.178 -116.1
4 0.136 -126.5
5 0.211 -142.3
B4 1 0.196 -142.9
2 0.169 -131.5
3 0.413 -153.3
4 0.227 -141.5
5 0.154 -142.3
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Table 24: North Main Street West Bound- cycle 3

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.197 -234.9
2 0.135 -154.2
3 0.201 -202.5
4 0.181 -194.3
5 0.001 -192.7
B2 1 0.119 -219.7
2 0.094 -218.7
3 0.137 -227.1
4 0.136 -233.2
5 0.131 -235.8
B3 1 0.208 -253.5
2 0.127 -249.7
3 0.119 -267.4
4 0.139 -220.5
5 0.156 -226.3
B4 1 0.362 -239.2
2 0.13 -245.3
3 0.162 -227.6
4 0.15 -181.7
5 0.156 -201.9
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Table 25: North Main Street West Bound- cycle 4

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.063 -220.7
2 0.096 -168.6
3 0.121 -190.3
4 0.171 -183.2
5 0.129 -187.8
B2 1 0.109 -214.7
2 0.089 -211.8
3 0.136 -218.8
4 0.154 -227.5
5 0.131 -221.1
B3 1 0.156 -233.3
2 0.147 -240.4
3 0.138 -266.2
4 0.155 -213.3
5 0.159 -216.6
B4 1 0.155 -203.3
2 0.151 -222.4
3 0.132 -203.8
4 0.128 -169.7
5 0.133 -191.1
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Table 26: North Main Street West Bound- cycle 5

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.145 -127.4
2 0.157 -128.1
3 0.084 -124.5
4 0.127 -140.9
5 0.11 -133.4
B2 1 0.231 -126.4
2 0.14 -87.8
3 0.203 -123.6
4 0.116 -120.8
5 0.145 -126.3
B3 1 0.162 -108.6
2 0.175 -116.7
3 0.17 -116.1
4 0.136 -126.5
5 0.211 -142.3
B4 1 0.196 -142.9
2 0.169 131.5
3 0.413 -153.3
4 0.227 -141.5
5 0.154 -142.3
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Table 27: Wycoff's Bridge East Bound- cycle 1

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.038 -29
2 0.048 10.5
3 0.033 9.7
4 0.168 -1.3
5 0.153 -13.3
B2 1 0.19 -59.2
2 0.134 -27.3
3 0.094 17.1
4 0.176 -1.3
5 0.162 4.2
B3 1 0.135 -81
2 0.096 -27.5
3 0.11 -1.2
4 0.126 -0.7
5 0.2 -2.2
B4 1 0.036 -28.1
2 0.028 -7.6
3 0.084 -1.7
4 0.169 -3.8
5 0.108 -7.2
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Table 28: Wycoff's Bridge East Bound- cycle 2

Connection # Reading No. Corrosion Rate, | Corrosion
uA/cmz Potential, mV
Bl 1 0.146 -85.3
2 0.118 -25
3 0.089 -38.3
4 0.125 -56.7
5 0.198 -82.9
B2 1 0.578 -162.3
2 0.593 -78.2
3 0.105 -1
4 0.142 -17.7
5 0.146 -18.5
B3 1 0.106 -82.7
2 0.12 -33.2
3 0.083 -14.9
4 0.132 -16.9
5 0.179 -41.7
B4 1 0.223 -82.1
2 0.18 -52.7
3 0.14 -60.2
4 0.21 -67.5
5 0.138 -41.9
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Table 29: Wycoff's Bridge East Bound- cycle 3

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.071 -89.2
2 0.092 -98.4
3 0.21 -151.5
4 0.15 -124.1
5 0.092 -125.9
B2 1 0.078 -89.2
2 0.078 -77.6
3 0.112 -93.4
4 0.105 -117.6
5 0.13 -136.6
B3 1 0.142 -104.6
2 0.066 -82
3 0.134 -131.4
4 0.062 -94.1
5 0.043 -155.6
B4 1 0.153 -146.2
2 0.112 -115.1
3 0.085 -94.8
4 0.088 -99.7
5 0.115 -124.8
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Table 30: Wycoff's Bridge East Bound- cycle 4

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.257 -101.1
2 0.249 -97.7
3 0.214 -94
4 0.168 -99.6
5 0.283 -110.4
B2 1 0.229 -172
2 0.379 -107.3
3 0.285 -82.3
4 0.274 -81.9
5 0.32 -100.3
B3 1 0.314 -143.2
2 0.356 -110.2
3 0.198 -77.4
4 0.234 -69.8
5 0.195 -86.5
B4 1 0.21 -134.2
2 0.321 -114.2
3 0.708 -118.9
4 0.369 -89
5 0.623 -114.7
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Table 31: Wycoff's Bridge East Bound- cycle 5

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.146 -85.3
2 0.118 -25
3 0.089 -38.3
4 0.125 -56.7
5 0.196 -82.9
B2 1 0.578 -162.3
2 0.593 -78.2
3 0.105 -1
4 0.142 -17.7
5 0.146 -18.5
B3 1 0.106 -82.7
2 0.12 -33.2
3 0.083 -14.9
4 0.132 -16.9
5 0.179 -41.7
B4 1 0.223 -82.1
2 0.1 -52.7
3 0.14 -60.2
4 0.21 -67.5
5 0.136 -41.9
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Table 32: Wycoff's Bridge West Bound- cycle 1

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV

Bl 1 0.061 -23.6
2 0.04 -30.4

3 0.063 -14.6

4 0.082 9.6

5 0.064 -15.1
B2 1 0.069 -40.19
2 0.059 -51.2

3 0.083 -20.9

4 0.067 7.9

5 0.089 -7.8
B3 1 0.1 -216.7
2 0.116 -30.9

3 0.059 -4.7

4 0.064 29.4

5 0.072 9.1

B4 1 0.075 -20.5
2 0.126 -23.3

3 0.068 -24

4 0.107 -65.8

5 0.066 -4.3
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Table 33: Wycoff's Bridge West Bound- cycle 2

Connection # Reading No. Corrosion Rate, | Corrosion
uA/cmz Potential, mV
Bl 1 0.15 -111.2
2 0.095 -82.3
3 0.098 -72.2
4 0.155 -92.9
5 0.11 -98.1
B2 1 0.188 -127.8
2 0.114 -95.8
3 0.104 -104.5
4 0.144 -97.6
5 0.176 -83.8
B3 1 0.121 -139
2 0.248 -120.8
3 0.204 -118.6
4 0.117 =77
5 0.15 -94.6
B4 1 0.181 -111.2
2 0.202 -101.7
3 0.079 -117.4
4 0.191 -134.8
5 0.136 -84.1
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Table 34: Wycoff's Bridge West Bound- cycle 3

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.381 -118.2
2 0.315 -110.2
3 0.4344 -118.8
4 0.119 -118.8
5 0.567 -145.1
B2 1 0.233 -202.1
2 0.233 -127.9
3 0.336 -117.2
4 0.312 -115
5 0.558 -134.9
B3 1 0.223 -163.6
2 0.303 -140.6
3 0.324 -10905
4 0.263 -108.7
5 0.468 -137.5
B4 1 0.492 -162.3
2 0.441 -141.1
3 0.277 -143.5
4 0.309 -142.9
5 0.347 -155.8
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Table 35: Wycoff's Bridge West Bound- cycle 4

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.069 -52.4
2 0.057 -49.4
3 0.066 -915
4 0.065 -58.7
5 0.031 -77.5
B2 1 0.037 -67.4
2 0.049 -57.8
3 0.044 -66.9
4 0.046 -76.9
5 0.059 -98.6
B3 1 0.276 -109.4
2 0.051 -65.9
3 0.096 -90.3
4 0.048 -69.7
5 0.03 -1314
B4 1 0.021 -153.7
2 0.032 -60.3
3 0.043 -101.8
4 0.044 -66.4
5 0.042 -1294
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Table 36: Wycoff's Bridge West Bound- cycle 5

Connection # Reading No. Corrosion Rate, | Corrosion
uA/em? Potential, mV
Bl 1 0.15 -111.2
2 0.095 -87.3
3 0.098 -72.2
4 0.155 -92.9
5 0.11 -98.1
B2 1 0.188 -127.8
2 0.114 -95.8
3 0.104 -104.6
4 0.144 -97.6
5 0.176 -83.8
B3 1 0.121 -139
2 0.248 -120.8
3 0.204 -116.6
4 0.117 -77
5 0.15 -94.6
B4 1 0.181 -111.2
2 0.209 -101.7
3 0.079 -117.4
4 0.191 -134.8
5 0.136 -84.7
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