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ABSTRACT

On September 18, 2002 radioactive contamination in the 78-Foot Mechanical Penetration Room
in the Unit 1 Auxiliary Building had characteristics of Spent Fuel Pool (SFP) water. Preliminary
conclusions from sample results during the initial Phase I investigations prompted an extensive
investigation to characterize the source of activity and leakage paths. This evaluation documents
the pathway for leakage from the SFP to the liner surrounding the SFP; blockage in the telltale
drains; seepage through construction joints in the liner into the Styrofoam Seismic Gap between
the Auxiliary Building and the Fuel Handling Building. The seepage is confirmed by monitoring
the 78-Foot Mechanical Penetration Room wall, the Spent Fuel Pool cooling line at the interface
between the Auxiliary and Fuel Handling Building, the water stop (boot) at the penetration
between the Auxiliary Building and the Fuel Handling Building, and two drill points in the
Styrofoam. The testing results indicate that build-up of SFP water behind the liner has been
ongoing for at least five years on the basis of cesium activity ratios, and that water from the
sampling points is consistent with boron and tritium levels in the Unit 1 Spent Fuel Pool.

The telltale drains were snaked on January 29, 2003 and following days. Water then freely
drained from the telltales, thereby reducing both the amount of water and the time that SFP water
stayed in the leakage collection system (i.e. the space between the liner and the concrete
enclosure). Water from the telltales (after snaking) drained at about 100 gpd and had
characteristics that more closely resembled SFP water with less indication of interactions with
the concrete enclosure. By February 7™, “cleared” telltales had reduced the hydraulic pressure
and effectively stopped the seepage around the Auxillary and Fuel Handling Building. In
February 2003, 45 gallons of water were pumped from Drill Pont No. 1, thereby significantly
reducing the amount of water in the Styrofoam Seismic Gap. Further investigation during 2003
indicated that the composition of the water that migrated back into the gap was most likely a
mixture of SFP water (3%) that had migrated beyond the gap and groundwater (97%). Again,
boron and tritium confirm the link to the SFP, whereas cesium and cobalt activity are at very low
or non-detectable levels because of interactions with concrete and soil surfaces. Water from the
SFP continues to drain through the telltales at the rate of about 130 gpd (as of January 29™ 2004).
Most of the water drips through Telltale No. 2 with tritium levels that reflect the changes in the
SFP tritium (50% increase during 2003). Cesium activity ratios in the telltales do not change in
response to introduction of SFP demineralizers, again reflecting the strong role that concrete
surfaces play in controlling cesium levels.



Background for Investigation

The Spent Fuel Pool (hereafter referred to as SFP) liner drains (telltale drains) are a leakage
detection system designed to collect water from the SFP that migrates through the stainless steel
liner into the concrete enclosure surrounding the SFP. Work orders, interim reports and
discussions with Salem personnel have indicated that the Unit 1 telltale drains have performed
this function since early in the operation of the plant. At some unknown point in the past,
chemical deposits (originally assumed to be boric acid- now shown to be a mix of boric acid and
other crystals such as calcium carbonate) began to interfere with the drainage system. The space
between the stainless steel liner and concrete enclosure of the SFP began to collect water with
characteristics of the SFP. On September 18, 2002, Radiation Protection reported the detection
of low-level radioactivity on several technicians’ shoes. Investigations indicated a “calcium-
like” substance adhering to the west wall in the 78-Foot Mechanical Penetration Room had
measurable radionuclide contamination (Notification No. 20114071). These deposits were
removed and an active flow of water into the room was then noted. Phase I investigations
indicted that the leak had characteristics of Spent Fuel Pool water (see Table 1) and more
samples were collected to characterize the source of activity and possible leakage paths. Another
leak was subsequently discovered around the Unit 1 Spent Fuel Pool cooling line return on the
92-Foot Elevation (relative to a plant surface elevation of 100 feet). This leak was separated into
the return line at the interface between the Auxiliary Building and Fuel Handling Building and
the water stop (boot) at the penetration between the Auxiliary Building and the Fuel Handling
Building. The following sample points were routinely monitored for radioactivity and compared
with activity in the SFP and the telltale drains:

e A drip bag was constructed on the 78-Foot Mechanical Penetration Room wall to collect
water. This is the “Drip Bag” sample.

e A catch tray with a sample tube was placed under the Spent Fuel Pool cooling line at the
interface between the Auxiliary and Fuel Handling Building on December 17, 2002. This
sample was designated as the “Short” sample because of the length of the sample line.

e A sample tube was inserted in the water stop (boot) located at the penetration between the
Auxiliary Building and the Fuel Handling Building. This sample was designated as the
“Long” sample because of the length of the sample line.

e  Two drill points (Drill Point No. 1 and Drill Point No. 2) were inserted into the Styrofoam
between the Auxiliary Building and the Fuel Handling Building (often referred to as the
Seismic Gap).

e  Water that accumulated between the Unit 1 Containment and the Auxiliary Building
(1BD41).

Because of low flow from the leakage collection system of about 6 gallons/day (as well as’
other factors), the telltale drains were snaked on January 29 and following days. Water then
freely drained from the telitales, thereby reducing both the amount of water and the time that SFP
water stayed in the leakage collection system. Water from the telltales (after snaking) drained at
about 100 gpd and had characteristics that more closely resembled SFP water with less indication
of interactions with the concrete enclosure. Fiber optic examinations of the telltale drains on
January 31 showed blockage in No. 4 and 5 drains beneath the welds, creating a dam effect.

The probe inserted beyond this point indicated chemical deposits (originally assumed to be boric



acid crystals) had formed. Flow from leakage of the SS liner was forced between the liner plate
and concrete providing water to other channels. Rather than draining out, the blockage diverted
the water along the space between the SS liner and the concrete, eventually seeping out at the 78-
Foot Elevation in the Mechanical Penetration Room. Water also seeped out of the gap where the
Spent Fuel Pool cooling return line intersects the wall at the 92-Foot Elevation. Over time, the
water apparently migrated and reached the void space between the Auxiliary Building and
Containment. Figure 4 shows these locations.

By February 7, 2003, “cleared” telltales had reduced the hydraulic pressure in the leakage
collection system and samples from the Drip Bag, “Short,” and “Long” sample points could not
be obtained because the flow had stopped (or nearly so). Minor amounts of water could be
obtained from the sampling points at infrequent intervals in 2003. In February 2003, 45 gallons
of water were pumped from Drill Point No. 1, thereby significantly reducing the amount of water
in the Styrofoam Seismic Gap. Some water migrated back into the gap and samples were
collected when sufficient water was present or about every two months). All radionuclide
characteristics from the sampling program waters supported the scenario described above.

Summary of Evaluation Methodology
Characteristics of SFP Water

Radioactive water from the SFP of a PWR (Pressurized Water Reactor) will contain
approximately constant levels of boron, tritium, cesium, and cobalt activities (subject to
radioactive decay). To detect and quantify leakage from the Spent Fuel Pool, the results are
interpreted using the assumptions that the Spent Fuel Pool water typically contains a distinctive
radionuclide fingerprint and that interaction with solid surfaces (e.g. concrete) can alter the
activity levels dramatically:

¢ Boron at approximately 2300 ppm and tritium at 0.2 uCi/mL (increasing during 2003 to 0.3
uCi/mL — see Figure 1, Tables 1 and 5). These two tracers are relatively inert and typically
migrate with minimal reactivity to concrete or soil ( termed “conservative” behavior in the
literature). '

e Cesium-134 ("**Cs has a 2.062 year half-life) and '¥'Cs (30.17 year half-life) activity in the
SFP results from refueling operations and leaching from rods stored in the pool. The activity
levels and ratio can change during the course of a fuel cycle. Demineralizers effectively
remove cesium from the SFP and change the activity by more than a factor of ten (see Figure
1). Because of difference in half-lives but similar chemical behavior the ratio of cesium
activity can provide some qualitative measure of the approximate timing of any release and
migration of SFP water. However, cesium interacts strongly with both concrete and soil to
retard the migration away from the SFP (i.e. most of the cesium remains sorbed on the
concrete enclosure of the SFP. This strong interaction with soil and concrete surfaces also
complicates the straightforward use of cesium activity ratios.

e Cobalt Activity: *Co (70.80 day half-life) and ®*Co (5.271 year half-life) will have a
characteristic activity ratio after refueling operations that will drop rapidly as the **Co



decays. Cobalt also interacts strongly with soil and concrete with typically a lower mobility
than cesium.

e The presence of short-lived radionuclides such as P! (a nuclide that does not adsorb to
solid surfaces) would be indicative of rapid transport of SFP water from pool to sample
point. Only during an October 21,2002 fuel movement (Mode 6) were any shorter-lived
radionuclides (i.e., "*'T) detected.

Although assumed to have a constant radionuclide inventory, activity levels in the SFP do
change in response to the use of a mixed-bed resin demineralizer (to reduce radioactive cations
and anions in the SFP water) and to operational events such as refueling . After an interval of
time, the levels return to an approximately: “steady state” condition (where production and
removal rates are equivalent and levels remain constant). However, water analyzed many years
after migration from the SFP (or other source) may be difficult to trace to a particular event
because of non-unique activity ratios and chemical interactions with concrete and soil. Both
cesium and cobalt activity levels (relative to tritium or boron) from SFP leakage will be different
than activity in the Spent Fuel Pool because of these chemical and physical interactions (plus
decay of short-lived cesium and cobalt). Activity ratios of a given element (i.e., cesium or
cobalt) may provide an indication of the age of the leak and/or the extent of the interaction with
solid surfaces because of the very different half-lives of the two isotopes. As seen in Tables 1
and 2, the cesium and cobalt activity ratios are much lower for the sampling points vs. the SFP
and strongly point to both age of the leak and chemical/physical interactions with the surrounding
concrete and soil. Because demineralizers reduce all reactive cations (and anions) in the SFP
water, any measurable cation concentration (such as sodium) could indicate introduction of
groundwater and/or leaching of sodium from the concrete. Boron and tritium levels showed a
“qualitative” inverse relationship with sodium (higher sodium in some samples- e.g. 1BD41- that
have lower tritium) that may indicate mixing with groundwater, although the correlation is far
from exact.

Conclusions from Radionuclide Evaluation

The results from the radionuclide investigations produce the following conclusions about the
leakage collection system (telltale drains). This system was designed to collect and drain the
water that migrated through the stainless steel liner of the SFP. All available reports and data
indicated that the Unit 1 telltale drains had performed this function since early in the operation of
the plant. At some unknown point in the past, the precipitation of chemical deposits (originally
assumed to be boric acid; calcium carbonate has also been detected) began to interfere with the
drainage system. The space between the stainless steel liner and concrete enclosure of the SFP
began to collect SFP water. In October 2002, a number of seepage points appeared in the
Auxiliary Building and were collected for radionuclide analysis. They indicated that water from
the leakage collection system had seeped/migrated to several sampling sites (see Figure 4 for
locations and background investigation for description). Table I summarized the average results
for samples collected for the Phase II investigation (prior to snaking of the telltales drains)
(Figures 5 through 10 graph the time series of the data and discussion of the individual sampling
points follows this section). The following major conclusions result from the Phase II samples in
January 2003 (prior to snaking):



The samples from the Spent Fuel Pool telltale drains, the 78-Foot Elevation Drip Bag, and
the water in the Styrofoam between the Fuel Handling Building and the Auxiliary Building
had common isotopic characteristics. Boron and tritium levels are equivalent to SFP water
(90 to 100% of SFP level). Sodium was between 2 and 15 ppm indicating minimal
groundwater input and/or leaching of structural material. Cesium and cobalt absolute
activities were more than a factor of five lower than the SFP (8 to 20% of SFP) and the
activity ratios were indicative of extensive interaction with the concrete and structural
materials.

The samples from the canal telltale drains and the water stop (boot) located at the
penetration between the Auxiliary Building and the Fuel Handling Building (“Long” sample)
had common characteristics. Boron and tritium were at 60% to 70% of SFP water; elevated
sodium suggested that groundwater mixed with these two sources (although the potential
pathway for groundwater ingress was unclear). The canal telltales and “Long” sample also
had very low °Co activity, suggesting a strong interaction with structural materials or soil.

Water in the space between the Unit 1 Containment and the Auxiliary Building (1BD41
sample) had characteristics of Spent Fuel Pool water that left the pool more than five-years
ago and was subject to extensive interaction with structural materials. Cesium-137 activity
is nearly 70 times lower than SFP and cobalt activity is at or near ND (non-detectable)
levels. Higher sodium with some chloride indicated a groundwater component and/or
interaction with solid surfaces. Most likely, SFP water had migrated from the leakage
collection system over time through a six-inch gap between buildings and mixed with
groundwater (70% SFP- 30% groundwater) (although the pathway is not clear).

The whole question surrounding the seepage of groundwater into the various sampling
points is problematic. The pathways are not defined but average water table elevations are
about 5 feet bgs (95 feet plant datum) vs. sampling points between 78 and 92 feet (plant
datum). Thus for most of the past twenty years there has been a hydrostatic head driving
water through cracks and construction joints into the Auxiliary and Fuel Handling Building.
In the absence of any radionuclide contamination, this small amount of water that seeps into
the building would not be noticed (most or all would evaporate rather than pool). The
presence of sodium in a sample does not automatically “fingerprint” groundwater as the
source of the sodium. If sodium and chloride are not “balanced” and the levels of tritium
and boron are near or at SFP values (e.g. Drip Bag samples), then most likely the sodium has
been released from leaching of the concrete/structural materials. On the other hand if tritium
and boron are at some % of SFP values (e.g. Canal Telltales and 78’ Long ~Table 1) and
sodium is elevated, then the sodium may come from seepage of groundwater into the facility
or mixing with periodic precipitation and structural concrete. A complete structural analysis
of potential seepage paths is not required for analysis of the source of the SFP water.

Iodine-131 in selected samples was related to Mode 6 operation (part of 1R15 refueling)
during October 2002. 1311 leached from rods stored in the fuel racks during the refueling
operations. This water, containing '>'I, leaked and mixed with existing water (**'I-free) in
the space between the SS liner and the concrete enclosure of the SFP. Cesium activity ratios



for the sampling points reflect water that has interacted with the concrete as opposed to

“zero-age” SFP water. The "'l activity suggests a relatively rapid migration of small
amounts of SFP water to the sampling points. Iodine-131 activity has not been detected in

samples after January 2003, supporting the link to the refueling operation and not some other
leakage path.

TABLE 1: AVERAGE COMPOSITION AND ACTIVITY LEVELS DURING STABLE

PERIODS FOR PHASE II SAMPLE POINTS (January 2003)

AVERAGE RESULT DURING STABLE PERIODS

Constituent 1 SFP Pool Canal |78 "Short" | Drip Bag | 78 "Long™ | Drill Points | 1BD41
Telltales* | Telltales*
Na, ppm 6.2 122 2.8 14.7] 26.8 6.02 59.7
Cl, ppm 0.0012 0.09 0.52 10.6} 0.41 12.1
Iron, ppm 0.03 0.10 0.47 5.15 0.04
Boron, ppm 2316 2257 1465 2292 2605 1365 2119 1208
H-3 1.93E-01 1.78E-01 1.31E-01] 1.91E-01 1.81E-01 1.18E-01| 1.88E-01 1.19E-01
H-3' Ratio to SFP 92% 68% 99% 94% 61% 97% 62%

1, Mode 6 5.96E-04f 4.25E-04f ND 424E-04]  4.05E-04] 3.12E-04] 3.84E-04f  1.28E-04
s 2.18E-03] 5.34E-05] 5.11E-058] 3.01E-04] 5.84E-05 8.62E-05 4.01E-05 6.22E-0f|
¥cs 2.17E-03]  1.67E-04] 1.87E-04] 4.52E-04] 1.73E-04] 2.02E-04] 1.31E-04] 3.06E-05|
137Cs 7.7% 8.6% 20.8% 8.0% 9.3% 6.0% 1.4%

Ratio to SFP
>Mn 4.10E-05 2.38E-06] ND 9.07E-06] 1.39E-06] 1.87E-06] 1.22E-06 ND

" 5Co, Mode 6~ 8.02E-03] 2.46E-05 2.72E-05 9.00E-04 ND 1.05E-04] 8.43E-07 ND
%co 9.82E-04] 5.88E-05 B8.06E-06] 2.12E-04] 3.56E-07] 2.86E-05 1.02E-06] 9.99E-08|
sh 1.07E-05| 2.50E-05] 2.12E-068] 9.40E-06 ND 3.62E-06] 1.82E-06 ND

™ecsics 1.02 0.33 0.22] 0.67 0.34 0.42 0.31 0.20]
%¥Co™Co 8.27] 0.83 2.74] 4.21 0.0 3.59 0.53 -

ND = Not detected n samples analyzed.

Units for concentrations of radionuclides are presented in microcuries per milliliter (?Ci/mL)

*Before snaking telltale drains.

**Shorter-lived activities were decay-corrected to October 21, 2002 22:42 when Mode 6 (fuel movement) was established.



“Snaking “ of the Telltale Drains

Because of low flow from the leakage collection system (as well as other factors), the telitale
drains were snaked on January 29 and following days. Fiber optic inspection confirmed that the
drains had been generally cleared. Water then freely drained from the telltales, thereby reducing
both the amount of water and the time that SFP water stayed in the leakage collection system.
Water from the telltales (after snaking) drained at about 100 gpd and this rate has continued to
the present, as measured by the building sump pump (February, 2004). Most of the water (about
500 ml/min) drained through Telltale No.2. By February 7, 2003, “cleared” telltales had reduced
the hydraulic pressure and samples from the Drip Bag, “Short,” and “Long” sample points could
not be obtained at regular intervals because the flow had stopped (or nearly so). The results
obtained during 2003 (after snaking) are summarized in Table 2:

e  After the “snaking” operation, the telltale (TT) samples closely resembled the SFP water -
(see time series in Figures 1 and 2). In boron and tritium, the match is almost exact,
reflecting the fact that neither constituent reacts with the concrete materials in the SFP.
Cesium-137 activity was 75% of SFP at No. 1 TT and 16% at No. 8 TT; the cesium activity
ratios (0.89 - 0.64) and the *°Co activity (64% to 2%) also decrease in a similar fashion
reflecting an increase in flow path and time for chemical interactions from No. 1 TT to No. 8
TT.

e  Water from the SFP continues to drain through the telltales at the rate of about 130 gpd (as
of January 29" 2004). Most of the water drips through No. 2 TT and has tritium levels that
reflect the changes in the SFP during 2003 (from 0.2 uCi/ml to 0.3 uCi/ml). Cesium ratios in
the telltales did not change dramatically in response to introduction of SFP demineralizers in
October 2003, again reflecting the strong role that concrete surfaces play in controlling
cesium levels. Figure 2 does show a consistent drop in Cesium-137 activity for Telltale No.2
during 2003 as the cesium on the surface of the concrete exchanges with low cesium in the
demineralized SFP water to “buffer” the activity level.

e  After “snaking of the telltales”, sampling points outside the concrete enclosure had a lower
overall yield as well as a lower contribution of water from the leakage collection system.
Tritium dropped to 14% (of SFP) at BD41 to 31% at the Drip Bag (Table 2). The tritium
level in the Styrofoam Seismic Gap dropped to 3% of SFP levels from about 70% prior to
“snaking” the drains. The low tritium level at Drill Point No. 1 resulted from inflow of
groundwater or precipitation into the Seismic Gap, driven by the change in hydrostatic head
when water was pumped from the Seismic Gap. Cesium-activity levels were 2 to 8% of SFP
(with the exception of a single Drip Bag sample that was not replicated). Cesium activity
ratios were comparable to pre-snaking ratios and reflect long-term interaction with the
concrete enclosure of the SFP. Cobalt activity is at or near non-detectable (ND) and <1% of
SFP because of strong adsorption to structural material.

e The interpretation and results from the individual sampling locations during 2002 and 2003
-are presented in the sections that follow and are used to support the above conclusions. The
time series is typically divided into “pre and post — snaking”, pre and post refueling
operation.



Table 2. Activity in Selected Samples (Averages after Snaking) Ratios to Unit 1 Spent

Fuel Pool.
Boron, Na, 3H, B7Cs, 14Cs/137Cs  60Co, 58Co/59Co
Sample  Date/Time ppm ppm pCi‘/mL  pCifmL Ratio pCi/mL Ratio
1 SFP 12-Jun-03 2395 ~0 2.36E-01 3.08E-03 0.75 2.42E-03 0.36
10-Jul-03 2354 ~0 2.67E-01 3.48E-03 0.71 2.46E-03 0.28
17-Jul-03 - ~0 3.65E-03 0.71 2.40E-03 0.29
24-Jul-03 2359 ~0 3.73E-03 0.69 2.60E-03 0.24
7-Aug-03 2349 ~0 4.32E-03 0.67 2.86E-03 0.21
1SFP Average 2364 2.52E-01 3.65E-03 0.71  2.55E-03 0.28
Drill Pt 12-Jun-03 234 38 7.71E-03 1.34E-04 0.28 2.40E-07 -
No. 1 30-Jul-03 - - 6.77E-03 1.25E-04 0.26 2.14E-07 -
Ratio to-SFP 0.10 0.029 0.035 0.38 0.000089
1BD 41 24-Sep-03 - - - 5.49E-05 0.20 ND -
23-Oct-03 317* 178 3.45E-02 6.99E-05 0.19 ND -
Ratio to-SFP 0.13 0.14 0.019 0.27
“Long” 1-Jul-03 332 60 5.19E-02
3-Jul-03 3.34E-04 0.36 1.72E-05 -
Ratio to-SFP 0.14 0.21 0.091 0.51 0.007
78 Drip Bag 1-Jul-03 - 245 7.87E-02 -
3-Jul-03 5.86E-03 0.30 -
Ratio to-SFP 0.31 1.61 0.43
No.1TT 27-Aug-03 2393 1.50 290E-01 2.84E-03 0.65 1.42E-03 0.19
24-Sep-03 2371 5.60 *  2.64E-03 0.63 1.65E-03 0.14
) 22-Oct-03 2364 0.94 261E-01 2.78E-03 0.60 1.79E-03 0.11
Ratio to-SFP 1.01 1.10 0.75 0.89 0.64 0.53
Boron, Na, 3H, B7Cs, 1Cs/B7Cs  6Co, 58Co/50Co
Sample Date/Time  ppm ppm pCi/mL  puCifmL Ratio pCi/mL Ratio
No.2TT 27-Aug-03 2264 452 3.06E-01 1.64E-03 0.62 6.99E-04 0.18
24-Sep-03 2278 14.7 *  9.59E-04 0.64 3.35E-04 0.15
22-Oct-03 2310 2.70 3.26E-01 1.33E-03 0.61 6.54E-04 0.09
Ratio to-SFP 0.97 1.26 0.36 0.88 0.22 0.51
No.3TT 2-Jul-03 2140 1.00 ***  3.78E-04 0.61 8.72E-05 -
26-Sep-03 2282 - *  5.62E-04 0.53 3.48E-05 -
23-Oct-03 2294 240 267E-01 1.01E-03 0.53 3.89E-05 -
Ratio to-SFP 0.95 1.06 0.18 0.79 0.021
No.5TT  27-Aug-03 2296 4.01 2.93E-01 8.52E-04 0.56 6.55E-05 -
26-Sep-03 2260 24.5 *  5.95E-04 0.52  7.92E-05 -
23-Oct-03  2054* 640 2.25E-01 5.26E-04 048 8.78E-05 -
Ratio to-SFP 0.93 1.03 0.18 0.74 0.030
No.8TT 27-Aug-03 2279 556 2.89E-01 6.63E-04 0.509 1.00E-04
26-Sep-03 2263 - 297E-01 5.20E-04 0.46 1.51E-04 0.09
23-Oct-03 2159* 490 2.68E-01 5.19E-04 0.51 2.12E-04 0.10
Ratio to-SFP 0.94 1.13 0.16 0.68 0.061 0.34

* Suspect Value

**Re-analysis

***Insufficient sample
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Time Series of Individual Sampling Locations

SALEM UNIT 1 SPENT FUEL POOL - (Recent History)

Salem performs weekly boron and gamma isotopic analyses and monthly impurity (e.g.,
chloride, fluoride, and sulfate) analyses of the Spent Fuel Pool water. The normal sample point
is the Spent Fuel Pump discharge pressure tap and is representative of water re-circulated in the
Spent Fuel Pool through the unit’s heat exchanger (note that water beneath the fuel racks could
be relatively stagnant and only mix with the rest of the SFP by thermal convection). Figures 3A
and 3B show historic boron levels in the Salem Spent Fuel Pools based on routine analyses.
Salem Unit 1 prepared for a scheduled refueling outage in October 2002. Salem Chemistry
personnel have noticed a faint “bathtub” ring of white crystals at the wall interface of the pool
surface that suggests decreasing water level and deposition of trace levels of boric acid. Boron
levels in the Unit 1 Spent Fuel Pool decreased prior to the refueling outage ; the result of a
combination of evaporation, leakage of SFP water through the SS liner and makeup with de-
mineralized (boron-free) water. Mass balance calculations are not sufficiently sensitive to
estimate leakage rates because the evaporation term is a number of times greater than the leakage
rate through the SS liner (which by October 2002 had slowed considerably (< 10gpd) as the
water level in the concrete enclosure reached the level of the SFP, thereby eliminating the
hydrostatic driving force).

Salem Unit 1 entered Mode 3 for 1R15 (refueling operation) on October 10, 2002. The
cavity was flooded on October 15™ and Mode 6 was established on October 21%. During
refueling, the water in the canal is connected to the Spent Fuel Pool when the gate is open, but re-
circulation between the Spent Fuel Pool and the canal is limited. The significance of flooding
was that reactor coolant was mixed with refueling water and activity levels in the Spent Fuel
Pool increased.

Todine-131 and *Co activity reported after October 21* was decayed-corrected to October
21* when Mode 6 was established to enable comparisons of isotopes with different half-lives.
Iodine-131 was not detected in the bulk Spent Fuel Pool water after November 29" (Figure 3A);
sample size and the counting interval were not optimized to detect 3 prior to the recent
investigation. The average decay-corrected level of 311 was 5.96 x 10™ puCi/mL. Several
samples (see Table 3) detected '*' activity after October 21, suggesting a relatively short
pathway from the SFP to sampling points such as the Styrofoam Seismic Gap.

The Spent Fuel Pool de-mineralizer was placed in service January 1, 2003. Activity
levels decreased by approximately a factor of ten as the resin effectively reduced radioactive
cesium and cobalt (Figures 3A and 3B). Antimony-125 could now be detected because spectral
interferences were reduced. Cobalt and cesium activities had begun to increase because of low
flow in the demineralizer and continued to increase after removal of the demineralizer on
February 6™. Prior to placing the demineralizer in service, the average '**Cs/ 137Cs activity ratio
was 1.02, whereas the average decay-corrected (to Mode 6 on October 21, 2002) ° 8Co/*Co
activity ratio was 8.27. After the demineralizer was placed in service, the cesium activity ratio
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decreased from 1.02 to 0.80 and the cobalt activity ratio decreased from a decay-corrected value
of approximately 8.27 to 2.9. This is explained by isotopic equilibration with accumulated
cesium on the demineralizer resin and differences in removal efficiency for **Co relative to *°Co
with the purification media used in the demineralizer vessel.

On January 30, 2003 special sampling techniques were used to safely sample water
underneath the fuel racks in the Unit 1 Spent Fuel Pool and water at the bottom of the canal. For
comparison a separate sample was collected near the surface of the Spent Fuel Pool. These
sample results are summarized in Table 3 and provide important conclusions: '

e  Water in the Unit 1 Spent Fuel Pool at the normal sampling point, near the pool surface, and
beneath the fuel racks was homogeneous with little temperature gradient.

e  The special sample analysis results do not indicate that a difference exists in the water
chemistry beneath the fuel racks and the circulating water; after the demineralizer was
placed in service January 1, 2003, the pool water was homogeneous by January 30™,

o  The special sampling did not establish that *'I levels were higher in the bottom of the pool
prior to placing the demineralizer in service. With an 8.04 day half-life, insufficient '*'I
activity remained by January 30™ to provide confirmation.

¢  The demineralizers were taken out of service in late January 2003. Cesium and cobalt
activity levels gradually increased throughout 2003 (Figure 1). Tritium also showed a slight
increase throughout 2003. Cesium and cobalt activity dropped again when the de-
mineralizers were placed into service in late October 2003.

In conclusion, activity in the Unit 1 Spent Fuel Pool increased during refueling operations as
expected and decreased when the demineralizer was placed in service on January 1, 2003. The
expectation is that samples from leakage paths from the Spent Fuel Pool would eventually show
decreasing activity levels and changing activity ratios, providing a means to estimate the
migration time (however, the strong interaction of cesium and cobalt with concrete surfaces
obscured any simple correlation). Temperature, boron, tritium, cesium and cobalt activity
indicate homogeneity in the SFP. Activity levels from the bottom of the pool, where assemblies
with defective rods are stored, were equivalent to surface SFP water at 29 days after the
demineralizer was placed in service. During 2003, nuclear operations continued in a normal
mode and activity levels in the SFP stabilized over the course of the year (slight increase in
activity from February to October). In October, the demineralizer was returned to service and
cesium and cobalt activity levels dropped dramatically in the SFP. Because of the strong
interaction of cesium and cobalt with the concrete surfaces, the telltale drain samples did not
show a dramatic change because the large amount of cesium present on the surfaces of structural
material “buffered” the cesium activity.

SPENT FUEL POOL LINER DRAINS
The Salem Unit 1 Spent Fuel Pool liner drains (e.g., telltale drains) are a leak
detection/collection system designed to collect leakage beneath the stainless steel liner. Telltale

drains No. 1 through 10 receive the leakage from the Spent Fuel Pool, whereas drains No. 11
through 17 receive the leakage from the refueling canal, which is deeper than the Spent Fuel Pool
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(Tables 3 and 4). Three sets of samples were collected from the telltale drains (prior to the
“snaking” operation. The first set was taken December 11 — 12, 2002 and the second set was
taken December 14, 2002 by collecting water dripping from each drain. The average leakage
was equivalent to approximately 5.8 gpd. Drains No. 1, 2, 4, and 6 of the Spent Fuel Pool and
No. 14 of the canal had the highest leakage; no leakage was noted for No. 7, 10, 11, and 12.
Caps were placed on the drains and removed January 17, 2003 for the third set of samples.

Tables 2-4 summarize boron, impurities, tritium, and gamma activity from the samples
collected. Time series are graphed in Figures 1 and 2. Boron and tritium levels in the telltale
drain samples provided a direct correlation with the Spent Fuel Pool, whereas cesium and cobalt
activities (and ratios) were expected to provide a possible indication of sample age and extent of
interaction with structural material. Sodium levels may provide an indication of groundwater
intrusion and/or leaching from structural materials. Chloride should balance sodium if
groundwater is present. pH changes may indicate interactions of the boric acid with structural
materials. On January 29, 2003 the telltale drains were individually snaked; the water collected,
analyzed, and reported in Tables 2-4. .Collectively, the telltale drain data indicate the following:

e Boron and tritium data from the Unit 1 Spent Fuel Pool telltale drains indicate that the pool
water was the source (Figures 1 and 2), whereas the canal telltale drains indicate possible
mixing with groundwater (10 to 20%). Sodium levels for the SFP drains were reasonably
consistent at <lppm. In Telltale No. 14 and No. 16 (from the canal liner), sodium was 69.7
ppm and 329 ppm, respectively. Boron and tritium in the canal telltale drains were lower
than typical levels in the pool drains, and sodium was also much higher, suggesting dilution
by groundwater (although the sodium was not balanced by chloride ion) and/or release of
sodium from the interactions with structural materials.

e Jodine-131 (8.04 day half-life), when detected, was present in selected samples from telltale
samples from the Spent Fuel Pool but not present in the telltale samples from the canal area.
When decay-corrected to Mode 6 (the time of fuel movement), the average level was 71% of
the average SFP decay-corrected activity of '*'I. This comparison strongly suggests that the
Spent Fuel Pool was the source of the '*'I activity. The lack of detected "*'I activity in the
telltale drain samples after December 14, 2002 also points to the refueling operation as the
source of the activity which became too low to measure after two months of decay.

e Cobalt-58 was not detected in all samples in which 111 was detected, suggesting interactions
of cobalt with structural materials (e.g., concrete) that does not adsorb iodine. The '*'I-to-
Bcs activity ratio corrected to Mode 6 for drains No. 3, 4, 5, and 6 was 5.2, compared to
0.36 for the Spent Fuel Pool. Substantial uptake of cesium by structural materials had
occurred, to reduce cesium activity by about 90%. Cesium and cobalt activity levels in the
telltale drain samples were small fractions of levels in the Spent Fuel Pool water analyzed,
most likely as a result of interactions with structural materials. The '**Cs-to-"*"Cs activity
ratio (0.19 — 0.85) and **Co-to-*°Co activity ratio (0.20 — 2.01) in the telltale drain samples
were also lower than average ratios for the Spent Fuel Pool (1.02 and 8.27, respectively).
The cesium and cobalt in telltale drain water had exchanged (to isotopic equilibration) with
“0ld” cesium and cobalt (low **Co and '**Cs activity), adsorbed to the structural concrete.
Thus, even if the path is short (from SFP to telltale) the cesium and cobalt exchange rapidly
with the large amount of cesium and cobalt on the concrete and will reflect the activity ratio
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of the adsorbed fraction (i.e. “o0ld”) rather than the activity ratio of the SFP (i.e., ”young”).
Because '] only weakly adsorbs to concrete and migrates at the rate of water flow, levels of
1311 activity are present soon after the refueling operation was completed.

e Antimony-125 was detected in only one telltale drain sample from the canal and in several of
the pool telltale drain samples. Antimony-125 (2.77 year half-life) is a decay product of
'25Sn (9.64 day half-life), an activation product of 12431 (5.79% in nature), which is in the
zirconium alloy cladding. Leakage from water in the pool in contact with fuel rods would
explain the '**Sb in the samples.

¢ The average pH of pool drains No. 1, 3, 4, 5, and 6 sampled January 17" was 7.10 compared
to an expected pH for approximately 2,257 ppm boron of 4.56. The average pH of canal
drains No. 13 and 14 was 7.79 compared to an expected pH of approximately 4.80 for 1465
ppm boron. The neutral to basic pH indicates interactions with structural materials and/or
mixing with groundwater. The calcium carbonate in concrete would neutralize the hydrogen
ions in boric acid to increase the pH to neutral without changing the borate content of the
water. Cation exchange of hydrogen ion for sodium and potassium in the concrete would
cause both an increase in the pH and in the sodium and potassium concentration.

After snaking on January 29" significant tan or brown debris, characteristic of rust deposits,
flushed from drains No. 2, No. 3, No. 6, and No.14. The debris was not magnetic. The water
initially flowed from drain No. 2 at approximately 1 gpm after snaking, decreasing to about 1
liter per minute. Telltale No. 2 continued to drain at about 0.5 liters/min through 2003. The other
drains had at least a factor of ten lower flow. The data in Table 3 suggest that the operation
allowed accumulated water to drain, and resulted in an increase in both the 38Co level and **Co-
t0-*’Co activity ratio [1.5 to approximately 3.2 (decay-corrected to Mode 6)] . Fiber optic
inspections on January 31, 2003 indicated deposits (originally thought to be boric acid) behind
the telltale drains. The restriction of flow forced leaking water to the build up in the leakage
collection system. The formation of deposits suggests that the leakage had occurred over many
years, which helps to explain the age characteristics of cesium and cobalt activity in the telltale
drain samples. The drip rate from telltale drains was approximately 5.8 gpd prior to snaking.
After snaking, initially water freely flowed from the telltale drains, diminishing to steady drips;
however, the rate was not accurately measured for an extended period. Snaking was repeated
February 21, 2003 and the flow was measured at 22 liters per hour (139 gpd) from the sump
pump. This rate continued throughout 2003.

Deposits on the wall area above the pitchdown trench, which receives the drips from the
telltale drains, had an average 134Cs-t0-'*"Cs- activity ratio of 0.13. Decay of an initial source
with an activity ratio of 1.02 (SFP water) would require 6.5 years to decrease to an activity ratio
of 0.13; an upper limit age of the activity on the wall. The calculated “age” was about three years
if one used an activity ratio typical of the telltale drains (0.3 to 0.4). Cobalt activity was not
detected in the white deposits, confirming the slow migration rate of cobalt in contact with
concrete.

In summary, water beneath the fuel racks is postulated to be leaking into the telltale drains

beneath the Unit 1 Spent Fuel Pool, and water beneath the canal is postulated to be leaking into
the telltale drains beneath the canal area. Groundwater may be mixing with the water in the
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drains beneath the canal based on lower tritium and higher sodium levels (although the pathway
is not clear) and/or interactions with the structural concrete is occurring. Very limited mixing
with groundwater in the drains beneath the Spent Fuel Pool has occurred.

e Cesium activity ratios suggested a “history” equivalent to approximately five years based
on an initial '**Cs-to-"*"Cs activity of 1.02 (SFP) that decayed to 0.22 (telltales). Most of
the reduction in activity has taken place through a process of isotopic exchange between
cesium in the water and cesium on concrete surfaces. The chemical behavior of cesium
strongly favored adsorption to'solid surfaces. [Cesium-134 decays with a 2.062 year half-
life and "*’Cs decays with a 30.17 year half-life.]

e Jodine-131 was detected in selected samples after a refueling operation (only) and
demonstrates that a radioisotope that only weakly adsorbs to solid surfaces can migrate
rapidly in this environment from source to sampling point.

e Snaking initially increased the flow rate, allowing the accumulated water to be purged
from the leakage collection system. After snaking the cobalt activity level also increased
in the No. 2 drain with an increase in the **Co-to-*’Co activity ratio, indicating a more
recent history and a better comparison to cobalt activity in the Spent Fuel Pool.

¢ Figures 1 and 2 show the activity levels in the Telltale drains Nos.1 and 2 through 2003.
Of particular importance was the fact that during the interval that the demineralizers were
in service (January and October through December 2003) the cesium activity dropped by
more than a factor of ten in the SFP; the telltale drains did not show a similar drop. This
supports the hypothesis of a strong adsorbtion coefficient for cesium and that the cesium
activity is buffered by interaction between the water in the leakage collection system and
the concrete surfaces.

e Tritium in the SFP increased by about 50% during 2003 and Telltale No.2 displayed a
similar trend to the SFP that confirmed the direct connection between the SFP and -
Telltale No. 2. ‘

78-Foot Mechanical Penetration Area Drip Bag

Sampling of the 78-Foot Elevation Mechanical Penetration wall began on December 11,
2002. Tables 2 and 3 summarize results and compare average levels in the Drip Bag to the Unit
1 Spent Fuel Pool and telltale drains. The boron, tritium, iodine (two samples), and cesium
activity for the Drip Bag is equivalent to the average telltale activity. Figures SA through 5D
show boron, activity levels, and sodium as a function of time. Boron and tritium gradually
increased with time, whereas cesium activity was relatively constant; *°Co activity was not
detected and °Co levels were low and only detected when the sample size and counting intervals
were increased. By February 7, 2003, the snaking of the telltales had reduced the hydraulic
pressure and the seepage stopped. Tables 2 and 3 and Figures SA-D show the following:

e Boron and tritium suggest Spent Fuel Pool water migrated through the SFP leakage
collection system. Boron and tritium levels in samples collected in the drip bag increased
over time as indicated in Figure 5A, possibly as a result of source water displacing
groundwater. The boron was 2735 ppm in the most recent sample; levels that are higher
than the Spent Fuel Pool; evaporation (and possible dissolution of previously deposited
boric acid) may explains the elevated boron level . The increase in boron and tritium
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corresponds to a decrease in sodium (Figure 5D), suggesting less dilution by groundwater
and/or less chemical interaction with structural material over time (chloride was less than
1 ppm, a level that would support the latter conclusion).

The extremely low cesium and cobalt activity levels compared to the Unit 1 Spent Fuel
Pool levels (but similar to telltale drain samples) may be explained by interactions with
structural materials; the cesium activity ratio also linked the Drip Bag samples to the
telltale drain. Low sodium and chloride levels also indicate a low level of groundwater
dilution (chloride was less than 1 ppm). Relatively constant cesium levels indicate
equilibrium with construction materials/concrete.

The relatively low '**Cs-to-"*’Cs activity ratio in the Drip Bag samples (0.34 average)
indicates “old” cesium that has adsorbed to the walls of the leakage collection system and
matches the cesium ratio in the telltale drain samples (0.33 average prior to snaking).
This conclusion is supported by non-detectable ¥Co (70.80 day half-life) and detectable
%0Co (5.27 year half-life) only in counting large samples.

Iodine-131 (8.04 day half-life) was detected in two samples after the drip bag was
established. When decay-corrected to the time Mode 6 was established for 1R15, the
activity levels match levels in the Unit 1 Spent Fuel Pool. This fact and the lack of
detected '] activity in later samples point to the refueling operation as the source of "*'I.
lIodine does not adsorb strongly to surfaces, as cesium and cobalt do, and may explain
why the iodine signal reflects “young” water while the cesium activity reflects “old”
water.

Iron was measured in selected samples and present at 0.09 to 0.48 ppm. The source of
iron is uncertain and two scenarios are most plausible. The concern is boric acid
corrosion of rebar in the concrete. If iron rebar corrodes under reducing conditions (Fe
metal would oxidize to Fe(Il)aqueous; although the rate is certainly much lower than
under oxidizing conditions — i.e. when oxygen is present), soluble Fe(Il) is formed.
Groundwater also contains high levels of mobile Fe(II). Groundwater Fe(II) occurs when
bacteria reduce FeO(OH) in soils to soluble Fe(II). The Fe acts as an electron acceptor
bacterial oxidation of organic matter. Soluble Fe in groundwater can be as high as Sppm
in organic rich sediments of coastal marshes. In either scenario, when soluble Fe(Il) is
exposed to air (oxygen), insoluble Fe(IIl) hydroxides form, leading to the familiar yellow
to orange to red staining patterns from Fe(OH);, FeOOH, and Fe;O;. An extensive
structural review is underway by plant personnel to understand the source of the iron.

The pH of the Drip Bag sample collected January 28, 2003 was 7.16 rather than an
expected pH of 4.45 for 2735 ppm boron as boric acid. The concrete can neutralize the
hydrogen ions via exchange of sodium and potassium in the concrete for hydrogen ion.

In conclusion, the 78-Foot Mechanical Penetration Area Drip Bag samples match reasonably well
with the Unit 1 Spent Fuel Pool telitale drains. The water in the SFP leakage collection system
has been modified from the original SFP activity ratios via interaction with structural material.
Possible minor dilution with groundwater may occur for the Drip Bag sample (although chloride
was less than 1 ppm). The cesium activity ratio and levels match, but cobalt activity levels in the
drip bag are lower as explained by additional uptake (interaction) with structural materials.
Cesium and cobalt activity levels through January 28, 2003 did not decrease when the Unit 1
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Spent Fuel Pool demineralizer was placed in service January 1%, suggesting that the cesium and
cobalt activity in the leakage collection system are controlled by surface interactions between the
concrete and the water.
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Spent Fuel Pool Cooling Line Return at the Auxiliary and Fuel Handling Building
Interface (“Short” Sample)

Water was dripping from the annular space around the Spent Fuel Pool cooling return line at
the interface between the Auxiliary Building and Fuel Handling Building. A catch tray with a
sample tube was installed on December 17, 2002 to divert and collect the water, which ranged
from 0 to 0.039 gpm (14.5 gpd average) between December 22, 2002 and January 7, 2003.
Because of the length of the sample tube, the sample point was designated as the “Short” sample.
Tables 2 and 3 summarize analysis results from this sample and Figures 6A through 6D show
trends over time. The analysis results indicate the following:

e The “Short” sample was not water currently re-circulating in the Unit 1 Spent Fuel Pool (i.e.,
a leak in the cooling return line is not indicated).

¢  Once the sample source was separated, the boron and tritium levels were relatively constant
and indicate Spent Fuel Pool water modified by interaction with structural material (e.g.
concrete). Most likely this water originated in the leakage collection system of the SFP.

e  Sodium levels initially were erratic, but became stable and relatively low. Sodium levels
were much higher than levels expected in the Spent Fuel Pool but comparable to water in the
leakage collection system. This suggested that interactions with structural materials released
sodium to water in the leakage collection system (also explains the increase in pH) and this
water migrated to the “Short” sample. Chloride levels were less than 0.1 ppm and suggest
minimal involvement of groundwater.

e (Cesium and cobalt activity levels were relatively stable and intermediate between levels in
the Unit 1 Spent Fuel Pool and the telltale drains. The '**Cs-to-'>’Cs activity ratio averaged
0.67 (compared to 1.02 for the Spent Fuel Pool and 0.33 for the average telltale), and the
decay-corrected **Co-to-*"Co activity averaged 4.21 compared to 8.27 for the Spent Fuel
Pool. This suggests a more recent history and/or less interaction with structural concrete
than the Drip Bag or telltale samples. The higher activity ratios suggest a shorter and quicker
pathway for migration from the SFP to the “Short” sampler. Because both cesium and
cobalt activity levels were lower than corresponding levels in the Spent Fuel Pool, both
dilution and interaction with structural materials was indicated,

e lodine-131 (8.04 day half-life) was detected in two samples. When decay-corrected to the
time Mode 6 was established for 1R 15, the activity levels match levels in the Unit 1 Spent
Fuel Pool (and the telltale drains for the pool and 78-foot elevation Drip Bag) reasonably
well. This linked the iodine activity to the refueling operation and a postulated leak from
areas in the Spent Fuel Pool that contained defective rods from 1R15.

¢ Iron levels were low, indicating relatively little contact with corroding ferrous materlals or
iron in groundwater.

¢ The pH of the “Short” sample collected January 28, 2003 was 6.47 rather than an expected
pH of 4.55 for 2290 ppm boron as boric acid. It is not as basic as the Drip Bag sample
perhaps indicative of a shorter travel time or direct mixing of SFP water with water from the
leakage collection system.

After the telltale drains were snaked on January 29, 2003, the flow from the “Short” sample
decreased. When the caps were placed on the drains, the flow resumed. Radiation Protection
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personnel noted this correlation on three occasions. By February 7, 2003, flow was insufficient
to obtain a sample. This behavior supported a hypothesis that water from leakage from the pool
liner was restricted and being forced into the region between the concrete and the liner,
eventually issuing through the opening where the cooling line return pipe intersects the wall.

In conclusion, the “Short” sample indicated a more recent history and less interaction with the
structural material than other samples (such as the Drip Bag or telltale drains) as compared with
water in the Unit 1 Spent Fuel Pool after 1R15. Interactions with structural materials and
dilution with an “older” source (e.g. water from the leakage collection system) can explain
cesium and cobalt activity levels being lower than corresponding levels in the Spent Fuel Pool.
Cesium and cobalt activity levels in the “Short” sample were higher than corresponding levels in
the telltale drain samples or the 78-Foot Elevation Drip Bag sample, suggesting less opportunity
for interactions with structural materials. Cesium and cobalt activity levels in the “Short” sample
were higher than corresponding levels in other samples, but below levels in the Spent Fuel Pool.
After snaking, the telltale drains showed more common characteristics with the “Short” sample
(before it dried up). o

Water Stop (Boot) Around the Fuel Handling Building Concrete Plug at 92-Foot
Elevation (“Long” Sample)

A rupture in the boot occurred on December 14, 2002 and the flow eventually stabilized. A
long tube was inserted to divert the water, hence the designation of "Long” sample. The flow
rate ranged from O to 1 gpm, averaging approximately 51.4 gpd between December 21, 2002 and
January 7, 2003. The flow appeared to be affected by rainfall (as noted by Radiation Protection
personnel) because leakage from the roof between the Auxiliary Building and the Fuel Handling
Building near the service water pit, resulted in rainwater in the penetrations area in the 12 Service
Water Valve Room; repairs were completed January 10, 2003. Precipitation data showed a direct
correlation between the daily rainfall and increasing the “Long” sample flow rate, which was not
indicated for the “Short” sample. Results for the “Long” sample are summarized in Tables 2 and
3 and plotted in Figures 7A through 7D. Boron, tritium, gamma activity, and sodium levels were
more variable than for other sample points, suggesting mixing with other sources (such as
rainfall). Boron generally followed tritium, suggesting a common source. The following
conclusions result from evaluating Table 3 data and Figures 7A through 7D:

e After the “long” tube was inserted into the “boot” on December 14" boron, tritium, and
sodium increased for about three weeks. This suggests that the initial samples contained
higher levels of groundwater .In early January 2003, chloride concentrations increased and
tritium and boron decreased, suggesting a quick response of this sampling point to changing
environmental variables.

e Cesium activity levels were relatively stable ('*’Cs <10% of SFP water) until January 6,
2003, after which time levels increased as tritium and boron decreased. The average '**Cs-
to-">’Cs activity ratio prior to January 6, 2003 was 0.36, similar to “old” cesium activity
present in the leakage collection system.

e Cobalt activity was more variable and was not detected in several samples. The average
%Co-t0-*Co activity ratio based on ¥Co activity (decay-corrected to Mode 6) was 3.59,
suggesting that a small fraction of the water came from the previous refueling operation.
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e Jodine-131 was detected in four sample and related (in time) to the Mode 6 refueling
operation, contributing “recent” radioisotopes to the SFP inventory.

On the average, the “Long” sample showed similar characteristics to the water in the telltale
drains. A mixture of groundwater and/or rainfall reduced activity of tritium to about 70 to 90%
of the level in the leakage collection system. '*'I and **Co activity in some samples, linked in
time to Mode 6 refueling, suggested that at least a small fraction of recent SFP or canal water
could migrate (through the SS liner of the SFP- most likely) to the “Long” sample at 92-foot
elevation. After January 24" the sample point dried up because of limited groundwater ingress
with lack of precipitation and eventually from the “snaking” of the telltales that drained the water
from the leakage collection system of the SFP.
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FIGURE 7A: 92 "LONG" BORON AND TRITIUM
2000 2.00E-01
1800 | { 1.80E-01
= i / \ / \ Roof repaired by 1/10/03, | "'EJ
& 1600 eliminating rainwater inleakage. ] 1.60E-01 5
: ; v T R
] i >
.= g
pg 1400 - : -+ 1.40E-01 E
1200 + @& e > 1.20E-01
B oo g
1000 L e o0 1.00E-01
g 8§ 8§ 8§ § 8§ &8 8 8 8 8 &8 8 8 8 8 8
S § 2 3 S 3SS5S S8 35§83
S§55§§§~~555 8888383
——Boron,ppm A NoFHow -..@-- Tritium, uCi/mL I
FIGURE 7B: 92 "LONG" BORON,
CESIUM, AND IODINE ACTIVITY
2000 - 1.00E-03
1800 | A A :
£ -
g %\XA/A\A : + 1.00E-04 \E
o 1600 o 3
c O—Q O [ ]
5 » _ >
"g e 1.00E-05 E
| L‘A A A A g
1200 : =
6.3 DayHalf-Lift  Roofrepaired by 1/10/03,
ehmmatmg ramwater mleakage. I
1000 o — 1 1.00E-06
8888388 es88 883
—@— Boron, ppm A NoFlow <oofy - - Cs-137, uCi/mL i
—0O—Cs-134, uCi/mL @ [-131, uCi/mL

28




February 24, 2003

STYROFOAM SEISMIC GAP- AUXILARY BUILDING AND THE FUEL HANDLING BUILDING

Two drill points were installed in the Styrofoam between the Salem Auxiliary Building and
the Fuel Handling Building on December 19 and 20, 2002. The drill points consisted of a 1-%-
inch direct push sampler with a 2-foot mill-slotted well point. The samples were obtained using
Ya-inch tubing and a pump. Drill Point No. 1 was installed vertically along the northeast exterior
wall of the Fuel Handling Building as shown in Figure 8. Drill Point No. 2 was installed on a 45-
degree angle into the Styrofoam from the “Door to Nowhere” (100-Foot Elevation of Auxiliary
Building, opening to the outside of the Fuel Handling Building on the right and Containment on
the left) near the area for the 78 Drip Bag sample in the Auxiliary Building. Tables 2 and 3
summarize results through February 21, 2003. Figures 9A through 9D showed Drill Point No. 1
trends and Figures 10A through 10D showed Drill Point No. 2 trends. The Table 3 data and plots
showed the following: ‘

e The initial samples indicated groundwater mixed with water containing activity levels
similar to the leakage collection system. Once purged of the groundwater component,
boron, tritium, and cesium activity levels were stable and identical to water from the SFP
telltales (or the 78-Foot Drip Bag sample). After stable conditions were attained, Drill Point
No. 1 and Drill Point No. 2 were essentially equivalent.

e The average **Cs-to-'¥'Cs activity ratio of 0.31 and the average decay-corrected 38Co-to-
9Co activity ratio of 0.90 suggested “old” activity that resulted from isotopic equilibration
with the concrete enclosure of the SFP.

e Jodine-131 was detected in selected samples up to January 9, 2003. Decay-corrected
activity supports the link between '*'I and the Mode 6 refueling operation.

e  Activity levels through January 28, 2003 were reasonably stable, with no effect from use of
the demineralizer after January 1, 2003. The water in the Styrofoam Seismic Gap was not
directly related to the water in the Spent Fuel Pool (based on cesium and cobalt activity) but
rather had flowed through the SS liner of the SFP and into the leakage collection system.
Interaction with the walls of the concrete enclosure reduced the cesium and cobalt activity.

131
3

Water in the seismic gap was a cause of concern because of its elevated tritium activity and
its ability to migrate away from the Containment building and to contaminate groundwater. On
February 6 through 13, 2003 , 45 gallons of water were extracted from the Styrofoam at Drill
Point No. 1. As shown in Figures 9A and 10A, boron and tritium decreased and sodium
increased as shown in Figures 9D and 10D. Cesium activity remained constant and 0co
decreased (**Co had not been detected since January 16“‘). Cesium adsorbs strongly onto surfaces
and the cesium activity reflects an isotopic exchange between the water and structural material
near the Seismic Gap. The snaking the telltale drains eliminated the source of SFP water to the
Seismic Gap and removal of the water in the Seismic Gap allowed ambient groundwater to flow
into the region. Boron and tritium levels dramatically dropped from SFP levels to less than 50%
of SFP activity in one week. The important conclusion was that the chemical and radionuclide
characteristics for both drill points were identifiable to the Spent Fuel Pool telltale drains, and the
combined effects of snaking telltale drains and pumping the water out of the Styrofoam was
effective in dramatically reducing boron, tritium, and cobalt activity. Samples collected during
the summer of 2003 (Table 2) at Drill Point No. 1 had decreased levels of tritium (3% of SFP)
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consistent with the stoppage of the leak to the Styrofoam Seismic Gap and the subsequent inflow
of groundwater to the Styrofoam. Cesium and cobalt activity are also very low, near ND levels.
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FIGURE 8: LOCATION OF DRILL POINTS DECEMBER 19 - 20, 2002
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FIGURE 10A: PHASE II DRILL POINT NO. 2
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FIGURE 10D: PHASE II DRILL POINT NO. 2
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OTHER SAMPLE LOCATIONS

Table 4 summarizes analysis results for miscellaneous samples withdrawn at various Salem Unit
1 and Unit 2 locations. Evaluation of these data indicate the following:

e The Unit 1 RWST after IR15 was not the source of contamination on the basis of tritium:
level (1.26 E-1 pCi/mL versus 1.91 E-1 pCi/mL average in the “Short” sample) and average
¥ Co-t0-Co activity ratio (1.51 versus 4.21 average in the “Short” sample, decay corrected
to Mode 6).

»  Although the 12 RHR floor drain indicated cesium and cobalt contamination, boron was not
detected in deposits collected in the area.

¢  The stalactites in the RAP tank area (this the RWST, AFST, and PWST) did not contain
boron; leakage from the RWST to this area was eliminated on this basis.

e Three samples of seepage water between the Unit 1 Containment and Auxiliary Building
(1BD41) suggest a link to the leakage collection system on the basis of boron (1208 ppm
average) and tritium (1.19E-1 uCi/mL average). Water from the leakage collection system
could possibly migrate in the void between buildings and accumulate over time. The **Cs-
to-'*'Cs activity ratio of 0.20 indicates “old” activity, consistent with the telltale samples. A
low %°Co level was detected, but interactions with structural materials will reduce cobalt in
liquid samples. The 59.7-ppm sodium (average) and 12.1-ppm chloride level indicates some
groundwater, and/or leaching from structural materials. The source of '*'I, seen in many of

the telltale, drill point and seepage samples most likely related to the refueling in October
2002.
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TABLE 6. SUMMMARY OF SPECIAL ANALYSIS RESULTS OF SALEM UNIT 1 FUEL POOL
INVESTIGATIONS--MISCELLANEOUS SAMPLES

Sample Concentration, ppm Activity at Sample Time, uCi/mL Mode 6 uCi/mL |Cs-134/| Co-58/
Sample Location Date/Time Na Cl Boron | H-3 1-131 | Cs-134 | Cs-137 | Co-58 | Co-60 | Sb-125| [-131 | Co-58 [Cs-137{ Co-60
I RWST 12/17/02 8:10 2367 1.26E- 3.89E{ 3.61E{ 3.29E- 1.77E-04 5.72E-03 1.08 323
01 04] 04 03
Puddle Around Ul RWST 9/27/02 9:00 2.94E{ 5.56E4 6.08EH 5.41E-05[2.99E-05 0.53
05 05 05
Rainwater Puddle Around U1/U2 RWSTs 9/27/02 9:00 2.90E{ S5.05E{ 1.04E4 9.78E-07 0.57
> 05 05 06
[Puddle Around Ul RWST 12/15/02 8:30 0 7.81E
06)
Rainwater Puddle Around Ul RWST 12/21/02 17:50 0f 4.45E4
05,
Puddle Around Ut RWST 12/22/02 16:30 q 3.25E

Units for concentrations of radionuclides are presented in microcuries per milliliter (?Ci/mL)
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TABLE 6 (continued). SUMMMARY OF SPECIAL ANALYSIS RESULTS OF SALEM UNIT 1 FUEL
POOL INVESTIGATIONS--MISCELLANEOUS SAMPLES

Sample Location

Sample
Date/Time

2
S8

Concentration, ppm

Activity at Sample Time, uCi/mL

Mode 6 uCi/mL

Na Cl Boron

H-3

1-131 | Cs-134 | Cs-137 | Co-58 | Co-60 | Sb-125

I-131

Cs-134/{ Co-58/
Co-58 |Cs-137| Co-60

Water from Void Between Aux Bldg and 1/17/03 8:35 <33 241E]
Unit 2 Containment (2BD41) 05
Unit 2 Cable Tunnels Under South RAP Tank  [1/9/03 10:50 0 5.49E] 1.92E 1.68E-07 0.29
08 07,
|]U1 12 RHR-Wall Across from Ladder 1/2/03 10:00 0
"Ul 12 RHR--Floor Drain 1/2/03 10:02 0 1.42E- 2.81E-03
04
||Ul 12 RHR--12S81147 1/2/03 10:05 7.83E4 8.18E-09 1.59E-04 1.94
05
Pipe Trench North RAP Tanks Overhead 1/15/03 13:12 0
Stalactites

Units for concentrations of radionuclides are presented in microcuries per milliliter (?Ci/mL)
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Summary

The Salem Unit 1 Spent Fuel Pool has experienced leakage through the SS liner into the
leakage collection system that surrounded the SFP. Over time chemical deposits in the telltale drains
restricted flow and caused a buildup of water in the concrete enclosure surrounding the SFP. This
water has seeped through the enclosure and migrated to several unexpected locations: the area behind
the 78-Foot Mechanical Penetration Room wall in the Auxiliary Building, the Spent Fuel Pool cooling
line at the interface between the Auxiliary and Fuel Handling Building, the water stop (boot) located at
the penetration between the Auxiliary Building and the Fuel Handling Building, and Styrofoam
Seismic Gap between the Fuel Handling Building and the Auxiliary Building. The water in question
had many characteristics of Spent Fuel Pool water (e.g., boron and tritium levels), but low cesium and
cobalt activity levels and activity ratios suggested extensive interactions with structural materials (e.g.
concrete). Iodine-131 in selected samples when decay corrected to Mode 6 during 1R15 refueling,
were comparable to levels in the Spent Fuel Pool. This finding for '*'I, which does not interact with
concrete, suggests relatively rapid migration of SFP water through the SS liner and ultimately seeping
through construction joints and/or cracks in the concrete enclosure of the SFP. Todine-131 activity was
not detected at other times, suggesting that the refueling operations were the source. None of the
samples points showed the effects of placing the Spent Fuel Pool demineralizer in service January 1,
2003 because cesium and cobalt activity levels and ratios are controlled by exchange with solid
surfaces (e.g. concrete). Flow rates at seepage points dropped dramatically (or stopped) after the
telltale drains were snaked and normal flow in the leakage collection system resumed (at about 100
gpd). Because of more rapid throughput of water to the telltales after snaking, the activity levels in the
telltales more closely resembled SFP water (e.g. Telltale No.2 tritium level increased by about 50%
through 2003 in response to a similar increase in the SFP). In October 2003, the use of demineralizers
reduced SFP cesium and cobalt by more than a factor of ten; a similar decrease was not observed in the
Telltale No. 2 because of the buffering effect of the cesium that strongly sorbed to the surfaces of the
SFP concrete enclosure. Removal of the water in the Styrofoam Seismic Gap on February 13,2003
reduced activity levels of tritium to 3% of SFP levels in the Gap via groundwater inflow. Less than 5
gallons of water could be withdrawn from the gap on two occasions and the activity levels were at
about 3% of SFP for tritium and <<1% for cobalt and cesium activity.
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TABLE 3. SUMMMARY OF SPECIAL ANALYSIS RESULTS OF SALEM UNIT 1 SPENT FUEL

POOL LINER DRAINS PRIOR TO SNAKING (TELLTALE DRAINYS)

Concentration, ppm Activity at Sample Time, uCi/mL Mode 6 uCi/mL Cs-134/  Co-58/
Sample Location Fe Na Cl Boron H-3 1-131 Cs-134 Cs-137 Co-58 Co-60 Sb-125 1-131 Co-58 Cs-137 Co-60
] O ] O a O O ]
Average SFP 1- water 2316 1.93E-01 2.18E-03 2.17E-03 5.53E-03 9.82E-04 9.44E-06 5.96E-04 8.02E-03 1.02 8.27
Bottom of Canal 2314 2.09E-01 2.02E-03 2.04E-03 2.72E-03 8.88E-04 3.20E-05 7.28E-03 0.99 8.2
IAVERAGE POOL DRAINS: 6.24 2257 1.74E-01 4.74E-06 5.34E-05 1.67E-04 1.29E-05 5.88E-05 2.59E-05 4.25E-04 2.46E-05 0.33 0.83]
IAVERAGE CANAL DRAINS 122 1465 1.31E-01 5.11E-05 1.87E-04 1.31E-05 8.06E-06 2.12E-06 2.72E-05 0.22 2.74
Ratio Pool Drains:1 SFP 0.97 0.92 0.025 0.077 0.06 2.74 0.71 0.0031 0.33 0.1
Ratio Canal Drains:1 SFP 0.63 0.68 0.023 0.086 0.008 0.22 0.00 0.0034 0.21 0.33
IAVERAGE 78 MECH 0.10 14.7 0.52 2605 1.81E-01 7.04E-07 5.84E-05 1.73E-04 3.56E-07 4.05E-04 0.34
RIP BAG
Ratio 78 Drip Bag:Pool Telltale 2.36 1.15 1.02 1.09 1.04 0.006 0.95 1.02
Drains
Ratio 78 Drip Bag:1 SFP 1.12 0.98 0.027 0.08 0.00036 0.68 0.33
VERAGE “SHORT” <0.03 2.82 0.09 2292 191E-01 2.76E-06 3.01E-04 4.52E-04 3.74E-04 2.12E-04 9.40E-06 4.24E-04 9.00E-04 0.67 4.21
AMPLE
Ratio to Pool Telltales 0.45 1.02 1.07 5.63 271 3.60 0.36 1.00 36.5 2.01 5.08

Units for concentrations of radionuclides are presented in microcuries per milliliter (?Ci/mL)
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TABLE 3 (continued). SUMMMARY OF SPECIAL ANALYSIS RESULTS OF SALEM UNIT 1 SPENT
FUEL POOL LINER DRAINS PRIOR TO SNAKING (TELLTALE DRAINYS)

Concentration, ppm Activity at Sample Time, puCi/mL Mode 6 pCi/mL Cs-134/  Co-58/

Sample Location Fe Na Cl Boron H-3 1-131 Cs-134 Cs-137 Co-58 Co-60 Sb-125 1-131 Co-58 Cs-137 Co-60
Ratio to No. 2 Telltales 1.05 1.03 0.99 3.86 2.84 3.59 0.82 4.61 1.37 1.31
Ratio to 78 Drip Bag >0.33 0.19 0.18 0.88 1.05 5.15 2.62 595 1.05 1.97
Ratio to 1 SFP 0.99 0.99 0.14 0.21 0.22 1.00 0.71 0.11 0.66 0.51
IAVERAGE “LONG” 0.47 26.8 10.6 1365 1.18E-01 1.84E-06 8.62E-05 2.02E-04 4.69E-05 2.86E-05 3.62E-06 3.12E-04 1.05E-04 0.42 3.59
Ratio to "Short” 144 9.9 113.2 0.60 0.62 0.29 0.45 0.13 0.39 0.74 0.12 0.63 0.85]
Ratio to Canal 0.22 0.93 0.90 1.69 1.08 3.54 1.71 3.85 1.93 1.31
Ratio to 1 SFP 0.59 0.61 0.04 0.093 0.029 0.38 0.52 0.013 041 043
Ave. Well No. 1 (21 5.15 6.02 0.41 2119 1.88E-01 1.86E-06 4.01E-05 1.31E-04 4.29E-07 1.02E-06 1.82E-06 3.84E-04 8.43E-07 0.31 0.53]
Ft), No. 2 (27 Ft)
Ratio to 78 Drip Bag 51.2 041 0.79 0.81 1.04 0.69 0.76 2.87 0.95 0.91
Ratio to "Short" 156 2.13 4.36 0.92 0.98 0.13 0.29 0.0048 0.19 0.91 0.00094 0.46 0.13
Ratio to "Long" 10.9 0.22 0.039 1.55 1.60 0.47 0.65 0.036 0.50 1.23 0.008 0.74 0.15
Ratio to Pool Telltales 0.97 0.94 1.06 0.75 0.78 0.017 0.07 0.90 0.034 0.93 0.64
Ratio to 1 SFP 0.91 0.97 0.018 0.06 0.001 0.64 0.000105 0.30  0.064

Units for concentrations of radionuclides are presented in microcuries per milliliter (?Ci/mi.)
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TABLE 3 (continued). SUMMMARY OF SPECIAL ANALYSIS RESULTS OF SALEM UNIT 1 SPENT

FUEL POOL LINER DRAINS PRIOR TO SNAKING (TELLTALE DRAINS)

Sample Concentration, ppm Activity at Sample Time, pCi/mL Mode 6 uCi/mL. Cs-134/ Co-58/
Sample Location Date/Time Fe Na Cl Boron H-3 1-131 Cs-134  Cs-137  Co-58 Co-60 Sb-125  I-131 Co-58 Cs-137 Co-60
Trench Below Drains 9/30/02 10:35 2.34E-04 7.23E-04 1.00E-03 2.51E-04 0.32
Telltale No. 1 (Pool) 12/11/02 16:30 2232 7.01E-05 1.72E-04 2.14E-05 5.90E-05 3.52E-05 0.41 0.60)
[elltale No. 1 (Pool) 12/14/02 6:00 1.86E-01 1.08E-04 2.07E-04 2.11E-05 4.65E-05 3.56E-05 0.52 0.77]
Telltale No. 1 (Pool) 1/17/03 13:05 4,76 2355 1.95E-01 6.01E-05 1.40E-04 2.63E-05 5.66E-05 9.32E-06 6.21E-05 0.43 1.10,
Telltale No. 2 (Pool) 12/11/02 16:45 2229 2.27E-04 2.68E-04 1.92E-05 1.57E-05 3.16E-05 0.85 2.01
Telltale No. 2 (Pool) 12/14/02 6:00 1.85E-01 5.71E-05 1.24E-04 9.71E-06 1.56E-05 1.83E-05 1.64E-05 0.46 1.05
Telltale No. 2 (Pool) 1/17/03 13:07 4,74 2301 3.69E-05 9.59E-05 1.33E-05 2.23E-05 1.78E-05 3.13E-05 0.38 1.40
(Teiltale No. 3 (Pool) 12/12/02 17:30 2263 4.833E-06 1.27E-05 4.82E-05 2.81E-05 4.20E-04 0.26
[Telltale No. 3 (Pool) 12/14/02 1145 1.64E-01 2.35E-06 1.17E-05 5.12E-05 2.42E-05 2.37E-04 0.23
Telltale No. 3 (Pool) 1/17/03 13:09 3.44 2259 1.94E-01 1.02E-05 4.32E-05 3.22E-05 0.24
[Telltale No. 4 (Pool) 12/11/02 16:45 2230 7.43E-06 2.93E-05 8.52E-05 4.32E-06 2.41E-05 2.33E-05 5.91E-04 7.10E-06 0.34 0.29]
[Telltale No. 4 (Pool) 12/14/02 6:00 1.65E-01 3.20E-06 5.04E-05 1.12E-04 5.79E-06 1.93E-05 2.54E-05 3.17E-04 9.76E-06 0.45 0.51

Units for concentrations of radionuclides are presented in microcuries per mitliliter (?Ci/mL)
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TABLE 3 (continued). SUMMMARY OF SPECIAL ANALYSIS RESULTS OF SALEM UNIT 1 SPENT
FUEL POOL LINER DRAINS PRIOR TO SNAKING (TELLTALE DRAINS)

Sample Concentration, ppm Activity at Sample Time, pCi/mL Mode 6 uCi/mL | Cs-134/ | Co-58/
Sample Location Date/Time Fe Na Cl Boron H-3 1-131 | Cs-134 | Cs-137 [ Co-58 | Co-60 | Sb-125 | I-131 Co-58 | Cs-137 | Co-60
[Telltale No. 4 (Pool) 1/17/03 13:12 4.56 2301} 1.85E-01 2.93E-05| 8.09E-05 5.00E-06| 3.19E-05| 1.50E-05| 1.18E-05 0.36 0.37
[Telltale No. 5 (Pool) 12/12/02 17:30 2357 2.93E-06{ 2.25E-05| 7.38E-05 3.78E-05 2.54E-04 0.30
[Telltale No. 5 (Pool) 12/14/02 11:45 1.34E-01] 2.92E-06| 2.40E-05| 8.25E-05 4.15E-05 2.95E-04 0.29
[Telltale No. 5 (Pool) 1/17/03 13:15 3.34 2232( 1.90E-01 2.09E-05| 6.43E-05 4.59E-05 0.33

[Telltale No. 6 (Pool) 12/11/02 16:45 8.80E-06| 2.86E-05| 1.07E-04 2.54E-05| 1.48E-05 7.00E-04;

[Telltale No. 6 (Pool) 12/14/02 6:00 1.35E-01 4.98E-05( 1.39E-04] 3.29E-06| 2.80E-05| 1.50E-0% 5.54E-06 0.36 0.20

[Telltale No. 6 (Pool) 1/17/03 13:19 7.84 2402 1.91E-01 2.62E-05( 1.05E-04} 1.76E-04{ 4.73E-05 0.25

Telltale No. 8 (Pool) 12/12/02 17:30 2290, 5.27E-06 8.05E-05{ 3.88E-04 2.87E-05( 1.25E-05 4.58E-04 0.21

[Telltalc No. 8 (Pool) 12/14/02 11:45 1.71E-01{ 5.48E-06| 7.00E-05{ 3.38E-04} 2.61E-05 S.54E-04 0.21

Telltale No. 8 (Pool) 1/17/03 13:21 12.1 2304 7.07E-05| 3.48E-04 4.52E-04{ 1.05E-04 0.20

Telltale No. 9 (Pool) 12/12/02 17:30 2271 6.95E-05{ 3.31E-04} 3.22E-05 0.21

Telltale No. 9 (Pool) 12/14/02 11:45 1.72E-01{ 4.24E-06{ 6.49E-05| 3.49E-04 3.14E-05 4.29E-04] 0.19

[Telitale No. 9 (Pool) 1/17/03 13:23 9.16 1861 S5.12E-05( 2.55E-04 1.12E-04{ 6.62E-06] 0.20
AVERAGE POOL DRAINS: 6.24) 2257 1.74E-01] 4.74E-06| 5.34E-05{ 1.67E-04{ 1.29E-05| 5.88E-05| 2.59E-05| 4.25E-04{ 2.46E-05 0.33 0.83,

Units for concentrations of radionuclides are presented in microcuries per milliliter (?Ci/mL)
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TABLE 3 (continued). SUMMMARY OF SPECIAL ANALYSIS RESULTS OF SALEM UNIT 1 SPENT
FUEL POOL LINER DRAINS PRIOR TO SNAKING (TELLTALE DRAINS)

Sample Concentration, ppm Activity at Sample Time, pCi/mL Mode 6 pCi/mL  Cs-134/  Co-58/
Sample Location Date/Time Fe Na Cl Boron H-3 I-131  Cs-134  Cs-137  Co-58 Co-60 Sb-125  1-131 Co-58 Cs-137 Co-60
[Telltale No. 11 (Canal)  1/17/03 13:26 3.03E-06 1.76E-05 1.66E-06 3.48E-06 3.91E-06 0.17 1.12]
[Telitale No. 13 (Canal)  12/12/02 17:30 2085 8.54E-05 4.10E-04 0.21
[Telltale No. 13 (Canal)  12/14/02 11:45 1.49E-01 8.63E-05 3.68E-04 0.23
Telltale No. 13 (Canal)  1/17/03 13:28 48.4 1.92E-01 5.77E-05 2.66E-04 9.90E-07 2.12E-06 0.22
[Telltale No. 14 (Canal)  12/11/02 16:50 1703 5.18E-05 2.12E-04 1.11E-05 1.82E-05 0.24
[Telltale No. 14 (Canal)  12/14/02 6:00 1.12E-01 7.11E-05 2.12E-04 9.92E-06 4.05E-06 1.67E-05 0.34 4.13
[Telltale No. 14 (Canal)  1/17/03 13:30 69.7 1665 1.59E-01 5.02E-05 1.82E-04 2.97E-05 2.37E-05 7.01E-05 0.28 2.95)
[Telltale No. 15 (Canal)  1/17/03 13:30 40.7 7.34E-06 0.00
Telltale No. 16 (Canal)  1/17/03 13:34 329 408 4.40E-02 3.31E-06 1.29E-05 0.26
AVERAGE CANAL DRAINS 122 1465 1.31E-01 5.11E-05 1.87E-04 1.31E-05 8.06E-06 2.12E-06 2.72E-05 0.22 2.74
Ratio Pool Drains:1 SFP 0.97 0.92 0.025 0.077 0.060 2.74 0.71 0.0031 0.33 0.10
Ratio Canal Drains:1 SFP 0.63 0.68 0.023 0.086 0.008 0.22 0.00 0.0034  0.21 0.33

Note: Bolded values were used in averages, Mode 6 for 1R15 was established 10/21/02 22:42.
Units for concentrations of radionuclides are presented in microcuries per milliliter (?Ci/mL)
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TABLE 3B: SUMMMARY OF SPECIAL ANALYSIS RESULTS OF SALEM UNIT 1 SPENT FUEL
POOL LINER DRAINS AFTER SNAKING (TELLTALE DRAINS)

Sample Concentration, ppm Activity at Sample Time, nCi/mL Mode 6 pCi/mL | Cs-134/ | Co-58/
Sample Location Date/Time Fe Na Ci Boron H-3 131 | Cs-134 | Cs-137 | Co-58 | Co-60 | Sb-125 | I-131 Co-58 | Cs-137 | Co-60
Telltale No. 1
Ave Before Snaking 4.76] 2294| 1.91E-01 7.95E-05( 1.73E-04{ 2.30E-05 5.40E-05 9.32E-06 4.43E-05 0.45 0.82
After Snaking 1/29/03 10:30 3.04 2242 7.65E-05] 1.70E-04] 2.91E-05| 6.90E-05} 2.63E-05 7.71E-05 0.45 1.12
Telltale No. 2
Ave Before Snaking 4.74 2265 1.89E-01 1.07E-04| 1.63E-04] 1.41E-05} 1.79E-05{ 1.80E-05) 2.64E-05) 0.56] 1.49)
After Snaking 1/29/03 10:25 2.84 2229 1.97E-01 7.04E-05 5 1.26E-05 1.46E-04] 0.47,
1/29/03 10:50 2.84 2230 1.76E-01 7.23E-05 1.27E-05 2.45E-04] 0.48‘{
1/29/03 14:00 2.42 2237] 2.01E-01 7.60E-05 1.24E-05 1.95E-04 0.51}
2/3/03 14:30 3.10] 2241( 2.00E-01 9.33E-05 8.27E-06] 1.12E-04 0.50t
Telltale No 3
Ave Before Snaking 3.44 2261 1.79E-01{ 3.59E-06{ 1.15E-05} 4.75E-05 2.82E-05 3.29E-04| 0.24
After Snaking 1/29/03 9:45 5.42 2217 3.36E-05| 9.70E-05| 8.44E-06| 6.12E-05| 1.46E-05 2.23E-05 0.35 0.36
Telltale No 5
Ave Before Snaking 3.34 2295 1.62E-01| 2.92E-06] 2.25E-05| 7.35E-05 4.17E-05 2.75E-04 0.31
After Snaking 1/29/03 10:15 8.08 2349 4.26E-05] 1.48E-04 1.00E-04 0.29

Units for concentrations of radionuclides are presented in microcuries per mitliliter (?Ci/mL)

45



February

ZUU3

(

TABLE 3B (continued): SUMMMARY OF SPECIAL ANALYSIS RESULTS OF SALEM UNIT 1 SPENT FUEL
POOL LINER DRAINS AFTER SNAKING (TELLTALE DRAINS)

Sample Concentration, ppm Activity at Sample Time, pCi/mL Mode 6 nCi/mL | Cs-134/| Co-58/
Sample Location Date/Time Fe Na Cl Boron H-3 I-131 Cs-134 | Cs-137 | Co-58 | Co-60 | Sb-125 | I-131 Co-58 | Cs-137 | Co-60
Telltale No 6
Ave Before Snaking 7.84 2312) 1.63E-01 3.48E-05{ 1.17E-04] 3.29E-06| 7.65E-05] 2.57E-05| 7.00E-04| 5.54E-06 0.29] 0.20
After Snaking 1/29/03 12:00 5.40 2206 3.98E-05| 2.72E-04] 8.48E-07 7.43E-05| 7.23E-06 2.25E-06] 0.15 0.03
Telltalte No 8
Ave Before Snaking 12.1 2297 1,71E-01| 5.37E-06| 7.37E-05| 3.58E-04] 1.69E-04] 5.89E-05| 5.06E-04| 0.21
After Snaking 1/29/03 10:25 12.4 2123 6.28E-05) 2.91E-04 3.25E-05) 7.74E-06 0.22
Telltale No 9
Ave Before Snaking 9.16 2066 1.92E-01| 4.24E-06 6.19E-05} 3.11E-04 5.86E-05] 6.62E-06] 4.29E-04 0.20
After Snaking 1/29/03 10:35 2145 5.53E-05] 3.23E-04] 1.01E-04 0.17
Telltale No 13
Ave Before Snaking 48.4] 2085 l..7 1E-01 7.65E-05| 3.48E-04 9.90E-07] 2.12E-06 0.22
After Snaking 1/29/03 13:35 1806 1.93E-01 5.19E-05| 2.44E-04 2.22E-06] 4.30E-0 0.21
Telitale No 14 ]
Ave Before Snaking 69.7 1684 1.35E-01 5.77E-05| 2.02E-04] 1.69E-05| 1.39E-05 3.50E-05 0.2 3.54
After Snaking 1/29/03 9:08 66.0 1637| 1.79E-01 3.78E-05} 1.74E-04] 2.18E-05| 9.02E-05| 2.52E-05 5.76E-05 0.22 0.64“

Units for concentrations of radionuclides are presented in microcuries per milliliter (?Ci/mL)
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TABLE 4: UNIT 1 TELLTALE ANALYSIS SUMMARY (August 2003 to January 2004)
Telitale LR, Na, K, Ca, Mg, Zn, Cr, Ni, Fe, {Boron, Activity: pCi/mL 34¢s | #Cos
No. Date/Time |mL/min| pH | ppm | ppm | ppm | ppm ppb ppb ppb ppb | ppm H BiCs Fes | YCo OCo Wes | ®Ce

No. | 8/27/03 8:30 6.18] 1.50 154 | 323 ]0.689 | 288 | <8.06 | 989 | <7.15 1 2393 [2.90E-01 | 1.86E-03 | 2.84E-03 | 2.68E-04 | 1.42E-03| 0.65 | 0.19
9/24/03 9:19 560 | 406 | 282 | 0574 | 312 | <806 | 113 84.7 | 2371 [.67E-03 | 2.64E-03 [ 2.24E-04 | 1.65E-03 | 0.63 | 0.14
10/22/03 2:20 6.19| 0.94 1.55 220 | 0.548 | 316 12.2 139 395 | 2364 [2.61E-011.67E-03|2.78E-03 | 1.88E-04 | 1.79E-03 | 0.60 |} 0.1l
11/20/03 10:30 6.06 | 0.65 1.34 205 | 0510 | 414 10.6 | 36.7 657 | 2367 |3.27E-01 | 7.51E-04 | 1.26E-03 | 3.67E-05 { 3.70E-04{ 0.59 | 0.10
12/22/03 9:00 No sample
1/14/04 8:45 <1  [Nosample

No. 2 8/27/03 8:30 684 452 | 935 62.1 1.70 266 9.66 | 455 | 21.5 | 2264 |3.06E-01|1.02E-03 | 1.64E-03 | 1.23E-04 | 6.99E-04  0.62 | 0.18
9/24/03 9:19 14.7 838 | 488 1.81 536 | <8.06 | 26.0 | 943 | 2278 6.17E-04 | 9.59E-04 | 5.12E-05 | 3.35E-04| 0.64 | 0.15
10/22/03 2:20 6741 2.70 | 825 53.6 1.50 | 71.0 11.8 | 53.7 | 2155 | 2310 |3.26E-01 | 8.19E-04 { 1.33E-03 | 5.60E-05 | 6.54E-04 | 0.61 0.09
11/20/03 10:30 6.19] 079 | 734 | 213 0.60 626 13.5 | 33.7 | 2668 | 2347 |3.20E-01 | 6.72E-04 | 1.12E-03 ND | 4.00E-04| 0.60 -
12/17/03 9:00 6.77| 2.08 2274 |3.21E-01 3.46E-04 | 6.16E-04 ND 1.62E-04 [ 0.56 -
176/04 12:20 6.67| 1.60 2268 14.36E-01 ND ND ND ND ND -
1/6/04 13:00 500
1/14/04 8:00 500 [6.66| 1.70 2319 2.45E-04 | 4.60E-04 | 5.50E-06 | 1.29E-04| 0.53 | 0.04

No. 3 8/27/03 8:45 [No sample
9/26/03 10:40 59.6 | 57.2 195 | 6196 | <8.06 | 10.8 | <7.15 | 2282 3.00E-04 [ 5.62E-04 ND 3.48E-05| 0.53 -
10/23/03 0:50 6.94| 240 102 55.0 1.82 [ 11,900 10.1 | <10.0 | 53.5 | 2294 [2.67E-01|5.33E-04 | 1.01E-03 ND 3.89E-05| 0.53 -
11/20/03 10:30 6.78 | 3.39 18.3 70.5 2.08 534 11.4 | <10.0 | 1132 | 2463 |2.93E-01|5.37E-04 | 8.86E-04 ND 8.68E-05| 0.61 -
12/17/03 9:00 7.141 533 2210 2.38E-04 | 4.67E-04 ND 8.93E-05| 0.51 -
1/14/04 8:05 0.14

No. 4 | 8/13/03 13:00 Insufficient sample
9/26/03 10:40 250 619 | 2.30 113 | <8.06 | <10.0 | 90.3 | 2279 4.05E-04 | 6.69E-04 ND 6.17E-05| 0.61 -
10/23/03 0:50 7.051 4.30 150 | 838 | 291 954 991 | <10.0 [ 271 2378 12.80E-01|6.09E-04 | 1.03E-03 ND 9.27E-05| 0.59 -
11/20/03 10:30 7.161 620 { 21.0 115 4.00 861 11.3 | <100 | 13.5 | 2254 |3.12E-01 | 2.57E-04 | 5.32E-04 ND |441E-05]| 0.48 -
12/17/03 9:00 7.331 5.73 2224 |3.21E-01]2.1SE-04 | 4.62E-04 ND 5.85E-05| 0.46 -
1/14/04 8:10 0.23

Units for concentrations of radionuclides are presented in microcuries per milliliter {(?Ci/mt)
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TABLE 4: UNIT 1 TELLTALE ANALYSIS SUMMARY, Continued
Telltale LR, Na, K, Ca, | Mg, | Zn, Cr, Ni, Fe, |Boron, Activity: pCi/mL TiCss | ol
No. Date/Time |mL/min| pH | ppm | ppm | ppm | ppm | ppb | ppb | ppb | ppb | ppm *H Bics s Co Bco | “cs | co
No. 5 8/27/03 8:30 6.90 | 4.01 1.7 | 675 236 | 528 871 | <10.0 | 26.7 | 2296 |2.93E-01|4.74E-04 | 8.52E-04 ND 6.55E-05| 0.56 -
9/26/03 10:40 24.5 15.7 108 3.35 573 <8.06 | <10.0 | <7.15 | 2260 3.07E-04 | 5.95E-04 ND 7.92E-05| 0.52 -
10/23/03 0:50 7.16] 6.40 17.4 119 4.02 1253 10.1 ] <10.0 § 24.6 | 2054 {2.25E-01|2.52E-04]5.26E-04 ND 8.78E-05| 0.48 -
11/20/03 10:30 7.17{ 6.00 133 119 3.92 1514 9.62 12.2 16.4 | 2246 |3.16E-01 | 2.18E-04 | 4.88E-04 ND 6.44E-05 | 0.45 -
12/17/03 9:00 7.64 | 6.70 2203 | 3.18E-01
1/14/04 8:15 0.18
No. 6 8/27/03 8:30 7.16 | 7.03 153 99.0 | 3.72 | <113 | <806 | 16.7 19.3 | 2231 |2.87E-01]2.83E-04 | 6.17E-04 | 2.14E-05 | 1.15E-04| 0.46 | 0.19
9/26/03 10:40 30.8 223 220 382 | 31.6 | <8.06 | <10.0 | <7.15 | 2236 2.05E-04 | 5.23E-04 ND 6.02E-05 | 0.39 -
10/23/03 0:50 7.211 640 19.6 130 3.73 59.4 11.8 10.1 19.8 | 2124 | 2.17E-01 | 1.69E-04 | 4.18E-04 ND 6.30E-05 | 0.40 -
11/20/03 10:30 7241 7.21 21.0 130 3.81 55.2 1.3 | £10.0 | 22.0 | 2250 [3.05E-0! | 2.13E-04 | 5.46E-04 ND 7.49E-05( 0.39 -
12/17/03 9:00 7.591 6.68 2190 | 3.21E-01 | 1.86E-04 | 4.20E-04 ND 5.80E-05( 0.44 -
1/14/04 8:20 0.27
No. 8 8/27/03 8:30 5.56 13.6 108 3.27 534 8.28 15.5 170 | 2279 |2.89E-01]3.33E-04 | 6.63E-04 ND 1.00E-04 | 0.50 -
9/26/03 10:35 8.05 135 2.99 453 | <8.06 | <10.0 | 16.6 | 2263 |2.97E-01|2.41E-04]5.20E-04 | 1.43E-05| 1.51E-04]| 046 | 0.09
10/23/03 0:50 7161 490 | 947 108 3.06 330 114 | 213 | 2114 | 2159 |2.68E-01 | 2.66E-04 [ 5.19E-04 | 2.22E-05 [ 2.12E-04 | 0.51 | 0.10
11/20/03 10:30 7.18 | 598 21.2 118 3.04 309 11.6 19.0 | 2561 | 2264 |3.17E-01 [ 2.96E-04 | 6.49E-04 ND 1.52E-04| 0.46 -
12/17/03 9:00 7.40f 5.30 2110 | 3.37E-01 | 2.65E-04 { 5.54E-04 ND 1.62E-04 | 0.48 -
1/14/04 8:25 0.68
No. 9 8/27/03 8:30 15.2 185 3.70 13,390} 9.97 109 | <7.15 1.19E-01 | 7.58E-05 | 2.95E-04 ND 2.18E-04| 0.26 -
9/26/03 10:35 15.6 145 4.02 | 16,400 | <8.06 | 91.9 19.2 | 2445
10/23/03 0:50 No sample
11/20/03 10:30 No sample
12/17/03 9:00 No sample
1/14/04 8:45 <l [No sample
No. 10 | 1/14/04 8:45 <t |No sample
No. 1 1/14/04 8:45 <1  |No sample
No. 12 1/14/04 8:45 <1  [Nosample
No.13 1/14/04 8:30 <l |Nosample
No. 14 | 1/14/03 8:35 <l  |No sample
No. 15 1/14/04 8:45 <1  [Nosample
No. 16 | 1/14/04 8:45 <1  |No sample
No. 17 | 1/14/04 8:45 <1  |No sample

48




February 24, 2003
TABLE 5: SALEM UNIT 1 SPENT FUEL POOL ANALYSIS SUMMARY

-

Boron, Activity, pCi/mL Bics/ | cos

Date/Time ppm H BiCs %Co *Co %Co Bcs Co
08/07/03 14:40 | 2349 2.90E-03 | 4.32E-03 | 6.12E-04 | 2.86E-03 | 0.67 0.21
08/13/03 13:13 2.88E-03 | 4.40E-03 | 6.08E-04 | 2.85E-03 | 0.66 0.21
08/14/03 9:15 | 2353

08/20/03 8:00 | 2364 3.10E-03 | 4.80E-03 | 5.71E-04 | 2.86E-03 | 0.65 0.20
08/28/03 9:20 | 2374 3.28E-03 | 5.07E-03 | 5.36E-04 | 3.19E-03 |  0.65 0.17
09/04/03 8:00 | 2359 [2.73E-01] 3.07E-03 | 491E-03 | 4.75E-04 | 3.05E-03| 0.63 | 0.16
09/18/03 8:45 | 2370 3.39E-03 | 5.29E-03 | 4.68E-04 | 3.28E-03 | 0.64 0.14
09/25/03 10:30 | 2350 3.08E-03 | 4.75E-03 {4 04E-04 2-89E-03 | 0.65 0.14
10/02/03 9:55 | 2351 [2.23E-01| 3.12E-03 | 4.92E-03 | 4.26E-04 | 2.92E-03 | 0.64 0.15
10/09/03 0:55 | 2358 3.11E-03 | 4.83E-03 [ 3.41E-04 [ 2.92E-03 | 0.64 0.12
10/16/03 8:55 | 2366 3.53E-03 | 5.45E-03 | 3.48E-04 | 3.08E-03 | 0.65 0.11
10/22/03 22:15 | 2345

10/23/03 0:05 3.39E-03 | 5.45E-03 [ 3.22E-04 | 3.10E-03 | 0.62 0.10
10/30/03 0:30 | 2348 |3.20E-01] 6.05E-04 | 1.06E-03 | 5.83E-05 | 5.69E-04 | 0.57 0.10
11/06/03 5:35 | 2357 1.69E-04 | 3.06E-04 | 1.52E-05 | 1.79E-04 | 0.55 0.085
11/12/03 23:00 | 2375 :

11/20/03 8:15 | 2383 6.94E-05 | 1.26E-04 | 6.94E-06 | 1.09E-04 [  0.55 0.063
11/26/03 12:50 | 2370 |3.02E-01

12/04/03 8:45 | 2339 6.01E-05 | 1.01E-04| ND [1.11E-04] 0.60 -
12/11/03 9:15 | 2329 3.83E-05 | 7.53E-05 | 3.83E-06 | 6.94E-05 | 0.51 0.055
12/18/03 8:50 | 2325 3.50E-05 | 6.49E-05| ND |5.81E-05| 0.54 -
12/23/03 8:10 | 2336 3.74E-05 | 6.33E-05| ND [7.37E-05| 0.59 -
01/01/04 8:30 | 2307 3.87E-05|7.34E-05| ND [7.44E-05] 053 .
01/08/04 8:05 | 2327 [3.32E-01| 2.97E-05 | 4.49E-05] ND |4.06E-05] 0.66 -
01/15/04 8:05 | 2333 328E-05[4.74E-05| ND |7.89E-05| 0.69 -
01/21/04 13:15 | 2298

01/21/04 17:10 | 2299

01/22/04 8:15 3.25E-01] 2.76E-05 [ 6.13E-05| ND |7.68E-05| 045 .
01/29/04 8:10 | 2313 2.82E-05 [ 6.36E-05] ND |9.14E-05| 0.44 -
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Salem Generating Station

1. Introduction

Public Service Electric and Gas Company (“PSE&G™) is making an application to the
New Jersey Department of Environmental Protection (“NJDEP”) for a determination of
the applicability of the requirements of the Industrial Site Recovery Act (“ISRA”) with
respect to PSE&G’s transfer of generation-related assets to an affiliate. This application
contains detailed information on PSE&G’s generation-related assets, identifies
potential environmental liabilities related to these assets, calculates the expected value
of these liabilities, and presents relevant financial information concerning the affiliate.

PSE&G’s generation-related assets include steam electric generating units and
combustion turbine electric generating units. The steam electric generating units use
both fossil and nuclear fuels. The Salem Generating Station (“Salem”) consists of two
nuclear-fueled steam electric generating units and one combustion turbine unit fueled
by distillate oil. Nuclear-fueled steam electric generating units present a potential for
radioactivity to impact the environment. Because of this and other potential impacts,
the United States Nuclear Regulatory Commission (“USNRC”) has been empowered to
strictly regulate all aspects of Salem related to radiological controls. The Appendix to
this Exhibit describes this strict regulatory program and how it applies to the design,
construction, licensing, operation, monitoring, and decommissioning of Salem so as to
ensure that potential radiological impacts are minimized and addressed in the unlikely
event that this becomes necessary. This Exhibit describes all major aspects of Salem’s
electric generating processes, including those associated with radioactivity. This
Exhibit presents the expected value of potential environmental liabilities associated
with the non-radiological aspects of Salem’s electric generating process. However, the
expected value of any potential environmental liabilities associated with radioactivity is
not calculated for the reasons discussed in the Appendix to this Exhibit.

Although unique features exist, steam electric generating stations that use nuclear fuel
employ the same basic processes as are employed by steam electric generating stations
that use fossil fuels. Since many of the processes conducted at Salem are the same as
those conducted at PSE&G’s other steam electric generating stations, the information
set forth in Exhibit B to the Memorandum in Support of Applicability Determination
provides a useful reference for understanding certain processes present at Salem. Based
on the station-specific information as supplemented by Exhibit B, Exhibit C to the
Memorandum in Support of Applicability Determination identifies potential
environmental liabilities for the processes not associated with releases of radioactivity
and calculates their expected value using the methodology and approach described in
Exhibit A to the Memorandum in Support of Applicability Determination.
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2. Salem Generating Station Characteristics

2.1. Station Description and Setting

PSE&G operates and is a part owner of Salem which is located on Artificial Island in
Lower Alloways Creek Township, Salem County, New Jersey (see Figure 2-1). Salem
is jointly owned as follows: PSE&G (42.59 percent), Philadelphia Electric Company
(“PECO”) (42.59 percent), Atlantic Electric Company (7.41 percent), and
DELMARVA Power and Light Company (7.41 percent). Salem is situated adjacent to
the Hope Creek Generating Station (“Hope Creek” and together with Salem, the
“Stations™), which is also located on Artificial Island. The Stations are located on the
eastern bank of the Delaware River. Salem is approximately 26 acres in size. At any
one time during the operational history of Salem, the electric generation and ancillary
facilities occupied only a portion of the property.

PSE&G owns and controls an approximately 600-acre area of Artificial Island that is
situated adjacent to and surrounds Salem and Hope Creek. This area contains certain
administrative and support facilities that are used by both Salem and Hope Creek, the
Hope Creek Switchyard, the Salem Switchyard, and certain undeveloped vacant land.
With the exception of the Salem Switchyard, this area is evaluated as part of the Hope
Creek Generating Station.

The zoning classification for the Salem property is industrial. The land adjacent to
Salem is zoned for industrial and residential or agricultural use, but falls under statutes
that restrict development.

2.2. Station Processes and Operations

Salem is composed of two nuclear generating units and one combustion turbine unit
fueled by distillate oil. Commercial operations of Unit 1 commenced in 1976 and
commercial operations of Unit 2 commenced in 1981. The combustion turbine unit
commenced operations in 1972, The nuclear generating units operate as base load units
and the combustion turbine unit is a peaking unit. Salem has a combined generating
capacity of approximately 2,250 MW. Over its operational life Salem has experienced
no significant changes in its operation. Figure 2-2 is a site plan showing the major
operational features associated with Salem.

Section 2.2.1 describes the nuclear electric generating process, while Section 2.2.2
describes the support processes and operations, including those associated with electric
generation and those that support electric generation.

2.2.1. Nuclear Electric Generating Process

The primary difference between nuclear fuel electric generation and fossil-fueled
electric generation is that a nuclear reactor replaces the boiler to generate heat for the
production of steam to drive the turbine generator. Salem’s reactors are Pressurized
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Water Reactors (“PWR”), with a generating capacity of 1,106 MW each (see
Figure 2-3).

Water used as reactor coolant in the production of electricity is obtained from on-site
wells and demineralized using resins to remove impurities prior to introduction to the
system. Reactor coolant is pumped at high pressure through the reactor core in a closed
loop system called the Reactor Coolant System (“RCS”), described in further detail
below. The reactor coolant is heated by the reactor core and is then pumped under high
pressure from the reactor core to the steam generators, where it heats the water in the
steam generator to produce steam in a second closed loop system, referred to as the
secondary cooling system. The reactor coolant recirculates from the steam generators
back to the reactor core to continue the cycle. Once the steam is produced in the steam
generators, the nuclear generating unit processes are essentially the same as the fossil-
fueled steam electric generating processes. The steam produced in the steam generators
is transferred to the turbine generator to generate electricity. Exhaust steam from the
turbine passes into the condensers where it is cooled and condensed using Delaware
River water as non-contact cooling water in the Circulating Water System (“CWS”).
The condensate is returned to the steam generators as feed to continue the cycle. After
passing once through the condenser, the non-contact cooling water is returned to the
River.

Gases are removed from the condenser to improve steam cycle efficiency. There are
stationary radiological monitors at the condenser, which continuously monitor the
removed gases for radioactivity. This monitoring is described in the Appendix to this
Exhibit.

Reactor coolant becomes radioactive during this process as a result of fission products
from fuel rods, activation of corrosion products, and radiolytic decomposition of the
reactor coolant. Salem is designed to control this radioactivity and to provide for its
appropriate management. A portion of the reactor coolant is continuously let down and
treated in demineralizers to remove both radioactivity and impurities in order to
maintain reactor coolant quality. Most of this reactor coolant is returned to the system,
but the letdown process does generate certain liquid, solid, and gaseous radioactive
wastes. Radioactive and other gases accumulate in the reactor coolant and are removed
by degassing during the letdown process. These gases are managed as gaseous
radioactive wastes. Small amounts of the reactor coolant are also periodically removed
from the system to maintain equilibrium and are managed as a liquid radioactive waste.
The management of these and other solid, liquid, and gaseous radioactive wastes is
discussed below.

Nuclear generating stations are designed and constructed to incorporate a series of
overlapping physical barriers and boundaries to contain radioactivity to protect public
safety and the environment. This overlapping system of barriers and boundaries
embodies the “defense in depth” principle that constitutes the foundation for the
USNRC licensing requirements for nuclear generating stations. Barriers are physical
containments. These physical containments include various components of the Nuclear
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Steam Supply System (“NSSS”), including but not limited to the fuel rods and the
RCS; the reactor containment; and the Radiologically Controlled Area (“RCA”). The
boundaries, which are defined areas within which specified radiological controls are
required, are the Protected Area and the Owner Controlled Area (“OCA”).

These barriers and boundaries are discussed below.

2.2.1.1.  Nuclear Steam Supply System

The NSSS is the system by which steam is generated at Salem to produce electricity. It
consists of the fuel rods and the RCS, and is designed to function as a barrier to contain
radioactivity, and thereby prevent any unplanned releases. The function of the fuel rods
and the RCS and associated systems as barriers is described below.

2.2.1.1.1. Fuel Rods

The PWR uses uranium dioxide as fuel. Pellets of uranium dioxide in a ceramic matrix
are sealed inside 12-foot-long zirconium-alloy tubes called fuel rods, which are
arranged in bundles called fuel assemblies. The fuel assemblies are inserted vertically
into the reactor vessel (which is a large carbon steel tank approximately seven inches
thick with a stainless steel liner, filled with water) in a precise grid pattern known as the
reactor core.

The ceramic matrix provides voids that allow for thermal and gaseous expansion within
the fuel rods during the fission process without deforming the fuel rods. The zirconium
alloy is used for the fuel rods due to its strength and corrosion resistance. The fuel rods
are designed to contain fission gasses generated during the fission process and,
therefore, most of the radioactivity. The fuel rods prevent the contact of the reactor
coolant water with the fuel and limit the release of fission products to the reactor
coolant water. The small amounts of radioactivity released to the reactor coolant are
managed as described below in connection with the letdown process for maintaining
reactor coolant quality and RCS equilibrium. Thus, the fuel rods provide the first
barrier for the control of radioactivity.

2.2.1.1.2. Reactor Coolant System

The RCS includes: the reactor vessel; four coolant loops connected in parallel to the
reactor vessel, each of which contains a circulating pump and a steam generator; and a
pressurizer. The pressurizer includes relief valves and a relief tank and appurtenant
piping. These elements compose the closed loop system, in which heat is transferred
from the reactor to the reactor coolant for the steam generation process. Thus, this
system contains or transports all fluids coming from, or going to, the reactor core. All
components of this system are constructed of or lined with corrosion-resistant stainless
steel and are designed to contain the pressure of the system. The RCS is designed to
accommodate water volume, temperature, and pressure changes. Protection from
overpressure of the RCS is provided by the pressurizer relief system. The pressurizer
relief system releases steam from the top of the pressurizer, which is quenched and
directed to the pressurizer relief tank. The resultant liquid in the pressurizer relief tank
is managed in the radioactive liquid waste system.
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The RCS is a closed loop system, located entirely within the Reactor Containment
Building, and constitutes the Reactor Coolant Pressure Boundary (“RCPB”), the second
barrier for the control of radioactivity.

2.2.1.2.  Reactor Containment Building

The Reactor Containment Building contains the NSSS, which as indicated above
includes the fuel rods and the RCS. It is a domed, reinforced concrete structure and
extends about 190 feet above grade. The Reactor Containment Building has a 16-foot-
thick concrete base, which is constructed atop a 30-foot-thick concrete foundation. The
containment building is constructed of reinforced concrete; the walls are 4.5 feet thick
and the hemispherical dome is 3.5 feet thick. A steel liner, ranging from 0.25 to 0.75
inches thick, is attached to the interior wall of the containment building for impact
protection. The underground portion of the containment building is waterproofed with
an impervious membrane to prevent seepage of groundwater.

The Reactor Containment Building, its access openings and penetrations, and related
safety systems are virtually air-tight. The Reactor Containment Building is designed,
consistent with applicable USNRC regulatory requirements, to contain the energy
released and the resultant pressure build-up following a loss-of-coolant accident
(“LOCA”) as well as to contain the atmosphere of the building under normal operating
conditions. Under operating conditions, it is isolated from the ambient atmosphere, and
there are no gaseous releases from the Reactor Containment Building. Periodic grab
samples of the air within the Reactor Containment Building are collected and analyzed.
The Reactor Containment Building contains systems to filter the air, if necessary, and
then to purge the air through the Plant Vent. Releases from the Plant Vent are
continuously monitored by Salem’s Radiation Monitoring System, and periodic grab
samples are collected and analyzed pursuant to Salem’s radiological effluent release
program, as described in the Appendix to this Exhibit.

The Reactor Containment Building is specially controlled and monitored to ensure the
integrity of the equipment, processes, and structures it contains, to control exposure to
radioactivity, and to prevent unplanned releases of radioactivity. It has secured ingress
and egress points to help achieve these objectives. Prior to leaving, personnel and
equipment are monitored for radioactive contamination. This monitoring is conducted
using portable survey meters. In the event of an elevated reading, the source of the
contamination would be identified and the individual or equipment would be
decontaminated prior to leaving the Reactor Containment Building.

The Reactor Containment Building constitutes the third barrier for the control of
radioactivity.

2.2.1.3. Radiologically Controlled Area

The Radiologically Controlled Area (“RCA”) is an area at Salem that is specially
designed, controlled, and monitored to ensure the integrity of the equipment, processes,
and structures it contains; to control exposure to radioactivity; and to prevent transfer of
radioactivity beyond the RCA. While all areas of the RCA are subject to control, most
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areas within the RCA do not have elevated levels of radioactivity. Those areas within
the RCA that have elevated levels of radioactivity are subject to special controls related
to access, as discussed below. Radiation monitoring conducted in the RCA is discussed
in the Appendix to this Exhibit.
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All of the equipment, processes, and structures discussed above in Sections in 2.2.1.1
and 2.2.1.2 are located within the RCA. The RCA also contains other equipment,
processes, and structures. In addition to the Reactor Containment Building, the
structures within the RCA include the auxiliary buildings and the fuel handling
buildings. These buildings are constructed of reinforced concrete. The auxiliary
buildings house radioactive waste handling and management systems and certain safety
systems, which are discussed below. The RCA also houses other auxiliary systems such
as fire protection systems, component cooling systems, and ventilation systems. The
auxiliary and fuel handling buildings’ ventilation systems are designed to maintain a
slight negative pressure within these buildings to ensure that no unmonitored releases
of airborne radioactivity will occur.

All areas within the auxiliary and fuel handling buildings that potentially have
radioactivity have ventilation systems that route ambient air to the Plant Vent (located
at the top of the containment building) for controlled and monitored release to the
environment. There are stationary radiological monitors at the Plant Vent that
continuously monitor for radioactivity. Periodic grab samples are also collected from
the Plant Vent and analyzed for radioactivity. These monitoring programs are described
in the Appendix to this Exhibit.

The fuel handling buildings contain the new fuel storage areas and the spent fuel pools.
New fuel is stored in strategically located, separate dry concrete storage vaults in
specially designed fuel storage racks. The concrete storage vaults protect the fuel from
any design basis accidents. The storage racks are configured to prevent a fission chain
reaction of the stored fuel. As stored, the new fuel has very low levels of natural
radioactivity.

Similar to new fuel, spent fuel is stored in the strategically located pool with concrete
walls that protect the spent fuel from any design basis accidents. The spent fuel is
stored in a pool of borated water in specially designed storage racks configured to
prevent a fission chain reaction of the stored fuel. Boron is added to the water as an
additional means to absorb neutrons, further reducing the potential for fission to occur
in the spent fuel pool. The borated water is recirculated to cool the spent fuel. The
water from the spent fuel pool is routed to demineralizers and heat exchangers and then
returned to the pool. Fuel is placed in and removed from the reactor in accordance with
the operating license Technical Specifications and Station operating procedures.

Approximately every 18 months, 30 to 50 percent of fuel rods are removed from each
reactor vessel and transported within enclosed structures within the RCA for storage in
the spent fuel pool. Following safe shutdown of the reactors, the removal process
involves the following steps: (1) the reactor vessel head is removed and stored inside
the Reactor Containment Building using a specially designed, in-situ crane; (2) the
reactor vessel cavity is filled with borated water; (3) the spent fuel rods are removed
from the reactor vessel using the in-situ crane and placed in borated water in a specially
designed canal, which is equipped with rails; (4) the spent fuel rods are directed via rail
through the canal to the spent fuel pool in the fuel handling building; and (5) the spent
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fuel rods are removed from the canal in the fuel handling building using a specially
designed in-situ crane, which places them in the spent fuel pool. A similar process is
used to move new fuel from the new fuel storage area to the reactor vessel.

Once the refueling process is complete, excess water from the reactor vessel cavity and
the water from the canal are drained and stored for reuse in the fuel handling process.
Enhanced radiological controls, including enhanced radiation monitoring, are
implemented throughout the refueling process pursuant to USNRC requirements.

The RCA has a single, monitored ingress and egress point (the control point) to control
normal access to the RCA and to prevent the transfer of radioactivity beyond the RCA.
Controls on the ingress are discussed below. Prior to leaving, personnel and equipment
are monitored for radioactive contamination. This monitoring is conducted by both
radiation protection personnel and stationary electronic monitoring devices. In the
event of an elevated reading, the source of the contamination would be identified and
the individual or equipment would be decontaminated prior to leaving the RCA. This
monitoring is discussed in the Appendix to this Exhibit.

The RCA constitutes an additional barrier for the control of radioactivity from Salem.

2.2.1.4. Protected Area

The Protected Area is an area, common to both Salem and Hope Creek, inside the
established security fence line. It encompasses the entire RCAs for both Salem and
Hope Creek, as well as a designated area surrounding the RCAs. The security fence line
consists of two separate fences: an inner fence and an outer fence. Each fence is
constructed of seven-foot-high steel chain link fencing topped with one foot of barbed
wire. The two fences are separated by a 25-foot area known as the “Isolation Zone.” No
personnel or equipment is permitted in the Isolation Zone. There are motion sensitive
detectors located in the Isolation Zone to provide a continuous alarm function.

The entire Protected Area, including the Isolation Zone, is monitored by roving security
patrols and a continuously operating closed-circuit television system, which provide
information on movements of individuals and vehicles to the security force, which is on
duty 24 hours a day. Stationary radiation monitoring devices are located throughout the
Protected Area. These are discussed in the Appendix to this Exhibit.

The Protected Area has a single, secured ingress point, the primary purpose of which is
to prevent unauthorized access to the Stations. This single ingress point also serves as -
the sole egress point to prevent the transfer of radioactivity beyond the Protected Area.
Controls on ingress are discussed below. Prior to leaving, personnel and equipment are
monitored for radioactive contamination. This monitoring is conducted by stationary
electronic monitoring devices. In the unlikely event of an elevated reading, the source
of the contamination would be identified, appropriate corrective action taken, and the
incident reported to the USNRC.
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2.2.1.4.1. Protected Area Access

As indicated above, the Protected Area is the area inside an established security
fenceline, which encompasses the entire RCAs for both Salem and Hope Creek, as well
as a designated area surrounding the RCAs, and which has a single, secured ingress and
egress point. Personnel and vehicle access for the Stations is provided through a
common point, the Security Center. Access is limited and strictly controlled in
accordance with USNRC requirements. Personnel granted access to the Protected Area
must be specially trained and have a security clearance or must be escorted by
personnel with the required training and clearance. Escorts must remain with visitors at
all times. All personnel entering the Protected Area must pass through a metal detector,
an explosives detector, and sensitive radiation monitors. These devices ensure that no
unauthorized materials are brought into the Protected Area. Drivers of vehicles seeking
access to the Protected Area must pass through the same security systems as visitors on
foot after which their vehicles are appropriately processed for entry and escorted to
their destination by security personnel. As indicated above, movements of individuals
and vehicles within the Protected Area are monitored by security cameras and roving
patrols.

As also discussed above, ingress to the RCA is through a single point of entry (the
“Control Point”). Individuals seeking access to the RCA must have first passed through
the controls associated with entry to the Protected Area, discussed above. Radiation
Protection Personnel are stationed at the entrance to the RCA and ensure that only
authorized individuals gain access.

Individuals seeking access to the RCA must have been issued a Radiation Work Permit
by Salem’s Radiation Protection Department. Radiation Work Permits are issued only
for specific tasks and activities and limit access to specified areas, all of which are
indicated on the Permit.

Each individual entering the RCA must be equipped with a personal radiation
monitoring device, the sophistication of which is dependent upon the work being
performed and the areas being accessed. These monitors measure, record, and indicate
a total radiation dose to which an individual is exposed while in the RCA. Certain of
these monitors are equipped with an alarm function that activates when predetermined
dose limits are approached.

2.2.1.5. Owner Controlled Area

The area owned and controlled by the Company outside the Protected Area is known as
the Owner Controlled Area (“OCA”). The OCA contains a number of support
operations, including the Stations’ administrative support building, employee and
visitor parking areas, contractor trailer facilities, and a network of roads. The area of
the OCA immediately outside of and adjacent to the outer security fence is maintained
as an “exclusion zone” by security personnel and is continuously monitored by security
cameras. The OCA is also monitored by roving security patrols. This area provides an
additional buffer between the Stations and the public at large.
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2.2.1.6. Station Safety Systems

Salem has several systems that are designed to safely shut down the reactor, maintain
adequate reactor cooling after shutdown, and contain radioactivity primarily for the
purpose of ensuring the protection of the public and the environment in the event of a
design basis accident. Salem has never experienced a design basis accident. Certain of
these systems may be used to support safe, normal, shutdown operations.

2.2.1.7. Radioactive Waste Management Systems

Gaseous, liquid, and solid wastes are generated within the RCA. These wastes are
managed as radioactive unless and until measurements demonstrate otherwise. Salem’s
radioactive waste management systems, typically referred to as “radwaste systems,”
provide for the collection, processing, monitoring, and release or disposal of radioactive
material in liquid, gaseous, and solid form from Salem. Salem’s Operating License
requires that the radwaste systems be operated and maintained to ensure that the release
of radioactivity is kept as low as reasonably achievable (“ALARA”). Salem’s
Operating License imposes limitations on all radiological effluents, compliance with
which will ensure that the ALARA standard is met. Salem’s effluents are managed,
monitored, released, and documented in accordance with Salem’s operating procedures
and the USNRC’s requirements, as discussed in the Appendix to this Exhibit. A report
of the monitoring results is filed with the USNRC and the BNE semi-annually. The
radiological waste management system, in concert with Salem’s radiation monitoring
programs, ensures that any release of radioactivity is protective of public safety and the
environment.

2.2.1.7.1. Gaseous Waste

Gases accumulate in the reactor coolant, are removed in the letdown process, as
discussed above, and are then managed as a gaseous radioactive waste via the
radioactive gaseous waste system. This system consists primarily of piping, waste gas
compressors, and waste gas decay tanks. The gases removed in the letdown process are
compressed and directed to the decay tanks, where they are stored for a discrete period
of time to allow for decay of radionuclides. The gases in the decay tanks are sampled
and analyzed pursuant to the radiological effluent release program to determine when
appropriate radioactive decay has occurred. Once appropriate decay has occurred and
requisite Station approvals have been received, the gases are released to the Plant Vent.
Gaseous releases from the tank are monitored continuously, and an automatic shutoff
valve will activate to terminate the release if predetermined setpoints are reached. All
gaseous releases are also continuously monitored at the Plant Vent for gross
radioactivity pursuant to Salem’s Radiation Monitoring System. Salem’s radiological
effluent monitoring program and Radiation Monitoring System are described in the
Appendix to this Exhibit.

As previously discussed, the Reactor Containment Building purge system, and the
auxiliary building and the fuel handling building ventilation systems, route and manage
exhaust air (which may contain radioactivity) for release through the Plant Vent. These
purge and ventilation systems include HEPA (high-efficiency particulate air) and
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charcoal filtration, as necessary, to remove airborne particulates and certain gases prior
to release of any gaseous effluent to the atmosphere. The management of the exhaust
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air through the Reactor Containment Building purge system and the auxiliary building
and fuel handling building ventilation systems includes radiation monitoring which is
described in the Appendix to this Exhibit.

2.2.1.7.2. Liquid Waste

Salem generates liquid radioactive wastes in the course of ordinary operations. These
wastes are generated by leakage from equipment, system water sampling, intentional
system bleeds, drainage, and dewatering of solid radioactive wastes. All liquid wastes
generated within the RCA are handled as radioactive and managed through the
Radioactive Liquid Waste System (“RLWS”). This system collects liquid wastes
through a network of drains and pipes which direct the wastes to stainless steel holding
tanks for management prior to reuse or discharge.

The liquid wastes in these RLWS tanks are sampled and analyzed for levels of
radioactivity. If appropriate, the liquid wastes are treated to reduce radioactivity, using
primarily filtration and/or demineralization. When treatment is complete, the wastes are
transferred to stainless steel monitor tanks. The monitor tanks are isolated (to prevent
the addition of more wastes), recirculated to mix the contents, and sampled to measure
for radioactivity. The radioactivity level is evaluated against the radioactive effluent
limitations contained in the Technical Specifications. If the radioactive effluent
limitations are met and requisite Station approvals are received, the radioactive liquid
waste may be manually released in a controlled manner from the monitor tanks to
Salem’s cooling water for discharge to the Delaware River. If the effluent limitations
are not met, the wastes are subjected to further treatment. The RLWS discharge piping
contains radiation monitors that will activate automatic isolation valves to terminate the
discharge if predetermined setpoints are reached. As discussed in the Appendix to this
Exhibit, the results of this liquid effluent sampling are reported to the USNRC and the
BNE semi-annually.

2.2.1.7.3. Solid Waste

Solid radioactive wastes are generated from either dry or wet processes. Dry, solid
radioactive wastes include materials such as removed components, anti-contamination
clothing, ventilation filters, rags, and debris. These materials are collected throughout
the RCA and accumulated in the radioactive waste handling area in the auxiliary
building. These materials are then placed in USDOT-specification shipping containers
(e.g., 55-gallon drums) that have been approved by the USNRC. Solid radioactive
wastes generated from wet processes (e.g., demineralizer resins, water filters) are
dewatered and placed in special USNRC and USDOT-specification shipping containers
(e.g., casks). The area in which solid radiological waste is packaged and stored on site
contains stationary instrumentation installed as part of the Radiation Monitoring
System area-wide monitors that continuously measure ambient radioactivity levels. The
results of this monitoring are displayed, recorded, and alarmed in Salem’s Control
Room. Documentation of these results is made available for USNRC inspection.

The outside of the solid radioactive waste shipping containers is surveyed for
radioactive materials and radiation levels before transfer to a licensed radioactive
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material transporter for delivery to the USNRC-licensed disposal site (e.g., Barnwell,
S.C.). As discussed in the Appendix to this Exhibit, the volume of, and the quantity of
radioactivity in, the radioactive solid waste sent off site for disposal are reported to the
USNRC and the BNE semi-annually.

2.2.2. Support Processes and Operations

There are a number of processes and operations that support the nuclear electric
generating process in addition to those described above. These additional processes and
operations, for the most part, are located outside the RCA. Salem is designed and
operated so that these additional processes and operations are not exposed to
radioactive materials.

Support processes and operations began at Salem circa 1970 in connection with
construction activities. The function of these operations shifted from construction
support to operations support when the nuclear units began commercial operation.
Other support processes and operations that were not required for construction support
became operational in 1976. There have been relatively few modifications to these
processes and operations since 1976.

Sections 2.2.2.1 through 2.2.2.7 of this Exhibit describe the various auxiliary and
support processes and operations employed at Salem. Exhibit B to the Memorandum in
Support of Applicability Determination contains a more detailed review of certain
aspects of these processes and operations.

Representative inventories of hazardous waste generated at Salem and Hope Creek are
presented in Table 2-1 (PSE&G jointly manages hazardous wastes from both Stations).
The current inventory of hazardous substances at Salem is presented in Table 2-2.
Table 2-3 describes relevant information regarding Station facilities and their historic
operations for each relevant potential candidate liability issue identified in Exhibit A to
the Memorandum in Support of Applicability Determination. Table 2-4 provides
information regarding the various pollution prevention plans developed and
implemented at Salem. Figure 2-4 summarizes major operating components of Salem
relative to fossil fuel use and wastewater effluents. Radioactive wastes are managed
separately, as discussed above and in the Appendix to this Exhibit.

2.2.2.1.  Auxiliary Boilers (1972-Present)

Salem has two auxiliary boilers that commenced operations circa 1972. Distillate oil
has been the only fuel source for the boilers for the life of Salem. The auxiliary boilers
are located in the house heating boiler building north of the turbine building. The
boilers have been used as a general steam source and for building heating.

2.2.2.2. Emergency Generators (1976—Present)

Salem has six emergency generators that were made available for operations in 1976.
Distillate oil has been the only fuel used in the generators. The generators are located in
the auxiliary building. Generally, the electricity needed for normal operations of Salem
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is generated by the Station itself. When Salem is not generating electricity, it obtains
power from off-site sources. In the unlikely event that off-site power were not available
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when Salem was not generating electricity, the emergency generators would provide
electricity to Salem to maintain safe shutdown conditions. These units have not been
operated other than for periodic testing to ensure operability.

2,2.2.3. Combustion Turbine Unit (1972-Present)

There is one combustion turbine unit at Salem to provide peaking capabilities during
periods of high demand. The unit was installed in a metal housing on a concrete
foundation. Distillate oil is the only fuel source for the combustion turbine unit. The
fuel is stored in the 840,000-gallon above ground, diked storage tank that was installed
in 1970, as discussed below.

The combustion turbine unit has a purge oil collection system to collect unburned fuel
that remains in the engine each time a unit is shut down. The system typically collected
less than five gallons of fuel each time the unit shut down. As originally constructed,
the purge oil tanks for this unit were underground. The system consisted of two 55-
gallon tanks and associated valves and piping. In the early 1990s, these purge oil tanks
were replaced with sumps that are routed to the high-volume oil/water separator
system. Separated oil is managed in accordance with applicable regulations.

2,2.2.4. Distillate Oil Storage and Handling

The primary fossil fuel used at Salem has been distillate oil. This fuel is used to
generate electricity at the Unit 3 combustion turbine, to power the emergency diesel
generators, and in the auxiliary boilers. The distillate oil is stored in an 840,000-gallon
above ground, diked storage tank, which was constructed in 1970 and remains in use.
This tank was constructed consistent with the design criteria for distillate oil tanks
described in Exhibit B to the Memorandum in Support of Applicability Determination.

Distillate oil was initially delivered to Salem by barge. Since circa 1972, distillate oil
has been delivered by tank truck. Distillate oil is unloaded from tank trucks at a
designated area and is pumped via underground pipeline to the storage tank. The
designated tank truck unloading area is currently curbed and has secondary
containment. Piping from the storage tanks to the emergency generators, the boilers,
and the combustion turbine unit is also underground.

2.2.2.5. Electric Transmission and Distribution Equipment

Salem uses a switchyard that is located on property immediately adjacent to Salem
property. It became operational in 1976 when Salem began commercial operation. The
switchyard occupies approximately eight acres, as shown in Figure 2-1. These facilities
contain mineral oil-filled transformers and other miscellaneous mineral oil-filled
equipment. The switchyard has been expanded and upgraded over the life of Salem;
specifically, eight of its 16 transformers were added in 1992. There are also a number
of mineral oil-filled transformers located outside the switchyard, some of which are
located adjacent to Salem’s electric generating units. The design and operation of the
electrical equipment is consistent with that discussed in Exhibit B to the Memorandum
in Support of Applicability Determination.
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There are approximately 70 pieces of mineral oil-filled electrical equipment (e.g.,
transformers) at Salem. PSE&G implemented a survey of certain mineral oil-filled
equipment at Salem in the late 1980s. This survey indicated that some of the mineral
oil-filled equipment was PCB-contaminated. Based upon the results of this survey, in
1990, Salem initiated a comprehensive program to retrofill any mineral oil-filled
electrical equipment that contained mineral oil with PCB concentrations in excess of
50 ppm, and to label the mineral oil-filled equipment pursuant to applicable regulatory
requirements. This program was completed circa 1993, and currently there is no
mineral oil-filled electrical equipment at Salem containing mineral oil with measured
PCB concentrations in excess of 50 ppm.

Mineral oil in the electrical equipment is maintained using mobile filtering equipment,
as described in Exhibit B to the Memorandum in Support of Applicability
Determination.

2.2.2.6. Wastewater Effluents

Liquid radiological waste management is discussed above and in the Appendix to this
Exhibit. Management of liquid radiological effluent releases including monitoring is
discussed in the Appendix to the Exhibit.

The primary wastewater effluent generated at Salem has been and remains non-contact
cooling water. Non-contact cooling water is discharged to the Delaware River in
accordance with Salem’s National or New Jersey Pollutant Discharge Elimination
System (“NJPDES”) permit. Other wastewater effluents at Salem include non-
radioactive liquid waste, discharges from the high-volume oil/water separator system,
and stormwater. The volumes of these other effluents are significantly lower than those
of the non-contact cooling water flow. All wastewater discharges from Salem have
been authorized by Salem’s NJPDES permit since 1975, before Salem began
commercial operation.

Wastewater treatment systems for the effluents discussed in this section were
constructed at different times during the life of Salem to enable Salem to comply with
the effluent limitations contained in applicable NJPDES permits. Non-radioactive
liquid wastewaters include those from demineralizers, condensate polishers, the non-
radioactive wastewater treatment system laboratory, building sumps, and roof drains.
Non-radioactive liquid wastewaters have always been treated in a wastewater treatment
plant prior to discharge to the river in accordance with Salem’s NJPDES permit. Prior
to 1988, the non-radioactive liquid waste was routed to an equalization basin where the
pH was increased with caustic to facilitate precipitation. Decant water from this basin
was discharged with the non-contact cooling water to the river in compliance with
Salem’s NJPDES permit. In 1988, the non-radioactive wastewater treatment plant was
upgraded and expanded. The wastewater is collected in an equalization basin where
sodium hypochlorite may be added to reduce total organic carbon. The effluent from
the equalization basin is routed to clarifiers for settling. If necessary, caustic may be
added to promote settling. The final effluent is discharged with the non-contact cooling
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water to the river in compliance with Salem’s NJPDES permit. The wastewater
treatment plant is operated by a licensed operator.

Prior to 1994, process water with the potential to contain oil was treated in three skim
tanks. In 1994, the oil/water separator was installed. Treated water from the skim tanks
and, subsequently, from the oil/water separator has been discharged to the river in
accordance with Salem’s NJPDES permit.

Stormwater is managed in accordance with Salem’s NJPDES permit and Stormwater
Pollution Prevention Plan. Stormwater is collected in storm drains and routed to the
river for discharge in accordance with Salem’s NJPDES permit. Stormwater from the
major petroleum storage and handling areas 1s routed to the oil/water separator prior to
discharge.

Prior to 1990, Salem sanitary wastewater was treated in a 10,500-gallon extended
aeration tank and a 20,000-gallon rotating biological contactor. In 1990, a sewage
treatment plant was constructed at Hope Creek, which began receiving Salem’s sanitary
wastewater. All solids were removed from the sanitary treatment system and disposed
in accordance with applicable regulations. The treatment system structures were
removed, soil samples were collected and analyzed, and the area was graded. Closure
documentation was submitted to the NJDEP in accordance with applicable regulations.

2.2.2.7. Auxiliary and Maintenance Processes

The auxiliary and maintenance processes associated with Station operations and
conducted outside the RCA are generally the same as those processes described in
Exhibit B to the Memorandum in Support of Applicability Determination for steam
generating units. For the nuclear electric generating unit, these processes include water
conditioning, non-contact cooling, equipment cleanings, and equipment lubrication.
For the combustion turbine unit, these processes include engine cleanings, purge oil
collection, and equipment lubrication.

2.3. Environmental Setting

2.3.1. Surrounding Land Use and Surface Waters

Salem is located on the Delaware Estuary. The Estuary, in the location of Salem, is a
tidal, brackish river, located in an area designated as Zone 5 by the Delaware River
Basin Commission.

Artificial Island was created by the U.S. Army Corps of Engineers, beginning early in
the twentieth century. Hydraulic dredging spoils were deposited within a diked area
established around a natural bar that projected into the river. Prior to construction of
Salem, the property was vacant, undeveloped, low-lying land.

The zoning classification of the property is industrial. The land adjacent to the property
on which Salem is located is zoned for industrial and residential or agricultural use, but
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falls under statutes that restrict development. The nearest resident in New J ersey is
three miles away.

2.3.2. Topography and Surface Drainage
The topography at Salem is nearly flat. Stormwater management is as described above.
There are no permanent bodies of surface water on the property.

2.3.3. Geology

Salem and Hope Creek are underlain by approximately 25 feet of engineered fill
composed mainly of dredge spoils (PSE&G, 1987; PSE&G, 1999). The engineered fill
consists of silt, silty clay, sand, and gravel (Dames & Moore, 1974). Due to the
composition of the engineered fill, the hydraulic conductivity of this material is very
low, severely limiting the extent and rate of vertical movement of liquids through the
medium. Below the engineered fill there is five feet of tidal marsh deposits, consisting
of silty peat and organic silt and meadow mat (Thor, 1982; Warren George, 1970). The
tidal marsh deposits are semi-confining. Beneath the tidal marsh deposits are
approximately ten feet of discontinuous Quaternary Age riverbed deposits of sand and
gravel (Davisson, 1979; Thor, 1982). The discontinuous riverbed deposits occur from
30 to 40 feet below ground surface (“bgs™). Below the ten-foot-thick discontinuous
riverbed deposits is the Miocene Kirkwood Formation. The Kirkwood Formation is
dark gray clay with some silt and layers of fine-grained micaceous quartz sand. The
Kirkwood Formation is approximately 15 feet thick at the property and occurs from
approximately 40 to 55 feet bgs (Dames & Moore, 1970; Rosenau and others, 1969;
PSE&G 1987).

Below the Kirkwood Formation, the Paleocene-Eocene Vincentown Formation is
encountered at 55 feet bgs to a depth of approximately 135 feet bgs (Dames & Moore,
1970; Dames & Moore, 1974). The Vincentown Formation is a competent, greenish-
gray, fine to medium sand with some silt and shell fragments and some feldspar and
glauconite (Dames & Moore, 1970; PSE&G, 1987). Beneath the Vincentown
Formation lies the Paleocene Hornerstown Formation. The Hornerstown Formation is
primarily a glauconitic sand and occurs from 135 feet bgs to approximately 145 feet
bgs (Davisson, 1979).

Beneath the Hornerstown Formation lies the Upper Cretaceous Navesink Formation,
which consists of glauconitic sand. The Navesink Formation is encountered from
approximately 145 to 170 feet bgs. Beneath the Navesink Formation lies the Upper
Cretaceous Mount Laurel-Wenonah Formation, which is clayey medium sand with
some gravel, feldspar, and glauconite (PSE&G, 1987). At the property and regionally,
the Mount Laurel-Wenonah Formation is approximately 100 feet thick and occurs from
approximately 170 to 270 feet bgs (Rosenau, 1969; Dames & Moore, 1974).

Regionally, over 1,000 feet of Upper Cretaceous sediments lie beneath the Mount
Laurel-Wenonah Formation. These formations collectively overlie crystalline bedrock
and include in descending order: the Marshalltown Formation (gray fine sand), the
Englishtown Formation (yellow-brown fine sand), the Woodbury Clay (dark gray, stiff,
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silty clay), the Merchantville Formation (dark green clay), the Magothy Formation
(coarse to fine silt with little, fine sand), and the Raritan and Potomac Formations
(interbedded sand, gravelly sand, and clay) (Dames & Moore, 1974; Rosenau, 1969).

Bedrock at the property is the Late Precambrian Wissahickon Schist, which underlies
the entire Upper Cretaceous sedimentary package in the region. The Wissahickon
Schist is encountered at depths up to 1,500 feet bgs at the property (Rosenau, 1969).

2.3.4. Hydrogeology

There are four aquifers directly beneath the property: a shallow aquifer and three deep
aquifers. The shallow aquifer occurs from 10 to 40 feet bgs. The shallow aquifer is
within the engineered fill, tidal marsh sediments, and discontinuous Quaternary
riverbed deposits (Dames & Moore, 1974). In general, the engineered fill and tidal
marsh deposits have low permeabilities (Dames & Moore, 1974; PSE&G, 1987).
Occasional lenses of sand within the engineered fill may contain perched water within a
few feet of the ground surface (Dames & Moore, 1974). The groundwater in the
shallow aquifer is generally brackish, with flow to the southeast and a gradient of
approximately 0.007ft/ft (Rosenau, 1969; Dames & Moore, 1974). The Kirkwood
Formation, which is composed of Miocene clays, occurs from 40 to 55 feet bgs and is
considered a confining layer which separates the shallow aquifer above from the first
deep aquifer (PSE&G, 1984).

The first of the deep aquifers beneath the property occurs from 55 to 135 feet bgs and is
the Paleocene-Eocene Vincentown Formation. The Vincentown Formation is a semi-
confined to confined aquifer under artesian conditions (Dames & Moore, 1974) and is
underlain by the leaky confining units in the Hornerstown and Navesink Formations.
The confining units of the Hornerstown and Navesink Formations occur from 135 to
170 feet bgs (Dames & Moore, 1974). Groundwater in the Vincentown aquifer
generally flows from north to south with a gradient of approximately 0.003 ft/ft
(Dames & Moore, 1974). Regionally, the Vincentown aquifer is a water-producing
aquifer, which supplies some of the domestic wells within Salem County (PSE&G,
1984; Rosenau, 1969). Groundwater in this aquifer is moderately hard with a high iron
content (Rosenau, 1969; Dames & Moore, 1974). However, salt-water intrusions occur
within this aquifer near the Delaware River, where water quality is brackish and non-
potable (Rosenau, 1969).

The second deep aquifer is confined and occurs in the Upper Cretaceous Mount Laurel-
Wenonah Formations at depths from 170 to 270 ft bgs. The Mount Laurel-Wenonah
aquifer is bounded above by the confining units of the Hornerstown and Navesink
Formations. Two potable and fire-water supply wells at the property can produce from
this aquifer, although these wells are not typically used. Below the Mount Laurel-
Wenonah aquifer lies the Marshaltown Formation (Rosenau, 1969).

The third deep aquifer is confined and is the Cretaceous Potomac-Raritan-Magothy
(PRM) Aquifer System, which is the primary water-producing aquifer in the State of
New Jersey. In Salem County, the PRM Aquifer System occurs at depths in excess of
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500 feet bgs. At the property, four potable and fire-water supply wells produce from
this aquifer system at depths ranging from 800 to 1,100 feet bgs. This aquifer system is
bounded above by the Merchantville Formation and below by the crystalline basement
of the Wissahickon Schist.

The crystalline basement rock of the Wissahickon Schist is not considered a productive
aquifer and only locally transmits water along fractures and faults (Rosenau, 1969).
Salem County has no known wells that produce water from this formation (Rosenau,
1969).

2.4, Environmental Characterization and Remedial Activities

Table 2-5 summarizes the nature of and results from environmental characterization
and remedial activities conducted at the property.
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3. Liability Screening, Characterization, and Valuation

The liability estimation process applied at each generation-related asset followed a
step-wise procedure, as shown schematically below. This process is discussed in detail
in Exhibit A to the Memorandum in Support of Applicability Determination.

ablilty v
r ,c‘teriza;ion

a

The liability estimation process produces a quantitative estimate of the expected value
for Salem’s potential remediation liabilities. This section presents the results of the
liability screening, characterization, and valuation for this Station.

3.1. Candidate Liability Screening and Identification

Candidate Liability Issues and associated Liability Elements that are potentially
applicable to all generation-related assets were developed as discussed in Exhibit A to
the Memorandum in Support of Applicability Determination. Each Candidate Liability
Issue and Liability Element was evaluated based on the asset-specific data collected
pursuant to the data collection protocol described in Exhibit A to the Memorandum in
Support of Applicability Determination to determine:

1. Whether the activity or source existed at this generation-related asset;
Whether an environmental investigation has been conducted or chemical data were
collected that demonstrate that contamination is not present at this generation-related
asset with respect to a particular activity or source; or

3. Whether structural or engineering systems, such as full secondary containment, could
have prevented a liability from arising at this generation-related asset. :

Liabilities were screened out for this generation-related asset if: (1) an activity never
existed at the property; (2) there is convincing documentation that issues never existed
or have been eliminated through remediation or other corrective action; or (3) there
have been structural or engineering systems that would have prevented a liability issue
from arising. If any of a Candidate Liability Issue’s Liability Elements was determined
to be applicable to this generation-related asset, it was retained for characterization and
valuation.

Table 3-1 provides the results of the liability screening for this generation-related asset
and the rationale for the screening decisions.
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3.2.  Liability Characterization

For each retained Liability Issue and Liability Element, pertinent information collected
using the data collection protocol was used to determine the number of Liability Units
(“Liability Enumeration”), the aggressiveness of remedial effort (i.e., high, medium, or
low intensity) (“Remedy Intensity™), and the physical extent of remedial effort
(“Remedy Scale”). These were each determined employing the standard decision rules
set forth in Exhibit A to the Memorandum in Support of Applicability Determination.

The results of the liability characterization are presented in Table 3-2.

3.3. Liability Valuation

As described in Exhibit A to the Memorandum in Support of Applicability
Determination, the Liability Valuation step consists of three activities: decision tree
configuration, liability evaluation, and expected value computation. This step produced
a quantitative estimate of this generation-related asset’s potential remediation liabilities.

3.3.1. Decision Tree

Table 3-3 is the remediation decision tree for this generation-related asset. This
decision tree incorporates all Candidate Liability Issues retained for this generation-
related asset as well as the investigation and monitoring activities. The decision tree is
composed of a series of columns, each of which represents a Candidate Liability Issue.
Remedy scenarios available to address each Issue are arrayed vertically in each column.

Remedy scenarios consist of a number of remedial technologies. The remedy scenarios
included in the decision tree for each Liability Issue are those that we determined,
based on our professional judgment, to best reflect the feasible choices available to
remedy that particular Liability Issue. Remedial scenarios were considered for each
Liability Issue retained to address all media of concern through either institutional
controls, engineering controls, or active treatment. The selection of remedy scenarios
and remediation technologies is detailed in Exhibit A to the Memorandum in Support
of Applicability Determination.

3.3.2. Remedy Probability Assignments and Remedy Cost Calculations

For each retained Liability Issue, a probability was assigned to each remedy scenario
that represents the probability that, following a site investigation, the remedy scenario
would be selected and approved by the NJDEP. These probabilities were determined
employing the standard decision rules set forth in Exhibit A to the Memorandum in
Support of Applicability Determination. The decision rules identify the probability
allocation for each Liability Issue first by reference to investigation effort, remedial
alternative, or monitoring effort, as appropriate, and then by reference to Remedy
Intensity. The remedy probability allocations for this generation-related asset are
presented in the decision tree, Table 3-3.
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The capital and operating costs of each remedy scenario in the decision tree were
determined following the procedures outlined in Exhibit A to the Memorandum in
Support of Applicability Determination. The remedy scenario costs were calculated
using the scale inputs set forth in Table 3-2 and Arthur D. Little’s in-house remediation
cost database, which is based on standard remediation engineering cost assumptions.
The present value of each remedy was calculated using accepted financial analysis
principles and incorporating assumptions about the timing of remedial actions as well
as discount and inflation rates. Key assumptions incorporated into the cost calculations
are set forth in Exhibit A to the Memorandum in Support of Applicability
Determination.

3.3.3. Liability Expected Value Computation

The liability valuation expected value computation was performed using a Microsoft®
Excel spreadsheet-based cost-estimating model for the decision tree shown in

Table 3-3. The model calculated the expected value for this generation-related asset by
multiplying the probability assigned to each remedy alternative by the cost of that
alternative and adding the calculated probability-weighted cost of all the remedy
alternatives for that Liability Issue. The total expected value for this generation-related
asset is the sum of the expected values for each Liability Issue.

The summary spreadsheet tabulating the remedy scenarios in the decision tree, present

value costs, probabilities, and expected values is shown in Table 3-4. The total
expected value cost estimate for this generation-related asset is $1,901,055.
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Agency Enforcements

L.

2.

Citation from NJDEPE for water discharge violations, August 1988.

Citation from NJDEPE for water discharge violations, November 1988.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Citation from USCG for spill discharge violations, November 1988.
Citation from NJDEPE for water discharge violations, March 1989.
Citation from USEPA for water discharge violations, June 1989.

Citation from USEPA for water discharge violations, July 1989.

Citation from USEPA for water discharge violations, September 1989.

Citation from USEPA for water discharge violations, February 1990.
Citation from USEPA for water discharge violations, April 1990.
Citation from USEPA for spill violations, February 1991.

Citation from USEPA for water discharge Violations, January 1991.
Citation from USEPA for water discharge violations, March 1991.
Citation from NJDEPE for water discharge violations, August 1992.
Citation from USCG for spill violations, December 1992.

Citation from NJDEPE and USCG for spill violations, February 1993.
Citation from NJDEPE and USCG for spill violations, May 13, 1993.
Three citations from USCG for spill violations, September 1993.
Citation from USCG for spill violations, May 24, 1995.

Citation from USCG for spill violations, October 1, 1995.

Citation from USCG for spill violations, April 1997.

Citation from USCG for spill violations, June 13, 1997.

Pollution Prevention Plans

1.

Discharge Prevention, Containment, and Countermeasures Plan; Discharge Cleanup

and Removal Plan; Spill Prevention, Containment, and Countermeasures Plan

(DPCC/DCR/SPCC), 1978; last updated July 1999.
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Best Management Practices (BMP) Plan, 1985.

Stormwater Pollution Prevention Plan, 1998.

Facility Response Plan, February 1993.

RCRA Contingency Plan, February 1998.

Wastewater Treatment Plant Operations and Maintenance Manuals, 1996.

Regulatory Reporting Guide, January 1997.

Spills and Discharges

1.

2.

Spill Incident Reports: 1973 to 1985 reported to U.S. Coast Guard.

Spill Incident Reports: 1988 to Present reported to NJDEP.

Maps and Photos

1.

2.

Aerial Viewpoint. Photograph, March 11, 1940. (1:1667°).

Aerial Viewpoint. Photograph, February 18, 1951. (17:1667).
Aerial Viewpoint. Photograph, March 1, 1962. (1”:1500”).

Aerial Viewpoint. Photograph, March 14, 1974, (1”:1500°).

Aerial Viewpoint. Photograph, March 6, 1987. (Scale not available.)
Aerial Viewpoint. Photograph, March 13, 1996. (1°:1000°).

Aerial Viewpoint. Photograph, March 16, 1996. (1”°:1000°).

Geology and Hydrogeology

1.

Dames & Moore, 1970. Circulating Water Intake Structure, Service Water Intake
Structure, And Circulating Water Discharge Piping for Salem Nuclear Generating
Station Units No. 1 and No. 2., Detail Specification No. 70-7272. 67 borings.

Dames & Moore, 1974. Report: Foundation Studies for Proposed Hope Creek
Generating Station, Lower Alloways Creek Township, NJ. For PSE&G. 43 pp.
Figures.
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Davisson, M. T. and Rempe, D. M., 1979. Report on Pile Load Test Program and

3.

Recommendations for Installation of Piling at Miscellaneous Structures Hope Creek
Generating Station for PSE&G, Champaign, IL., July. 16 pp. Figures.

4. Thor Engineers, P.A., 1982. Report on Soils Investigation Hope Creek Generating
Station Access Road Widening, Salem, New Jersey. Project No. 03682. 8 pp.
Figures.

5. PSE&G, 1984. Hope Creek Generating Station Final Environmental Statement.

6. PSE&G, 1987. Salem Generating Station Updated Final Safety Analysis Report
Controlled Document, December 4 (last update) to Nuclear Regulatory Agency.

7. PSE&G, 1999. Groundwater Conservation Plan and Drought Emergency Water
Supply Plan.

8. Richards, H. G., Olmsted, F. H., and Ruhle, J. L., 1962. Generalized Structure
Contour Maps of the New Jersey Coastal Plain, NJ, Department of Conservation
and Economic Development, Geological Report Series No. 4.

9. Rosenau, J. C.,, Lang, S. M., Hilton, G. S., Ronnie, J. G., 1969. Geology and
Groundwater Resources of Salem County, New Jersey, U.S.G.S., Special Report
No. 33, 142.

10. Warren George, Inc., 1970. Test Borings for Salem to New Freedom South
Transmission Line. Test Boring Logs for PSE&G.

Other

1. PSE&G database of underground storage tanks and related files of registrations

and/or removal.
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Figure 2-1: Map Showing the Salem and Hope Creek Generating Station
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Figure 2-2: Major Operational Features Associated with the
Salem Generating Station
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Figure 2-3: Pressurized Water Reactor
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Figure 2-4: Salem Generating Station Operations
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Table 2-1: Representative Hazardous Wastes for Salem and Hope Creek Generating Stations

Contaminated solids :and debris (téxic) containing benzené‘“(“l:_)—01‘8) ) 413 Ibs.
Contaminated solids and debris (toxic) containing chromium (D007) 1,614 Ibs.
Contaminated water (toxic), containing chromium (D007) 5,672 Ibs.
Oil and other liquid hydrocarbon waste (toxic), containing 1,1, 1-trichloroethane (F001) 434 Ibs.
Oil and other liquid hydrocarbon waste (toxic), containing oil, benzene, and tetrachloroethylene (D018, D029, D032, D040, F001) 20,627 Ibs.
Paint-related waste (ignitable) containing petroleum hydrocarbons (D001) 739 Ibs.
Paint-related waste (ignitable) debris, containing petroleum hydrocarbons (D001) 11,169 Ibs.
Paint-related waste (ignitable) labpack, containing petroleum hydrocarbons (D001) 1,485 Ibs.
Paint-related waste (ignitable, toxic), containing mineral spirits and methyl ethyl ketone (D001, D035) 9,025 Ibs.
Photography development (reactive) waste, containing reactive sulfides (D003) 3,869 Ibs.
Process chemicals (corrosive) in labpacks containing acid and amine solutions (D002) 208 Ibs.
Process chemicals (corrosive) in labpacks containing hydroxides or various acids and bases (D002) 304 Ibs.
Process chemicals (corrosive, ignitable) containing methanol and potassium hydroxide (D001, D002, FO03) 125 Ibs.
Process chemicals (corrosive, ignitable) in labpacks containing amine solutions or petroleum acids and acid (D001, D002) 134 Ibs.
Process chemicals (corrosive, ignitable, toxic) containing acetic acid and formic acid (D001, D002, U123) 125 Ibs.
Process chemicals (corrosive, ignitable, toxic) containing sulfuric acid, nitric acid, and silver (D001, D002, D011) 175 Ibs.
Process chemicals (corrosive, ignitable, toxic) in labpacks containing sodium dichromate and sulfuric acid (D001, D002, D007) 40 tbs.
Process chemicals (corrosive, toxic) containing mercuric nitrate and sodium hydroxide (D002, D009) 8 Ibs.
Process chemicals (corrosive, toxic) containing organic acids, inorganic acids, and chromium (D002, D007) 58 Ibs.
Process chemicals (ignitable) containing ammonium persulfate (D001) 2 1bs.
Process chemicals (ignitable) containing benzyl peroxide (D001) 18 Ibs.
Process chemicals (ignitable) containing iron and copper (D001) 25 Ibs.
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Table 2-1: Representative Hazardous Wastes for Salem and Hope Creek Generating Stations (continued)

Process chemicals (ignitable) cohtaimng permanganates (D001) 1 Ibs.
Process chemicals (ignitable) containing peroxides (D001) 15 ibs.
Process chemicals (ignitable) containing petroleum distillates (D001) 1,237 Ibs.
Process chemicals (ignitable) containing sodium nitrite (D001) 20 Ibs.
Process chemicals (ignitable, toxic) containing acetone and benzene (D001, D018, FO03) 70 Ibs.
Process chemicals (ignitable, toxic) containing mercuric nitrate (D001, D0O09) 7 lbs.
Process chemicals (ignitable, toxic) containing sodium hypochlorite and silver (D001) 8 Ibs.
Process chemicals (toxic) containing arsenic (D004) 125 lbs.
Process chemicals (toxic) containing barium, chromium, and silver (D005, D007, D011) : 41 Ibs.
Process chemicals (toxic) containing mercuric acetate (D009) 5 lbs.
Process chemicals (toxic) containing mercury (D009) ' 16 Ibs.
Process chemicals (toxic) in labpacks containing silver (D011) 5lbs.
Solvent waste (ignitable) from cleaning and degreasing,v containing mineral spirits (D001) 2,758 Ibs.
Solvent waste (ignitable) from laboratory samples; containing isopropanol (D001) 826 Ibs.
Solvent waste (toxic) from cleaning and degreasing in labpacks containing 1,1,1-trichloroethane (F002) 8 Ibs.

Note: Hazardous wastes reported in this table are the total types and quantities of hazardous waste generated on Artificial Island. Data were
obtained from the annual hazardous waste report submitted in February 1998 to the NJDEP for calendar year 1997.
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Table 2-2: Current Hazardous Substances and Related Pollution Prevention Systems

Hydrocarbon Sources

Main fuel oil storage tank Steel tank Distillate oil 840,000 gallons Gravel dike with

and truck unloading area impermeable membrane
liner

70 pieces of (active) Steel housing Mineral oil 172,647 gallons total Housekeeping; concrete

outside mineral oil-filled pad and curbed with

electrical equipment crushed rock bottom;
diversion to oil/water
separator

4 storage tanks Steel tank Distillate oil 120,000 gallons total Concrete room encloses
each tank

13 lube oil storage tanks Steel tank Petroleum lube oil 101,800 gallons total Housekeeping; concrete

and associated truck floor; diversion to oil/water

unloading areas separator '

2 oil/water separators Steel tank Oil/water mix 80,000 gallons total Concrete containment

3 tanks Concrete tank Oil/water mixtures 30,000 gallons Housekeeping

2 pieces of (inactive) spare | Steel housing Mineral oil 22,500 gallons total Housekeeping; concrete

mineral oil-filled pad

transformers

Sludge storage tank and Steel tank Oily sludge 5,000 gallons Concrete containment

transfer area

2 storage tanks and Steel tank Waste oil 4,000 gallons total Integral steel inside

associated transfer area i concrete

6 smaller day tanks Steel tank Distillate oil 3,300 gallons total Concrete curb/floor
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Table 2-2: Current Hazardous Substances and Related Pollution Prevention Systems (continued)

5 smaller storage tanks
located in the boiler
building and the pump
house

Steel tank

Distillate oil

1,600 gallons total

Concrete curbing; pad
diversion to oil/water
skimmer

Chemical Sources

Clarifier No. 1 and 2

Coated carbon steel tank

Process wastewater

880,000 gallons

Housekeeping; concrete
floor

Waste equalization basin

Fiberglass-lined concrete
tank

Process wastewater

240,000 gallons

Housekeeping; concrete
floor

4 waste tanks (low and
high conductivity)

Coated concrete tank

Process wastewater

195,000 galions total

Housekeeping; concrete
floor; diversion to chemical
waste tank

2 storage tanks (Unit
Nos. 1 and 2) and truck
unloading areas

Durakane fiberglass-lined
steel tank

Sodium hypochlorite
(15%) solution

176,000 gallons

Earth dike (sand, gravel,
and clay); asphalt sprayed;
concrete/asphait floor

5 caustic storage tanks
and associated truck
unloading areas

Durakane fiberglass-lined
steel tank, epoxy enamel-
coated steel tank

Sodium hydroxide (50%)
solution

17,500 gallons

Caustic-resistant concrete
dikeffloor; diversion to
chemical waste tank

4 storage tanks and truck
unloading areas

Lined or resin-coated steel
tank

Sulfuric acid (98%)

12,500 gallons total

Acid-resistant dike/
flooring; diversion to
chemical waste tank

4 smalier tanks

Fiberglass tank, coated
concrete tank, lined steel
tank

Process wastewater

12,250 gallons total

Housekeeping; concrete
flooring diverted to larger
process waste tanks

2 spray additive tanks and
truck unloading areas

Steel tank

Sodium hydroxide

8,000 gallons total

Housekeeping; concrete
building and floor
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Table 2-2: Current Hazardous Substances and Related Pollution Prevention Systems (continued)

1 ethylene glycol storage

Steel tank

Ethylene glycol

5,200 gallons

Steel

Unit No. 1 turbine

solution

tank (antifreeze)

3 storage tanks at Unit Steel tank Ammonia hydroxide 4,000 gallons total Concrete curbing;

No. 1 turbine, and truck (<28%) solution diversion to chemical
unloading areas waste tank

2 component coolant Steel tank Potassium chromate 4,000 gallons total Housekeeping; concrete
system surge/mix tanks floor

(Unit Nos. 1 and 2)

4 storage tanks for the Steel tank Hydrazine (5-35%) 850 gallons total Housekeeping; concrete

floor; diversion to chemical
waste tank
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Table 2-3: Historic Operations and Related Pollution Prevention Systems

Hydrocarbon Sources
USTs One removed fiberglass distillate oil | 2,000 galtons Unknown— None N/A
storage tank, located at the TSC 1989
ASTs Salem Main Fuel Tank: Distillate Oil | 840,000 gallons 1970— Concrete dike on | Impermeable liner on gravel
Present Delaware River | dike added in 1990.
side of :
containment,
gravel dike;
periodic integrity
testing
Transfer All fuel oil piping from distillate oil N/A 1971- None None
Pipelines tank to day tanks, generators, and Present
combustion turbine unit is
underground, single-walled and has
no leak detection.
Combustion Unit No. 3 combustion turbine has | 55 gallons 1971- Two underground | Tanks replaced in 1991 with
Turbine Units | underground purge oil collection Present 55-galion steel sump directed to high-volume
tank that collects unburned oil when tanks oil/'water separator.
engines are shut down.
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Table 2-3: Historic Operations and Related Poliution Prevention Systems (continued)

Oil-Containing
Electric T&D
Equipment

L L S

ne 500kv switchyard at each
generating station; mineral oil-filled
containers that require regular
mineral oil changeouts via mobile
filtering equipment.

7.5-8 acres

1976—
Present

Traprock;
inspection/
housekeeping;
generally
concrete
containment,
drain to treatment
system

None
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V Table 2-4: Pollution Prevention Plans

Plan

discharges to ground and surface waters.

as
Discharge Prevention, Containment, Management of petroleum and other hazardous substances. 1978 July 1999
and Countermeasures Plan The plans include provisions for spill prevention, spill response,
Discharge Cleanup and Removal inspection of storage and containment areas, training of
Plan (DPCC/SPCC/DCR) personnel, etc.
Spill Prevention Control and Approximately
Countermeasures Plan 1978
Best Management Practices (BMP) Management of hazardous substances to prevent unauthorized | 1985 1999

Stormwater Pollution Prevention Plan

Management of stormwater runoff to prevent contamination.

September 1998

Facility Response Plan

Management of major sources of oil storage and transfer on
navigable waters.

February 1993

February 1998

Underground Storage Tank Release
Response Plan

Management of response to releases from underground storage
tanks.

No underground
storage tanks on
site

and Maintenance Manual

facility under routine and emergency conditions.

RCRA Contingency Plan Management of releases of hazardous waste. This information February 1998
is shared with Local Emergency Planning Committees.

Non-Radioactive Waste Operations Procedures for operations and maintenance of the treatment 1985 July 1996

and Maintenance Manual facility under routine and emergency conditions.

Low-Volume Oily Waste Operations Procedures for operations and maintenance of the treatment 1985 July 1996

and Maintenance Manual facility under routine and emergency conditions.

Cooling Tower Manual Operations Procedures for operations and maintenance of the treatment 1985 July 1996

and Maintenance Manual facility under routine and emergency conditions.

Sewage Treatment Plant Operations | Procedures for operations and maintenance of the treatment 1985 March 1999

Emergency Response Guide
ND.FP-EQ.ZZ-0002(Z)

Substance-specific procedures for responding to releases and
spills of hazardous substances.

November 1992
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Table 2-4: Pollution Prevention Plans (continued)

Regulatory Reporting Guide
ECG Att. 16

Reference guidelines for reporting and documenting
environmental incidents.

January 1997

Operations Manual for Fuel Transfer
Operations By Barge

Management of fuel transfer operations from barges.

N/A
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Table 2-5: Summary of Discharge Investigations and Remediation Cases

Unit No. 3 Gas
Turbine

91-01-23-1549-05

Discharge
discovered during
removal of two 55-
gallon oil collection
USTs.

Investigation
concluded that soil
contamination was
result of historic
discharges from Gas
Turbine Unit.

MOA executed 4/93.

Soil remediation and RAR completed.
NJDEP issued No Further Action letter 11/5/94.

Auxiliary Building

95-11-15-1210-31

Historic leaks of

No. 2 fuel oil line to
the Auxiliary Building
between 1978 and
1980.

Determination that none of the impacted area had a concentration of
TPH exceeding the 10,000 ppm cleanup levei.

Groundwater was tested in the area of the leak and no VOCs or

SVOCs were detected.

Based on TPH concentrations and the absence of impacted water, no

soil was removed from the area.

Results were submitted to the NJDEP in December 1996 and the
NJDEP determined that N.J.A.C. requirements were satisfied.
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Table 3-1: Liability Screening—Salem Generating Station

Investigation Yes v Investigation is retained as an issue at all sites where any candidate
liability issue is retained. .

Ash Ponds No X Issue does not exist at Salem.

Coal Pile No X Issue does not exist at Salem.

Hydrocarbon Sources Yes v" One or more elements were retained.

USTs Yes v" One UST was removed from Salem in 1989. There are insufficient data to
warrant exclusion as an element.

ASTs—distillate oil Yes v Salem has one distillate oil AST. There are no site-specific data to warrant
exclusion as an element.

ASTs—heavy oil No X Element does not exist at Salem.

Transmission pipelines No X Element does not exist at Salem.

Transfer pipelines Yes v Underground transfer pipelines exist at Salem. There are no site-specific

data to warrant exclusion as an element.

Combustion turbine units No X One combustion turbine unit exists at Salem. Two former underground
purge oil collection tanks were removed in 1990. Soil remediation related to
purge oil tanks occurred in the area of the former tanks. in November 1994,
the NJDEP issued an NFA letter for soil and groundwater at the combustion
turbine unit. The existing purge oil collection tanks are contained inside a
concrete vault. Therefore, the element is not retained.

Oil-containing electric T&D equipment Yes v Element exists at Salem. There are no site-specific data to warrant
exclusion as an element.

Miscellaneous spills Yes v Spill records date back to 1986. There are no records of spills prior to 1986
to warrant exclusion as an element.
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Table 3-1: Liability Screening—Salem Generating Station (continued)

Chemical Sources

One or more elements were retained.

Boiler operations and maintenance No The auxiliary boiler building foundation is poured concrete that provides

processes containment for operations and maintenance processes.

Bulk storage and handling areas Yes Element exists at Salem. There are no site-specific data to warrant
exclusion as an element.

Waste disposal Yes There are no site-specific data to warrant exclusion as an element.

Miscellaneous spills Yes Spill records date back to 1986. There are no records of spills prior to 1986
to warrant exclusion as an element.

PCB Sources Yes One or more elements were retained.

Oil-containing electric T&D equipment Yes Salem has oil-filled equipment that was in service when PCBs were in use.
There are insufficient site-specific data to warrant exclusion as an element.

Gas condensate blowdown No Element does not exist at Salem.

On-Site Fill No No elements were retained.

Historic fill No The property was made by deposition of hydraulic fill from USACOE
dredging at depth of the Delaware River channel. The majority of the filling
occurred prior to 1940. Therefore, it is not retained as an element.

Ash fill No Element does not exist at Salem.

Dredge spoils No Element does not exist at Salem.

On-Site Surface Water, Drainages, Yes Element exists at Salem and there are potential upgradient sources

and Wetlands associated with Station operations.

Monitoring Yes Monitoring is retained as an issue at all sites where any candidate

liability issue is retained.
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Table 3-2: Liability Characterization—Salem Generating Station

Investigation N/A | N/A N/A M N/A N/A N/A
(16
liability
units)
Ash Ponds N/A | N/A N/A N/A N/A N/A N/A
Coal Pile N/A | N/A N/A N/A N/A N/A N/A
Hydrocarbon Sources
USTs 1| Potential + UST removed in 1989in |M Default scale 200 600
pathway to accordance with of 200 cy/tank.
groundwater applicable regulations. Assume depth
and Delaware Total: 1 of 9 feet and
River and ) surface area
wetlands of 600 sf/ tank.
ASTs— 1 | Potential + The AST has had an M Default scale 400 3,600
distillate oil pathway to earthen dike or other of 400 cy/unit.
groundwater containment throughout Assume depth
and Delaware its history, has been of 3 feet and
River and upgraded to meet API surface area
wetlands requirements, and an of 3,600 sf/
impermeable liner has unit.
been installed.
Total: 1
ASTs—heavy N/A | N/A N/A N/A N/A N/A N/A
ail
Transmission N/A | N/A N/A N/A N/A N/A N/A
Pipelines
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Table 3-2: Liability Characterization—Salem Generating Station (continued)

Transfer 1| Potential None M Default scale 400 3,600
Pipelines pathway to of 400 cy/unit.
groundwater Assume depth
and Delaware of 3 feet and
River surface area
of 3,600 sf/
unit.
Combustion N/A | N/A N/A N/A N/A N/A N/A
Turbine Units
Oil-Containing 1| Potential + Presence of traprock or M Default scale 200 1,800
Electric T&D pathway to containment limits impact of 200 cy/ unit.
Equipment groundwater to soil. Assume depth
and Delaware Total: 1 of 3 feet and
River ) surface area
of 1,800
sffunit.
Miscellaneous 1| Potential None M Default scale 200 1,800
Spills pathway to of 200 cy/
groundwater station.
and Delaware Assume depth
River of 3 feet and
surface area
of 1,800 sf/
station.
Total 5 M 1,400 11,400
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Table 3-2: Liability Characterization—Salem Generating Station (continued)

Chemical Sources
Boiler N/A | N/A N/A N/A N/A N/A N/A
Operations
and
Maintenance
Processes
Bulk Storage 1 [ Potential + Areas have been M Default scale 100 900
and Handling pathway to contained since circa of 100 cy/
Areas groundwater 1990. station.
and Delaware Total: 1 Assume depth
River ) of 3 feet and
surface area
of 900 sf/
station.
Waste 1| Potential None M Default scale 100 900
Disposal pathway to of 100 cy/
groundwater station.
and Delaware Assume depth
River of 3 feet and
surface area
of 900 sf/
station.
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Table 3-2: Liability Characterization—Salem Generating Station (continued)

Miscellaneous 1 | Potential None M Default scale 100 900
Spills pathway to of 100 cy/
groundwater station.
and Delaware Assume depth
River of 3 feet and
surface area
of 900 sf/
station.
Total 3 M 300 2,700
PCB Sources
Oil-Containing 7 | Potential » Presence of traprockor |M Default scale 420 3,780
Electric T&D pathway to containment limits impact of 60 cy/
Equipment groundwater to soil. station.
and Delaware Total: 1 Assume depth
River and to ) of 3 feet and
Station surface area
personnel of 540 sf/
station.
Gas N/A | N/A N/A N/A N/A N/A N/A
Condensate
Blowdown
Total 7 M 420 3,780
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Table 3-2: Liability Characterization—Salem Generating Station (continued)

On-Site Fill

Historic Fill N/A | N/A N/A N/A N/A N/A N/A
Ash Fill N/A | N/A N/A N/A N/A N/A N/A
Dredge Spoiis N/A | N/A N/A N/A N/A N/A N/A
Total N/A N/A N/A N/A
On-Site 1 | Potential * No visual indication of L 100% of on- 32 4,375
Surface Water, pathway to stress or impact. site water,
Drainages, and wetland . Receives tidal flushin drainage, and
Wetlands ecological 9 wetlands area
communities Total: 2 downgradient
from potential
sources.
Assume depth
of 2 feet and
10% of total
volume for
remediation.
Monitoring N/A [ N/A N/A M 12 wells (4 N/A N/A
Average | liability issues)
remedy
intensity
is
medium.
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Table 3-3: Liability Decision Tree—Salem Generating Station

2
Hydrocarbon Sources

Institutional
Controls*
Deed Notice,
Use Restrictions

40%

3
Chemical Sources

Active Treatment
Soil Removal/Off-
Site Disposal or
On-Site Treatment

30%

Institutional
Controls
Deed Notice,
Use Restrictions

10%

4
PCB Sources

1

Active Treatment
Soil Removal and
NAPL Recovery

20%

Active Treatment
Soil Removal/Off-
Site Disposal or
On-Site Treatment

20%

Institutional
Controls
Deed Notice,
Use Restrictions

—

1
Investigation
(PA/SI/RI/RAWP)
M
20%
M
30% Low Effort 40%
($250K)
40%|  Medium Effort 30%
($500K)
30% High Effort 10%
($1.5M)

Active Treatment
Soil Removal, NAPL
Recovery, and
Groundwater
Extraction/
Treatment (Carbon)

10%

Active Treatment
Groundwater
Extraction and
Treatment

60%

Engineering
Controls
Fencing/Capping

]

Active Treatment
Soil Removal and
Groundwater
Extraction/
Treatment

5%

Active Treatment
Soil Removal/Off-
Site Disposal

l

5%

Engineering
Controls & Active
Treatment
Capping and
Groundwater
Extraction/
Treatment

—_—

Active Treatment
Excavation/Off-
Site Disposal and
Groundwater
Extraction/
Treatment

|

*Institutional controls are also assumed as a component of all engineering controls and active treatment remedies.
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Table 3-3: Liability Decision Tree—Salem Generating Station (continued)

5
On-Site Surface Water,
Drainages, and Wetlands

L
Institutional
40% Controls
Deed Notice,
Use Restrictions

Engineering

30% Controls

Access Controls/
Runoff Controls

—+>@® I
Active Treatment
30%| Limited Sediment

6
Monitoring
M
0,
30% 5 Years
0,
40% 10 Years
30%
20 Years

Removal/Off-Site
Disposal or On-
Site Soil
Treatment

Active Treatment
0% Assessment,

Dredging, and Off- |—
Site Sediment
Disposal

*Institutional controls are also assumed as a component of all engineering controls and active treatment remedies.
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Table 3-4: Liability Valuation—Salem Generating Station

Item 1 - Investigation

ftem 4 - Hydrocarbon Sources

Cost

Scenario Prob. Expected Scenario Cost Prob. Expacted
Valua Value
Us.s M US.$ Us.$ M us.s
Low Effort $ 238318 0.30 71,495 | institutional Controls 3 11‘316'1 0201% 2,278
Soil Removat/Off-Site
Dlsposal or On-Site
Medium Effort $ 476,636 0.40 $ 190,654 [ Treatment $ 214,070 04018 85628
Soll Removal and NAPL
High Effort 3 1,429,907 0.30 $ 428,972 |Recovery 3 270.324 030]% 81,108
Soil Removal, NAPL
Recovery, and
Groundwater Extraction
/Treatment (Carbon’ $ 1,556,661 010183 155.666
1.00 $ 691,121 100 [$ 324682
ftem 5 - Chemical Sources ftem 6 - PCB Sources
Scenario Cost Prob, Expected Scenario Cost Prob, Expocted
Value Vatus
us.§ M us.s us.s M us.$
institutional Controls $ 11,398 0408 4,558 | Institutional Controls $ 11,396 010]% 1,140
Soil Removal/Off-Site
[Disposal or On-Site
Treatment $ 173,164 0301% 51,848 { Fancing/Cappi $ 41,025 22018 8205
Groundwater Extraction Soil Removal/Off-Site
and Treatment $ 1,276,755 020]% 255,351 [Disposal 115,278 06018 69,167
Soil Removal and Capping and
Groundwater Groundwater
Extraction/Treatment $ 1,450 085 01018% 145,008 jExtraction/Treaimesnt 3 1,317,781 0.05 65,883
Excavation/Off-Site
Disposal and
Groundwater
Extraction/Treatment $ 1,392,198 005 89,610
100 $ 456,867 100 |[$ 214,010

Item 8 - On-Site Surface Water., Drainages, and Wetlands

Item 8 - Monitering

Scenario Cost Prob, Expocted Scenario Cost
us.s Us.$
institutional Controls $ 7517 | Monitoring -Syears  |$ 97,580
Accass Controls/ Runoff
Controls $ 127,006 Monitoting - 10 years | $ 147,096
Limited Sedimant
Removal/Off-Site Disposal
’or On-Site Soll Treatment | § 67,086 Monitoring - 20 yoars | $ 216,759
Assessment, Dredging, ancd
Off-Site Sediment Dis; ]33 341,780
1.0 | 61.235 100 |$  153140] $ 1,901,055
Discount Rate 7%
Inflation Rate 2%

Start Year of Remediation

Salem.09/23/99
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Appendix C

Well Details (Boring Logs, Well
Completion Details, Well Completion
Details, Well Completion Records,
and Survey Form Bs)



ARCADIS
Sample/Core Log

Boring/Well Well M

Site
Location

Artificial Island, Hancock's Bridge, New Jersey

Project/No.

PSEG Nuclear, LLC Salem Generrating Station/NP000571.0002 Page 1 of 1

Drilling

Total Depth Drilled 200 Feet

Length and Diameter
of Coring Device

5.25 inches by 5.0 feet hollow-stem augers

Hole Diameter

5.25

inches

Started 5/3/2003

Drilling
Completed  5/3/2003

Type of Sample/
Coring Device NA
Sampling Interval  NA feet

Land-Surface Elev. 99.26 feet Surveyed DEstimated Datum Plant Datum
Drilling Fiuid Used None Drifling Method Hollow Stem Auger
Drilling
Contractor CT&E Environmental Services, Inc. Driller Nick Helper Larry
Prepared Hammer Hammer
By Jon Rutiedge Weight NA Drop NA inches
Sample/Core Depth
(feet below land surface)  Core Blow PID
Recovery Counts Reading

From To (feet) {ppm) Sample/Core Description

0.0 10.0 -- -~ -- Borehole advanced to 10.0 feet below ground surface using vacuum excavation.

11.5 20.0 -- -~ -- SAND, medium, brown, some silt, wet, slight hydrocarbon odor,

Description from cuttings.
20.0 End of boring. Boring completed as Monitoring Well M.

Soil Boring Logs - Wells M and R through W.xis
3/18/2004




£2 ARCADIS

Sample/Core Log

Boring/Well Well R Project/No.  PSEG Nuclear, LLC Salem Generrating Station / NP000571.0002 Page 1 of 1
Site Drifling Drilling
Location  Artificial Island, Hancock's Bridge, New Jersey Started 6/3/2003 Completed 6/3/2003

Type of Sampte/
Total Depth Drilled 19.0 Feet Hole Diameter 3.25 inches Coring Device NA
Length and Diameter
of Coring Device 3.25 inches by 4.0 feet Sampling interval NA feet
Land-Surface Elev. 99.82 feet Surveyed DEstimated Datum Plant Datum
Drilling Fluid Used None Drilling Method Direct Push
Drilling
Contractor CT&E Environmental Services, Inc. Driller Jeff Helper Steve
Prepared Hammer Hammer
By Jon Rutledge Weight NA Drop NA inches

Sample/Core Depth

{feet below land suface)  Core Blow PID
Recovery Counts Reading
From To (feet) {ppm) SamplefCore Description
0.0 3.0 -~ -~ -- Description from cuttings: SAND, reddish to yellowish orange, some silt, clay and
gravel.
3.0 12.0 -- -- — Description from cuttings: CLAY, yellowish orange, some sand (fine to medium).
Borehole advanced to 12.0 feet below ground surface using vacuum excavation.
12.0 19.0 -~ -- - Boring advanced from 12.0 feet to 19.0 feet using direct push process.
A sample/core desription was unable to be observed between 12.0 and
19.0' due to the nature of the direct push process.
19.0 End of boring. Boring completed as Monitoring Well R.

Soil Boring Logs - Wells M and R through W.xIs

3/18/2004




ARCADIS

Sample/Core Log
Boring/Well Well S
Site

Location

Artificial {siand, Hancock's Bridge, New Jersey

Project/No.

PSEG Nuclear, LLC Salem Generrating Station/NP000571.0002 Page 1 of 1

Drilling

Total Depth Drilled

Length and Diameter
of Coring Device

36.0

Feet

2 feet by 2 inches

Hole Diameter 2 inches

Started 5/29/2003

Drilling
Completed 5/29/2003

Type of Sample/

Caring Device Split-Spoon

Sampling Interval 5 feet

Land-Surface Elev. 99.61 feet Surveyed DEstimated Datum Plant Datum
Drilling Fluid Used None Drilling Method Hollow Stem Auger
Drilling
Contractor CT&E Environmental Services, Inc. Driller Marc Helper Steve
Prepared Hammer Hammer
By Jon Rutledge Weight 140 pounds Drop 36 inches
Sample/Core Depth
(feet below fand surface)  Core Blow PID
Recovery  Counts Reading
From To (feet) {ppm) Sample/Core Description
0.0 - 9.5' Vacuum excavation to identify subsurface utilities
9.5 11.5 2.0 7-9-11-15 0.0 9.5 - 14.0' orange, silty medium SAND with gravel
14.0 16.0 1.9 12-15-16-17 0.0 14.0 - 19.0' tan, clayey medium SAND with gravel
19.0 21.0 2.0 8-9-13-15 0.0 19.0 - 20.7' light brown, medium SAND with gravel
20.7 - 24.0' gray, medium SAND with gravel
24.0 26.0 2.0 140 Ibs/0.9'-2-3 0.0 24.0-25.7' gray, CLAY with trace fine sand and mica
25.7 - 26.0' gray, fine sandy CLAY with trace mica
29.0 31.0 2.0 140 Ibs/0.5'-2-1-2 1.0 26.0 - 34.4' gray, CLAY with trace fine sand and mica
34.0 36.0 2.0 2-2-8-14 0.0 34.4 - 36.0' gray, medium SAND with gravel and trace mica

36.0' End of Boring

Soil Boring Logs - Wells M and R through W.xls

3/18/2004




ARCADIS

Sample/Core Log
Boring/Well Well T Project/No.  PSEG Nuclear, LLC Salem Generrating Station/NP000571.0002 Page 1 of 1
Site Drilling Drilling
Location Artificial Island, Hancock's Bridge, New Jersey Started 6/5/2003 Completed 6/5/2003
Type of Sample/
Total Depth Drilled 36,5 Feet Hole Diameter 2 inches Coring Device Split-Spoon

Length and Diameter

of Coring Device 2 feet by 2 inches

Sampling Interval 5 feet

Land-Surface Elev. 100.97 feet Surveyed [___lEstimated Datum Plant Datum
Drilling Fluid Used None Drilling Method Hollow Stem Auger
Drilling
Contractor CT&E Environmental Services, Inc. Driller Marc Helper Steve
Prepared Hammer Hammer
By Jon Rutledge Weight 140 pounds Drop 36 inches
Sample/Core Depth
(feet below land surface)  Core Blow PID
Recovery Counts Reading
From To (feet) {ppm) Sample/Core Description
0.0 - 9.5' Vacuum excavation to identify subsurface utilities

9.5 11.5 2.0 2-2-2-2 0.0 9.5 - 14.9' gray, CLAY with trace fine sand and mica

14.5 16.5 2.0 5-4-3-3 0.0 14.9 - 15.4' gray, medium SAND with trace clay and mica

19.5 21.5 2.0 1-2-2-3 0.0 15.4 - 26.0' gray, CLAY with trace fine sand and mica

24.5 26.5 2.0 1-2-2-4 0.0 26.0 - 26.5' gray, fine sandy CLAY with trace mica

29.5 31.5 2.0 3-3-21-50 0.0

31.5 33.5 2.0 25-30-20-15 0.0 26.5 - 33.2' gray, medium SAND with gravel and frace mica

33.5 35.5 0.0 140 Ibs/2.0' NA 33.2 - 33.5' gray, CLAY with trace mica

35.5' End of Boring

Soil Boring Logs - Wells M and R through W.xls

3/18/2004




4 ARCADIS
Sample/Core Log
Boring/Well Well U Project/No.  PSEG Nuclear, LLC Salem Generrating Station/NP000571.0002 Page 1 of 1
Site Drilling Drilling
Location Artificial Island, Hancock's Bridge, New Jersey Started 5/28/2003 Completed 5/28/2003
Type of Sample/
Total Depth Drilied 36.0 Feet Hole Diameter 2 inches Coring Device Split-Spoon

Length and Diameter

of Coring Device 2 feet by 2 inches

Sampling Interval 5 feet

Land-Surface Elev. 99.54 feet Surveyed DEstimated Datum Plant Datum
Drilling Fluid Used None Drilling Method Hollow Stem Auger
Drilling
Contractor CT&E Environmental Services, Inc. Driller Marc Helper Steve
Prepared Hammer Hammer
By Jon Rutledge Weight 140 pounds Drop 36 inches
Sample/Core Depth
(feet below land surface) Core Blow PID
Recovery Counts Reading
From To {feet) (ppm) Sample/Core Description
0.0-9.0" Vacuum excavation to identify subsurface utilities
9.0 11.0 2.0 7-3-4-4 78.1 9.0 - 9.7 black, fine sandy SILT with trace mica; hydrocarbon odor
9.7 - 14.0' gray, silty fine SAND with trace mica; hydrocarbon odor
14.0 16.0 2.0 5-4-3-3 38.5 14.0 - 20.0' gray, fine SAND with trace siit and mica; hydrocarbon odor
19.0 21.0 2.0 1-2-1-2 7.6 20.0 - 29.0' gray, fine sandy CLAY with trace mica
24.0 26.0 2.0 2-2-1-2 7.2
29.0 31.0 2.0 16-20-28-30 20.2 29.0 - 32.0' gray, medium SAND with gravel
34.0 36.0 1.7 11-7-6-8 8.6 32.0 - 36.0' gray, CLAY with trace fine sand and mica

36.0' End of Boring

Soil Boring Logs - Wells M and R through W.xis
3/18/2004




ARCADIS

Sample/Core Log
Boring/Well Well V ProjectNo.  PSEG Nuclear, LLC Salem Generrating Station/NP000571.0002 Page 1 of 2
Site Drilling Drilling
Location Anrtificial Istand, Hancock's Bridge, New Jersey Started 6/6/2003 Completed 6/12/2003
Type of Sample/
Total Depth Drilled 80.0 Feet Hole Diameter inches Coring Device Split-Spoon
Length and Diameter
of Coring Device 2 feet by 2 inches Sampling Interval Continous
Land-Surface Elev. 99.16 feet Surveyed DEstimated Datum Plant Datum
Drilling Fiuid Used None Drilling Method Mud Rotary
Drilling
Contractor CT&E Environmental Services, Inc. Driller Marc Helper Steve
Prepared Hammer Hammer
By Jon Rutledge Weight 140 pounds Drop 36 inches

Sample/Core Depth

(feet below land surface)  Core Blow PID
Recovery Counts Reading
From To (feet) (ppm) Sample/Core Description
0.0 - 10.0' Vacuum excavation to identify subsurface utilities
10.0 12.0 2.0 1-1-3-2 0.0 10.0 - 12.0' gray, fine sandy CLAY with trace mica
12.0 14.0 2.0 3-1-1-2 0.0 12.0 - 14.0' gray, fine sandy CLAY with trace mica
14.0 16.0 2.0 3-3-11.0' 0.0 14.0 - 16.0' gray, CLAY with trace medium sand and mica
16.0 18.0 2.0 3-1-1-3 0.0 16.0 - 18.0' gray, CLAY with trace fine sand and mica
18.0 20.0 2.0 140 Ibs./1.0'-2-1 0.0 18.0 - 20.0' gray, CLAY with trace fine sand and mica
20.0 22.0 2.0 1-2-2-2 0.0 20.0 - 22.0' gray, CLAY with trace fine sand and mica
22.0 24.0 2.0 140 Ibs./1.0"-3-3 0.0 .J22.0-24.0' gray, CLAY with trace fine sand and mica
24.0 26.0 2.0 3-2-3-2 0.0 24.0 - 26.0' gray, CLAY with trace fine sand and mica
26.0 28.0 2.0 140 Ibs./1.0™-3-3 0.0 26.0 - 28.0' gray, fine sandy CLAY with trace mica
28.0 30.0 2.0 3-2-2-3 0.0 28.0 - 30.0' gray, fine sandy CLAY with trace mica
30.0 320 2.0 8-9-11-15 0.0 30.0 - 31.3' gray, fine sandy CLAY with organic material
31.3-32.0' gray, medium SAND
32.0 34.0 20 15-20-25-23 0.0 32.0- 33.5' gray, silty medium SAND
33.5-33.6' purple, fine SAND with gravel
33.6 - 34.0' brown, medium to coarse SAND with gravel
34.0 36.0 1.0 20-18-15-9 0.0 34.0 - 36.0' gray, medium to coarse SAND with gravel
36.0 38.0 2.0 6-6-8-15 0.0 36.0 - 36.8' gray, medium to coarse SAND with gravel
36.8 - 38.0" gray, CLAY
38.0 40.0 0.5 7-8-8-10 0.0 38.0-40.0' gray, GRAVEL with trace clay

Soil Boring Logs - Wells M and R through W.xls

3/18/2004




ARCADIS GERAGHTY & MILLER
Sample/Core Log (Cont.d)

Boring/Well Well V Page _ 2 of 2
Prepared by Jon Rutledge
Sample/Core Depth
(feet below land surface)  Core PID
Recovery Reading
From To (feet) (ppm) Sample/Core Description
40.0 42.0 2.0 7-7-8-12 0.0 40.0 - 42.0' gray, CLAY with trace silt and gravel
42.0 44.0 2.0 5-7-9-12 0.0 42.0 - 44.0" gray, CLAY with trace silt
44.0 46.0 2.0 7-9-12-12 0.0 44.0 - 44.6' gray, GRAVEL (cave-in)
44.6 - 46.0' gray, CLAY with trace silt
46.0 48.0 2.0 9-9-10-13 0.0 46.0 - 46.2' gray, GRAVEL (cave-in)
46.2 - 48.0' gray, CLAY with trace silt
48.0 50.0 2.0 6-8-9-10 0.0 48.0 - 50.0' gray, CLAY with trace siit
50.0 52.0 2.0 5-5-6-10 0.0 50.0 - 52.0' gray, CLAY with trace silt
52.0 54.0 2.0 10-11-12-13 0.0 52.0 - 53.6' gray, CLAY
53.6 - 64.0' dark purple, silty sandy CLAY with trace mica
~ 54.0 56.0 2.0 10-13-17-17 0.0 54.0 - 56.0' red, clayey fine SAND with trace mica
56.0 58.0 2.0 8-11-25-22 0.0 56.0 - 57.5' reddish gray, clayey fine SAND with trace mica
57.5 - 68.0' reddish gray, fine SAND with trace mica
58.0 60.0 2.0 12-12-9-9 0.0 58.0 - 60.0' gray, fine SAND with trace mica
60.0 62.0 1.7 8-11-20-21 0.0 60.0 - 62.0' gray, fine SAND with trace mica
62.0 64.0 2.0 8-10-15-25 0.0 62.0 - 64.0' gray, fine SAND with trace silt and mica
64.0 66.0 0.9 24-24-18-10 0.0 64.0 - 66.0' gray, medium to coarse SAND with gravel
66.0 68.0 1.4 4-4-6-12 0.0 66.0 - 67.2' gray, medium to coarse SAND with gravel
67.2 - 68.0' green, fine SAND with trace silt
68.0 70.0 1.5 15-15-13-23 0.0 68.0 - 70.0' grayish green, fine SAND with trace silt
70.0 72.0 2.0 16-16-20-22 0.0 70.0-72.0' green, fine SAND with trace silt and gravel
72.0 74.0 2.0 20-20-31-20 0.0 f2.0 - 74.0' greenish black, fine to medium SAND with fragments of seashells
74.0 76.0 1.5 48-50/0.3' 0.0 74.0 - 76.0' dark green, fine SAND with trace fragments of seashells
76.0 78.0 2.0 30-18-23-30 0.0 76.0 - 78.0' olive green, fine SAND with trace silt
78.0 80.0 1.0 30-70-50/0.2' 0.0 78.0 - 80.0' olive green, fine SAND with trace silt
80.0' End of Boring

S

Soil Boring Logs - Wells M and R through W.xls
3/18/2004




ARCADIS

Sample/Core Log
Boring/Well Well W Project/No.  PSEG Nuclear, LLC Salem Generrating Station/NP000571.0002 Page 1 of 1
Site . Drilling Drilling
Location Artificial 1sland, Hancock's Bridge, New Jersey Started 6/2/2003 Completed 6/3/2003
Type of Sample/
Total Depth Drilled 36.0 Feet Hote Diameter 2  inches Coring Device Split-Spoon
Length and Diameter
of Coring Device 2 feet by 2 inches Sampling Interval 5 feet
Land-Surface Elev. 99.36 feet Surveyed DEstimated Datum Plant Datum
Drilling Fluid Used None Drilling Method Hollow Stem Auger
Drilling
Contractor CT&E Environmental Services, Inc. Driller Marc Helper Steve
Prepared Hammer Hammer
By Jon Rutledge Weight 140 pounds Drop 36 inches
Sample/Core Depth
(feet below fand surface) Core Blow PID
Recovery Counts Reading
From (feet) . . {ppm) Sample/Core Description
0.0 - 9.5' Vacuum excavation to identify subsurface utilities

9.5 11.6 16 15-20-22-22 0.0 9.5 - 16.2' brown, medium to coarse SAND with gravel

14.5 16.5 0.3 1/0.9'-2-2 0.0 16.2 - 18.0' gray, medum sandy CLAY

18.0 20.0 2.0 1/1.5'-2 0.0

24.0 26.0 2.0 140 Ibs/0.5-1-1-2 0.0

29.0 31.0 1.9 140 lbs/2.0" 0.0 18.0 - 34.3' gray, CLAY with trace fine sand and mica

34.0 36.0 2.0 6-8-3-4 0.0 34.3-36.0" gray, clayey fine SAND

36.0' End of Boring

Soil Boring Logs - Wells M and R through W.xls

3/18/2004




N

ARCADIS
Sample/Core Log

Boring/Well Well Y

Site
Location

Artificial Island, Hancock's Bridge, New Jersey

Project/No.

PSEG Nuclear, LLC Salem Generating Station / NPO00571.0003 Page 1 of 1

Drilling Drilling
Started 9/27/2003 Completed 9/27/2003

Total Depth Drilled 40.0 Feet

Length and Diameter
of Coring Device

9.0-inch by 5.0-feet hollow-stem augers.

Type of Sample/
Hole Diameter 9.0 inches Coring Device Split-spoon (2-inches by 2-feet)
Sampling Interval 5.0 feet

Land-Surface Elev. 99.20 feet Surveyed DEstimated Datum NAVD 1988

Drilling Fluid Used None Drilling Method Hollow-Stem Auger
Drilling

Contractor A.C. Schultes, Inc. Driller C.Warren Helper W. Powers
Prepared Hammer Hammer

By Christopher Sharpe Weight 140 lbs Drop 30 inches

Sample/Core Depth

(feet below land surface) ~ Core Blow
Recovery  Counts Reading
From To (feet) Sample/Core Description
0.0 10.0 - -~ — Borehole advanced to 10 feet below ground surface using vacuum excavation.
14.0 16.0 2.0 1/0/1/0 - SILT, dark gray, trace sand, fining with depth, wet.
19.0 21.0 2.0 0/0/1/1 - SILT, dark gray, trace sand, stiffening with depth, wet.
24.0 26.0 1.5 1/3/4/5 - SILT, dark gray, trace sand.
29.0 31.0 2.0 1/211/2 -- First 1.0 feet: SILT, dark gray; Next 1.0 feet: SILT, with clay and some sand,
— -- -- - -- sand increasing with depth.
34.0 36.0 2.0 2/3/5/6 -- First 1.0 feet: SILT, dark gray; Next 1.0 feet: CLAY, gray, stiff.
37.0 39.0 1.5 3/1/0/1 -- First 1.0 feet: SILT, dark gray; Next 0.5 feet: CLAY, gray and tan, stiff.

40.0 — - -

End of boring. Boring completed as Monitoring Well Y.

Soil Boring Logs - Wells Y through AF.xis
3/18/2004




~ £2 ARCADIS

Sample/Core Log
Boring/Well Wwell Z Project/No. PSEG Nuclear, LLC Salem Generating Station / NP000571.0003 Page 1 of 1
Site Drilling Drilling
Location  Artificial Island, Hancock's Bridge, New Jersey Started 9/30/2003 Completed 9/30/2003
Type of Sample/
Total Depth Drilled 38 Feet Hole Diameter 9.0 inches Coring Device Split-spoon (2-inches by 2-feet)
Length and Diameter
of Coring Device 9.0-inch by 5.0-feet hollow-stem augers. Sampling Interval 5.0 feet
Land-Surface Elev. ~ 99.3  feet [x]surveyed [estimatea Datum NAVD 1988
Drilling Fluid Used None Drilling Method Hollow-Stem Auger
Drifling
Contractor A.C. Schultes, Inc. Driller C.Warren Helper W. Powers
Prepared ‘ Hammer Hammer
By Christopher Sharpe Weight 140 Ibs Drop 30 inches
Sample/Core Depth
(feet below land surface) ~ Core Blow PID
Recovery Counts Reading

From To (feet) {ppm) Sample/Core Description

0 10 - - — Borehole advanced to 10 feet below ground surface using vacuum excavation.

16 17 2 2/1/11 - SILT, dark gray with trace fine sand (diesel odor).

20 22 2 0/1/0/1 - SILT, dark gray with trace fine sand.

S~ 25 27 2 0/0/2/1 - CLAY, dark gray with some silt and trace fine sand.

27 29 2 1121212 - SILT, dark gray with some clay and fine to medium sand,

- - -- - -- coarsening with depth.

29 31 2 2/1/111 -- SILT, dark gray with some clay and trace sand.

-- - -- -- -- (Distict 0.05 to 0.1 foot organic horizon @ 1.2 ft)

31 33 2 15/20/44/33 - First 1.5 feet: SILT, dark gray with some clay and trace sand.

- - —- - - Next 0.25 foot: SAND with gravel.

-- - -- - - Next 0.25 foot: SAND, brown, medium-fine.

33 35 2 10/11/29/44 -- First 0.25 foot: SAND, cemented gray

- - - - -~ Next 1.75 feet: SAND, dark gray with gravel.

35 37 2 2/9/15/25 -= First 1.2 feet: SAND, dark gray silty.

- - -~ - - Next 0.8 foot: SAND, brown with gravel.

37 - —- -- — End of boring. Boring completed as Monitoring Well Z.

~—

Soil Boring Logs - Wells Y through AF.xis
3/18/2004



— £ ARCADIS

Sample/Core Log
Boring/Well Well AA

Site

Location

Artificial Isfand, Hancock's Bridge, New Jersey

Project/No.

PSEG Nuclear, LLC Salem Generating Station / NP000571.0003 Page 1 of 1

Drilling

Total Depth Drilled 36.5

Length and Diameter
of Coring Device

Started  9/30/2003

Land-Surface Elev. 99.20

Feet Hole Diameter 9.0 inches
8.0-inch by 5.0-feet hollow-stem augers.
feet Surveyed DEstimated

Drilling
Completed  9/30/2003

Type of Sample/
Coring Device Split-spoon (2-inches by 2-feet)
Sampling Interval 5.0 feet

Datum NAVD 1988

Drilling Fluid Used None Drilling Method Hollow-Stem Auger
Drilling

Contractor A.C. Schultes, Inc. Driller C.Warren Helper W. Powers
Prepared ) Hammer Hammer

By Christopher Sharpe Weight 140 Ibs Drop 30 inches

Sample/Core Depth

({feet below land surface)  Core Blow PID
Recovery Counts Reading

From To (feet) (ppm) Sample/Core Description
0 10 ~ ~ -~ Borehole advanced to 10 feet below ground surface using vacuum excavation.
16 17 1.5 4/8/12/19 -- SAND, tan, with gravel and silt.
20 22 1.9 3/7/14/22 - SAND, tan, with gravel and silt.

~ 25 27 2 5/12/16/33 - SAND, tan, with gravel and silt,
30 32 1.8 1/2/6/14 - SAND, tan, with gravel and silt.
35 37 2 8/6/7/8 - First 1.0 foot: SAND, tan, with gravel and silt.
- -- - - -- Next 1 foot: CLAY, stiff gray (Kirkwood).
36.5 -- - -- ~- End of boring. Boring completed as Monitoring Well AA.

Soit Boring Logs - Wells Y through AF xis

3/18/2004




“— £2 ARCADIS
Sample/Core Log

Boring/Well Well AB Project/No. PSEG Nuclear, LLC Salem Generating Station / NP000571.0003 Page 1 of 1
Site Drilling Dritling
Location Artificial Island, Hancock's Bridge, New Jersey Started 10/2/2003 Completed  10/2/2003
Type of Sample/
Total Depth Drilled 43 Feet Hole Diameter 9.0 inches Coring Device Split-spaon (2-inches by 2-feet)
Length and Diameter
of Coring Device 9.0-inch by 5.0-feet hollow-stem augers. Sampling Interval 5.0 feet
Land-Surface Elev. 99.10 feet Surveyed DEstimated Datum NAVD 1988
Drilling Fluid Used None Drilling Method Hollow-Stem Auger
Drilling
Contractor A.C. Schultes, Inc. Drilier C.Warren Helper W, Powers
Prepared Hammer Hammer
By Christopher Sharpe Weight 140 lbs Drop 30 inches
Sample/Core Depth
(feet below land surface)  Core Blow PID
Recovery Counts, Reading

From To (feet) {(ppm) Sample/Core Description

0 10 - — -- Borehole advanced to 10 feet below ground surface using vacuum excavation.

15 17 1.2 3/414/5 -- SAND, tan, with gravel and silt.

20 22 2 77112124 -~ SAND, tan, with gravel and silt.

~ 25 27 2 4112/517 - |SAND, tan, with gravel and silt.
30 32 1.2 5141513 -- SAND, tan, with gravel and silt.
35 37 2 5717113 -- First 1.8 feeet: SAND, tan, with gravel and silt .

-- - -~ -~ -- Next 0.4 foot: SAND, dark gray, medium (petroleum odor).

37 39 2 13/27/13/15 -- First 1.6 feet: SAND, tan, with gravel and silt .

- -= -- -- - Next 0.4 foot: SAND, dark gray, clayey.

39 41 2 8/8/8/11 — First 0.3 foot: SAND, gray.

- — - - - Next 1.4 feet: SAND, tan, with gravel and silt .

-- — -- - - Next 0.3 foot: SAND, gray.

41 43 2 7151315 - First 1 foot: SLOUGH.

- - - - - Next 0.6 foot: SAND, gray, medium.

-= - - - - Next 0.3 foot: CLAY, gray, stiff.

43.0 - -~ - -- End of boring. Boring completed as Monitoring Well AB.

Soil Boring Logs - Wells Y through AF.xis
3/18/2004



— £2 ARCADIS

Sample/Core Log
Boring/Well Well AC Project/No. PSEG Nuclear, LLC Salem Generating Station / NP000571.0003 Page 1 of 1
Site Drilling Drilling
Location  Artificial Island, Hancock's Bridge, New Jersey Started 9/26/2003 Completed  9/26/2003
Type of Sample/
Total Depth Drilled 245 Feet Hole Diameter 9.0 inches Coring Device Split-spoon (2-inches by 2-feet)
Length and Diameter
of Coring Device 13.0-inch by 5.0-feet hollow-stem augers. Sampling Interval 5.0 feet
Land-Surface Elev. 99.00 feet Surveyed DEstimated Datum NAVD 1988
Drilling Fluid Used None Drilling Method Hollow-Stem Auger
Drilling
Contractor A.C. Schultes, Inc. Driler C.Warren Helper W. Powers
Prepared Hammer Hammer
By Christopher Sharpe Weight 140 Ibs Drop 30 inches
Sample/Core Depth
(feet below land surface}  Core Blow PID
Recovery Counts Reading

From To (feet) {ppm) Sample/Core Description

0 10 -- -- —- Borehole advanced to 10 feet below ground surface using vacuum excavation.

10 12 1.6 5/7/6/6 -- SAND, tan, with gravel and silt.

15 17 1.6 4/13/10/17 - SAND, tan, with gravel and silt.

~ 20 22 2 3/6/8/10 - First 1.8 feet: SAND, tan, with gravel and silt .

-~ -~ - - -- Next 0.2 foot: SAND, gray, coarse-medium with red-brown clay.

22 24 2 4/3/5/6 — First 1.5 feet: SAND, tan, with gravel and silt.

~ - -~ —- -- Next 0.5 feet: SAND, gray to brown, with gravel and silt.

24 24.5 0.2 NA -- First 0.2 foot: Tan silt & sand w/ gravel.

- - -- -- -- Refusal.

24.5 -- -- -- -- End of boring. Boring completed as Monitoring Well AC.

Soil Boring Logs - Wells Y through AF xlIs
3/18/2004



ARCADIS
Sample/Core Log

Boring/Well Well AD
Site

Location  Artificial Island, Hancock's Bridge, New Jersey

Project/No.

PSEG Nuclear, LLC Salem Generating Station / NP000571.0003 Page 1 of 1

Drilling Drilling
Started 10/3/2003 Completed 10/3/2003

Type of Sample/
Total Depth Drilled 44 Feet Hole Diameter 9.0 inches Coring Device Split-spoon {2-inches by 2-feet)
Length and Diameter
of Coring Device 9.0-inch by 5.0-feet hollow-stem augers. Sampling Interval 5.0 feet
Land-Surface Elev. 99.10 _feet [x]surveyed [ Jestmated  Datum NAVD 1988
Drilling Fluid Used None Drilling Method Hollow-Stem Auger
Drilling
Contractor A.C. Schultes, Inc. Driller C. Warren Helper W. Powers
Prepared Hammer Hammer
By Christopher Sharpe Weight 140 Ibs Drop 30 inches
Sample/Core Depth
(feet below land surface)  Core Blow
Recovery Counts Reading

From To (feet) Sample/Core Description

0 10 -- -- - Borehole advanced to 10 feet below ground surface using vacuum excavation.

15 17 2 1/0/0/1 -- CLAY, dark gray with silt and organic material.

20 22 2 0/0/0/0 - CLAY, dark gray with silt and organic material.

25 27 2 1/0/111 -- First 1 foot: CLAY, dark gray with silt and organic material,

— - - - -- Next 1 foot: SAND, dark gray with silt.

30 32 2 0/1/211 - CLAY, dark gray with silt and organic material (phragmites).

- - - - - First 1 foot: SILT, dark gray with sand.

-- — -- -- - Next 1 foot: SAND, dark gray, with silt.

37 39 2 3171815 — First 1 foot: CLAY, dark gray, sandy.

- - - -- - Next 1 foot: SAND, gray to brown with gravel.

39 41 2 9/12/6/5 - First 0.5 foot: SLOUGH.

- -~ - - - Next 0.5 foot: SAND, gray, interbedded with dark gray organic material

- - - - - (rhythmites).

-- - - - - Next 0.5 foot: CLAY, dark gray.

- -- -- - - Next 0.5 foot: SAND, tan, medium.

41 43 2 3/5/515 - First 1 foot: SAND, gray to brown with gravel.

-- -- -- -- -- Next 1 foot: CLAY, dark gray, stiff.

44.0 - - - — End of boring. Boring completed as Monitoring Well AD.

Soil Boring L.ogs - Wells Y through AF.xls
3/18/2004




ARCADIS

Sample/Core Log

Boring/Well Well AE Project/No. PSEG Nuclear, LLC Salem Generating Station / NP000571.0003 Page 1 of 1
Site Dritling Drilling
Location  Artificial Island, Hancock's Bridge, New Jersey Started 10/2/2003 Completed 10/2/2003
Type of Sample/
Total Depth Drilled 28 Feet Hole Diameter 9.0 inches Coring Device Split-spoon (2-inches by 2-feet)
Length and Diameter
of Coring Device 8.0-inch by 5.0-feet hollow-stem augers. Sampling Interval 5.0 feet
Land-Surface Elev. 99.30 feet Surveyed DEstimated Datum NAVD 1988
Drilling Fluid Used None Drilling Method Hollow-Stem Auger
Drilling
Contractor A.C. Schultes, inc. Driller C.Warren Helper W. Powers
Prepared Hammer Hammer
By Christopher Sharpe Weight 140 Ibs Drop 30 inches
Sample/Core Depth
(feet below land surface)  Core Blow PID
Recovery Counts Reading

From To (feet) (ppm) Sample/Core Description

0 10 -- -- - Borehole advanced to 10 feet below ground surface using vacuum excavation.

15 17 2 8/9/18/20 - SAND, tan, with gravel and silt.

20 22 2 14/14/25/32 - SAND, tan, with gravel and silt.

22 24 2 10/7/13/18 - SAND, tan, with gravel and silt.

24 26 2 6/13/21/20 -- SAND, tan, with gravel and silt.

26 28 1.5 [15/16/34/30 - First 1.6 feet: SAND, tan, with gravel and silt.

- - - - - Next 0.1 foot: CONCRETE chips, w gravel.

28.0 - - -- -- End of boring. Boring éompleted as Monitoring Well AE.

Soil Boring Logs - Wells Y through AF.xls

3/18/2004




~ ¢ ARCADIS
Sample/Core Log
Boring/Well Well AF Project/No.  PSEG Nuclear, LLC Salem Generating Station / NP000571.0003 Page 1 of 1
Site Drilling Drilling
Location Artificial Island, Hancock's Bridge, New Jersey Started 10/1/2003 Completed 10/1/2003
Type of Sample/
Total Depth Drilled 49.0 Feet Hole Diameter 9.0 inches Coring Device Split-spoon (2-inches by 2-feet)
Length and Diameter
of Coring Device 9.0-inch by 5.0-feet hollow-stem augers. Sampling Interval 5.0 feet
Land-Surface Elev. 99.20 feet Surveyed DEstimated Datum NAVD 1988
Drilling Fluid Used None Drilling Method Hollow-Stem Auger
Drilling
Contractor A.C. Schultes, inc. Driller C.Warren Helper W. Powers
Prepared Hammer Hammer
By Christopher Sharpe Weight 140 lbs Drop 30 inches
Sample/Core Depth
(feet below land surface) ~ Core Biow PID
Recovery  Counts Reading
From To (feet) (ppm) Sample/Core Description
0 10 -- -- - Borehole advanced to 10 feet below ground surface using vacuum excavation.
15 17 1.4 0/4/4/2 - SAND, tan, with gravel and silt.
20 22 1.5 |4/3/8/14 -~ SAND, tan, with gravel and silt.
~1 25 27 2 3/6/10/9 - First 0.6 foot: SAND, tan, with gravel and silt.
-- - -- -- -- Next 0.6 foot: SAND, gray, with gravel and clay.
-- - - - - Next 0.6 foot: SAND, tan, with gravel and silt.
30 32 2 2117212 — First 0.33 foot: Tan silt & sand w/ gravel. Next1 foot gray clay,
- - -~ -~ — Next 0.66 foot gray silty sand.
32 34 2 4/9/13/13 - First 0.66 foot: CLAY, gray with sand.
— - - — - Next 0.6 foot: SAND, dark gray, clayey.
-~ -~ - -- - Next 0.6 foot: SAND, gray.
34 36 2 5/6/5/37 - SAND, gray with red gravel at the tip.
36 38 2 16/16/13/22 -- SAND, gray, medium.
38 40 2 716/9/20 -- SAND, gray with greenish sand at tip.
40 42 2 10/13/24/24 -- SAND, gray with greenish sand at tip.
43 45 2 8/8/8/6 - SAND, dark gray with gravel.
45 47 2 |3/5/517 -- First 1.5 feet: SAND, silty with some gravel.
- -- -- - -- Next 0.25 foot: SAND, greenish.
== -- -- - - Next 0.25 foot: CLAY, gray.
47 49 2 5/4/5/6 -~ First 1 foot: SLOUGH (loose sand, silt & clay). Next 1 foot: CLAY dark gray.
49.0 -- - -- -- End of boring. Boring completed as Monitoring Well AF.
S

Soil Boring Logs - Wells Y through AF .xls

3/18/2004




ARCADIS

Sample/Core Log
poringwell  Well AG-Shallow and Deep  ProjectiNo.  PSEG Nuclear, Salem Generating Station/NP000571.0003 Page 1 of 1
Site Drilling Drilling
Location  Artificial Island, Hancock's Bridge, New Jersey Started 2/9/2004 Completed 02/09/04
Type of Sample/
Total Depth Drifled 40.0 Feet Hole Diameter 7 inches Coring Device Split-Spoen
Length and Diameter
of Coring Device 2 feet by 2 inches Sampling Interval 5 feet
Land-Surface Elev. feet Surveyed . [:]Estimated Datum NAD 83
Drilling Fiuid Used None Drilling Method Hollow Stem Auger
Drilling
Contractor Talon Drilling Company Driller Joe A. Helper Bill B
Prepared Hammer Hammer
By Jon Rutledge Weight 140 pounds Drop 36 inches
Sample/Core Depth
(feet below fand surface)  Core Blow PID
Recovery Counts Reading
From To (feet) (ppm) Sample/Core Description
0.0 - 10.0" Vacuum excavation to identify subsurface utilities

10.0 12.0 NR 4-2-3-3 NA 10.0 - 18.0' Tan, fine to medium SAND, well sorted, wet

13.0 15.0 1.2 4-3-3-3 0.0

18.0 20.0 1.0 7-5-4-3 0.0 18.0 - 24.7' Tan, fine to medium SAND, well sorted, trace silt, wet

23.0 25.0 0.8 3-2-1-2 0.0 24.7 - 28.0' Black, silty fine SAND, well sorted, wet

28.0 30.0 2.0 1-2-1-2 0.0 28.0 - 29.1' Grey, fine SAND, well sorted, trace silt, wet

29.1 - 33.0' Black to grey, fine sandy, well sorted, SILT with gravel, wet,
organic odor
33.0 35.0 NR 5-5-6-5 NA 33.0 - 38.0' Black, fine SAND and SILT with GRAVEL, wet
38.0 40.0 1.5 6-6-5-5 0.0 38.0 - 39.2' Dark grey, fine SAND, well sorted, trace silt, wet

38.2 - 39.6' Grey, silty fine to coarse SAND, poorly sorted, with gravel, wet

39.6 - 40.0' Grey, silty fine sandy CLAY with gravel, wet

40.0" End of boring

Soil Boring Logs - Wells AG through AM.xls

3/18/2004




ARCADIS
Sample/Core Log
goringwell  Well AH-Shallow and Deep  Project/No.  PSEG Nuclear, Salem Generating Station/NP000571.0003 Page 1 of 1
Site Drilling Drilling
Location  Artificial Island, Hancock's Bridge, New Jersey Started 2/4/2004 Completed 02/04/04
Type of Sample/
Total Depth Drilled 40.0 Feet Hole Diameter 7 inches Coring Device Split-Spoon
Length and Diameter
of Coring Device 2 feet by 2 inches Sampling Interval 5 feet
Land-Surface Elev. feet Surveyed DEstimated Datum NAD 83
Drilling Fluid Used None Drilling Method Hollow Stem Auger
Drilling
Contractor Talon Drilling Company Driller Joe A. Helper Bill B.
Prepared Hammer Hammer
By Jon Rutledge Weight 140 pounds Drop 36 inches
Sample/Core Depth
(feet below land surface)  Core Blow PiD
Recovery Counts Reading
From To (feet) {ppm) Sample/Core Description

0.0 - 10.0' Vacuum excavation to identify subsurface utilities

10.0 12.0 0.9 2-2-2-2

0.0 10.0 - 15.0' Tan, medium SAND, well sorted, trace silt, wet

15.0 17.0 1.5 3-2-1-2

0.0 15.0 - 25.0' Tan, medium SAND, well sorted, wet

20.0 22.0 0.8

2-2-2-140 |bs./0.5'

0.0 25.0 - 30.0' Light grey to tan, fine to medium SAND, well sorted, trace gravel,

25.0 27.0 0.7

3-2-140 Ibs./1.0'

0.0 wet

30.0 32.0 2.0

Rods/0.5'-8-11-20

0.0 30.0 - 32.7" Grey, fine to medium SAND, well sorted, trace silt, wet

32.7 - 33.0' Black, GRAVEL, trace fine sand and silt, wet

33.0 35.0 0.2 4-1-2-1 0.0 33.0 - 39.5' Black, fine sandy SILT with gravel, wet
35.0 370 NR Rods/2.0' 0.0
38.0 40.0 1.5 3-5-6-6 0.0 39.5-40.0' Grey to black, medium to coarse SAND, poorly sorted, with gravel,

trace silt, wet

40.0' End of boring

Soil Boring Logs - Wells AG through AM.xls
3/18/2004




ARCADIS

Sample/Core Log
Boring/Well Weli Al ProjectNo.  PSEG Nuclear, Salem Generating Station/NP000571.0003 Page 1 of 1
Site Drilling Drilling
Location Artificial Island, Hancock's Bridge, New Jersey Started  1/20/2004 Completed 1/20/2004
Type of Sample/
Total Depth Drilled 220 Feet Hole Diameter 10  inches Coring Device Split-Spoon
Length and Diameter
of Coring Device 2 feet by 2 inches Sampling Interval 5 feet
Land-Surface Elev. feet Surveyed DEstimated Datum NAD 83
Drilling Fluid Used None Drilling Method Holiow Stem Auger
Drilling
Contractor Talon Drilling Company Driller Joe A. Helper Joe K.
Prepared Hammer Hammer
By Jon Rutledge Weight 140 pounds Drop 30 inches
Sample/Core Depth
(feet below land surface)  Core Blow PID
Recovery Counts Reading
From To (feet) (ppm) Sample/Core Description
0.0 - 10.0' Vacuum excavation to identify subsurface utilities
10.0 12.0 1.2 9-16-19-18 0.0 10.0 - 15.0' Brown, fine to medium SAND, poorly sorted, with gravel and
trace silt, wet
15.0 17.0 1.0 4-9-12-12 88.2 15.0 - 20.0' Brown, silty fine to medium SAND, poorly sorted, wet,
20.0 22.0 1.3 7-8-9-15 5.1 diesel fuel odor, sheen from 16.5 - 17.0'

20.0 - 22.0' Brown, fine to medium SAND, poorly sorted, with trace silt, wet

diesel fuel odor, sheen from 20.9 - 21.1'

22.0' Auger refusal on lean concrete

Soil Boring Logs - Wells AG through AM.xls

3/18/2004




ARCADIS

Sample/Core Log
Boring/Well Well AJ Project/No.  PSEG Nuclear, Salem Generating Station/NP000571.0003 Page 1 of 1
Site Drilling Drilling

Location  Artificial Island, Hancock's Bridge, New Jersey

Totai Depth Drilled

Length and Diameter
of Coring Device

38.0 Feet Hole Diameter

2 feet by 2 inches

10

inches

Started 1/22/2004 Completed  1/22/2004

Type of Sample/
Coring Device Split-Spoon
Sampling Interval 5 feet

Land-Surface Elev. feet Surveyed DEstimated Datum NAD 83
Drilling Fluid Used None Drilling Method Hollow Stem Auger
Drilling
Contractor Talon Drilling Company Driller Joe A. Helper Not Applicable
Prepared Hammer Hammer
By Jon Rutledge Weight 140 pounds Drop 30 inches
Sample/Core Depth
(feet below land surface) ~ Core Blow PID
Recovery Counts Reading
From To (feet) (ppm) Sample/Core Description
0.0 - 10.0' Vacuum excavation to identify subsurface utilities
10.0 12.0 1.1 6-9-12-12 0.0 10.0 - 15.8' Orange to tan, fine to medium SAND, poorly sorted, with gravel
and trace silt, wet
15.0 17.0 1.5 2-2-2-3 0.0 16.8 - 25.0' Black to grey, clayey fine sandy SILT with trace mica,
20.0 22.0 1.0 5-5-7-4 0.0 organic odor, wet
25.0 27.0 2.0 1-1-2-2 0.0 25.0 - 28.0' Black to grey, fine sandy clayey SILT with trace mica,
27.0 29.0 2.0 3-4-4-5 0.0 organic odor, wet
28.0 30.0 2.0 1-1-2-2 0.0 28.0 - 28.4' Brown, silty fine to medium SAND, poorly sorted, with gravel, wet
30.0 32.0 2.0 6-6-7-6 0.0 28.4 - 32.0' Grey, fine sandy silty CLAY with trace mica, wet
32.0 34.0 1.1 5-5-3-3 0.0 32.0 - 34.0" Grey, fine sandy silty CLAY with trace mica and gravel, wet
34.0 36.0 2.0 6-7-8-7 0.0 34.0 - 34.9' Grey, fine sandy silty CLAY, wet
36.0 38.0 2.0 7-7-8-10 0.0 34.9 - 35.2' Grey, silty clayey fine to medium SAND, poorly sorted, with gravel,
35.2 - 38.0' Grey to brown, very stiff CLAY with trace mica,
{Kirkwood Formation), wet
38.0' End of boring

Soil Boring Logs - Wells AG through AM.xis

3/18/2004




ARCADIS

Sample/Core Log
Boring/Well Well AL Project/No.  PSEG Nuclear, Salem Generating Station/NP000571.0003 Page 1 of 1
Site Drilling Drilling
Lacation  Artificial Island, Hancock's Bridge, New Jersey Started 1/21/2004 Completed  1/21/2004

Type of Sample/
Total Depth Drilled 26.0 Feet Hole Diameter 7 inches Coring Device Split-Spoon
Length and Diameter
of Coring Device 2 feet by 2 inches Sampling Interval 5 feet
Land-Surface Elev. feet Surveyed DEstimated Datum NAD 83
Drifling Fluid Used None Drilling Method Hollow Stem Auger
Drilling
Contractor Talon Drilling Company Driller Joe A. Helper Not Applicable
Prepared Hammer Hammer
By Jon Rutledge Weight 140 pounds Drop 30 inches

Sample/Core Depth

(feet below land surface)  Core Blow PID
Recovery Counts Reading
From To (feet) {ppm) Sample/Core Description
0.0 - 10.0' Vacuum excavation to identify subsurface utilities
9.0 11.0 0.5 2-2-4-5 0.0 11.0 - 21.0' Orange to brown, fine to medium SAND, poorly sorted, with gravel
15.0 17.0 1.2 9-7-6-5 0.0 and frace silt, wet
17.0 19.0 0.4 5-5-4-3 0.0
19.0 21.0 0.8 7-8-9-11 0.0
24.0 26.0 1.4 9-13-23-24 0.0 21.0 - 26.0' Orange to brown, silty fine to medium SAND, poorly sorted, with

gravel, wet

26.0' End of boring

Soil Boring Logs - Wells AG through AM.xls
3/18/2004



ARCADIS
Sample/Core Log
Boringwell ~ Well AM ProjectNo.  PSEG Nuclear, Salem Generating Station/NP000571.0003 Page 1 of 1
Site Drilling Drilling
Location Attificial Island, Hancock's Bridge, New Jersey Started 1/152004 Completed 1/15/2004
Type of Sample/
Total Depth Drilled 20.9 Feet Hole Diameter 10  inches Coring Device Split-Spoon
Length and Diameter
of Coring Device 2 feet by 2 inches Sampling Interval 5 feet
Land-Surface Elev. feet Surveyed DEstimated Datum NAD 83
Drilling Fluid Used None Drilling Method Hollow Stem Auger
Drilling
Contractor Talon Drilling Company Drilter Joe A. Helper Joe K.
Prepared Hammer Hammer
By Jon Rutledge Weight 140 pounds Drop 30 inches
Sample/Core Depth
(feet below land surface)  Core Blow PID
Recovery Counts Reading
From To (feet) . (ppm) Sample/Core Description
0.0 - 10.0' Vacuum excavation to identify subsurface utilities .

10.0 12.0 1.2 9-13-12-8 0.0 10.0 - 16.5" Tan to orange, medium ta coarse SAND, poorly sorted, with

15.0 17.0 1.1 4-16-17-34 0.0 gravel, wet

20.0 20.8 0.5 9-50/0.3' 0.0 16.5 - 20.0' Tan fine to medium sandy, poorly sorted, SILT, wet

20.0 - 20.9' Grey, silty medium to coarse SAND, poorly sorted, wet

20.9' Auger refusal on lean concrete

Soil Boring Logs - Wells AG through AM.xls
3/18/2004




@ ARCADIS

Well Construction Log
(Unconsolidated)
Quter Protective Steel Well Casing

Land Surface
B

Lockable Expanding Well Plug

N

\\\\\\\\\\\\\

N

8 -inch diameter

vacuum excavation hole
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1_inch diameter
Schedule 40 PVC

% Bentonite Grout

7.5 ft* Bottom of 5% Bentonite Grout

.

10.08 ft*
Top of Pre-packed Well Screen

10.0 ft* Bottom of Vacuum Excavation

Pre-packed Well Screen
1 _inch diameter, 0.01 Slot
Schedule 40 PVC
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drilled hole

LEGEND

V]~ Overburden

[Z27]= No. 1 Morie Sand

§% Bentonite Grout

Not to Scale.

ENEENNEEREENERERNEEENNEREENE

20.08 ft* Bottom of Well

Well identification Well M

Project/No. PSEG Nuclear, LLC - Salem Generating Station/NP000571.0002

Site Location Salem Generating Station - Arificial Island

Town/City Hancock's Bridge

County Salem State  New Jersey

Permit No. 3400006990

Surveyed
[ ] estimated

Datum  New Jersey State Plane Coordinates NAD 83

Land-Surface Elevation 99.26 feet

Top-of-Casing Elevation 102.17 feet

Installation Date(s) May 5, 2003

Dritiing Method Hollow Stem Auger

Drilling Contractor CT&E Environmental Services, Inc

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s) Peristaltic pump on May 5, 2003.
Development was considered compiete when turbidity in discharge

was reduced/eliminated.

Fluid Loss During Drilling: 0 gallons

Water Removed During Development: 10 gallons

Static Depth to Water: NA feet below M.P.**
Pumping Depth to Water: NA feet below M.P.**
Pumping Duration: 0.75 hours

Yield: NA gpm Date: NA

Specific Capacity: NA gpmift

Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by: Jon Rutledge

**M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.

Z * Depth Below Land Surface



@ ARCADIS

Well Construction Log
{Unconsolidated)
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Land Surface
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Top of Pre-packed Well Screen

10.0 ft* Bottom of Vacuum Excavation

N

HP
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SCALE
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Not to Scale.

19 ft* Bottom of Well

i

Weli Identification Well R

Project/No.  PSEG Nuclear, LLC - Salem Generating Station/NP0O00571.0002

Site Location Salem Generating Station - Artificial Island

Town/City Hancock's Bridge

County Salem State  New Jersey

Permit No. 3400006991

Surveyed
| Estimated

Datum  New Jersey State Plane Coordinates NAD 83

Land-Surface Elevation 99.82 feet

Top-of-Casing Elevation 102.35 feet

Installation Date(s} June 8, 2003

Drilling Method Hollow Stem Auger

Drilling Contractor CT&E Environmental Services, Inc

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s) Peristaltic pump on June 6, 2003.
Development was considered complete when turbidity in discharge

was reduced/eliminated.

Fluid Loss During Drilling: 0 gallons
Water Removed During Development: 10 gallons
. Static Depth to Water: 6.91 feet below MP.**
Pumping Depth to Water: NA feet below M.P.*
Pumping Duration: 0.5 hours
Yield: NA gpm Date: NA
Specific Capacity: NA gpmi/t
Well Purpose Well installed to monitor.groundwater quality.
Remarks Vacuum excavation was performed 1o & depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential ufilities.

Prepared by: Jon Rutledge

** M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.
* Depth Below Land Sursface
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Well Construction Log
{Unconsolidated)
Outer Protective Steel Well Casing

Land Surface

Lockable Expanding Well Plug

_8 inch diameter

vacuum excavation hole

Well Casing
2 _inch diameter
Schedule 40 PVC
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[ ]

= No. 1 Morie Sand
= 5% Bentonite Grout

SCALE
Not to Scale.
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34.7 ft* Bottom of Well

Well S

Well Identification

Project/No.  PSEG Nuclear, LLC - Salem Generating Station/NP000571.0002

Site Location Salem Generating Station - Artificial Island

Town/City Hancock's Bridge

County Salem State  New Jersey
Permit No. 3400006999

Land-Surface Elevation 99.61 _feet Surveyed
Top-of-Casing Elevation 1025 feet [ | Estimated

Datum  New Jersey State Plane Coordinates NAD 83

Installation Date(s) May 29 and 30, 2003

Drilling Method Hollow Stem Auger

Driliing Contractor CT&E Environmental Services, Inc

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s) Peristaltic pump on June XX, 2003.
Development was considered complete when turbidity in discharge

was reduced/eliminated.

gallons

Fluid Loss During Drilling: 0

Water Removed During Development: 22 gallons

Static Depth to Water: NA feet below M.P.**
Pumping Depth to Water: 9.77 i feet below M.P.**
Pumping Duration: 0.9 hours

Yield: NA gpm Date: NA

Specific Capacity: NA gpmit

Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential ufilities.

Prepared by: Jon Rutiedge

** M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.

i * Depth Below Land Surface
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Well Construction Log

(Unconsolidated)
Outer Protective Steel Well Casing

Land Surface
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vacuum excavation hole
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Schedule 40 PVC
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31.2ft" Bottom of Well

Well T

Well Identification

Project/No. PSEG Nuclear, LLC - Salem Generating Station/NP000571.0002

Site Location Salem Generating Station - Artificial Island

Town/City Hancock's Bridge

County Salem State  New Jersey
Permit No. 3400006992

Land-Surface Elevation 10097 feet Surveyed
Top-of-Casing Elevation 104.13 feet [::I Estimated

Datum  New Jersey State Plane Coordinates NAD 83

Installation Date(s) June §, 2003

Drilling Method Hollow Stem Auger

Drilling Contractor CT&E Environmental Services, Inc

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s) Whale pump on June 13, 2003.
Development was considered complete when turbidity in discharge

was reduced/eliminated.

Fluid Loss During Drilling: 0 gallons

Water Removed During Development: 35 gallons

Static Depth to Water: 11.33 feet below M.P.™*
Pumping Depth to Water: NA feet below M.P.*™*
Pumping Duration: 0.5 hours

Yield: NA gpm Date: NA

Specific Capacity: NA gpm/ft

Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by: Jon Rutledge

** M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.
* Depth Below Land Surface



@ ARCADIS

Well Construction Log
(Unconsolidated)
Cuter Protective Steel Well Casing

Land Surface

Lockable Expanding Weli Plug

§

8 inch diameter
vacuum excavation hole

Well Casing
2 inch diameter
Schedule 40 PVC

%

\

% Bentonite Grout
10.0 #t*

Bottom of Vacuum Excavation

7.28 inch diameter
drilled hole

25.2 ft*

Bottom of 5% Bentonite Grout

27.2ft°  Top of Well Screen

Well Screen
2 _inch diameter, 0.01 Slot
Schedule 40 PVC

No. 1 Morie Sand

No. 1 Morie Sand
5% Bentonite Grout

Not to Scale.
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32.2 1t Bottom of Well
i End of Boring

Well U

Well Identification

Project/No. PSEG Nuclear, LLC - Salem Generating Station/NP000571.0002
Site Location Salem Generating Station - Artificial island

Town/City Hancock's Bridge

County Salem State  New Jersey

Permit No. 3400006994

Land-Surface Elevation 99.54 feet Surveyed
Top-of-Casing Elevation 101.54 feet :l Estimated

Installation Date(s)

Drilling Method

Drilling Contractor

Drifling Fluid

Development Technique(s) and Date(s)

Datum  New Jersey State Plane Coordinates NAD 83

May 28 and 29, 2003

Hollow Stem Auger

CT&E Environmental Services, Inc

Not Applicable (NA)

Whale pump on June 10, 2003.

Development was considered complete when turbidity in discharge

was reduced/eliminated.

Fluid Loss During Drilling: 0 gallons

Water Removed During Development: 55 galfons

Static Depth to Water: 8.53 feet below M.P.**
Pumping Depth to Water: NA feet below M.P.**
Pumping Duration: 1 hours

Yiefd: NA gpm Date: NA

Specific Capacity: NA gpmit

Well Purpose Well instalted to monifor groundwater quality.

Remarks

Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well o help identify

_potential utilities.

Prepared by:

Jon Rutledge

**M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.
* Depth Below Land Surface
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Well Construction Log
(Unconsolidated)
QOuter Protective Steel Well Casing

Land Surface

Lockable Expanding Well Plug

W

10 inch diameter
vacuum excavation hole
10.0 ft* Bottom of Vacuum Excavation

Well Casing

6 inch diameter
Schedule 40 Outer
PVC Casing

Well Casing
~_2_inch diameter
Schedule 40 Inner
PVC Casing

% Bentonite Grout

51.0ft*  Bottom of Outer Casing

7.25 inch diameter
drilted hole

66.5 ft* Bottom of 5% Bentonite Grout

69.5ft*  Top of Well Screen

Well Screen
2 inch diameter, 0.01 Slot
Schedule 40 PVC

HEN

No. 1 Morie Sand

7
7

|

%////% = Qverburden

= No. 1 Morie Sand
= 5% Bentonite Grout

Not to Scale.
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79.5ft*  Bottom of Well

PSEG NProject/No.

Well Identification Well V

PSEG Services Corporation

Salem C Site Location  Artificial Island

Town/City Hancock's Bridge

County Salem State  New Jersey
Permit No. 3400006993

Land-Surface Elevation 99.16 _ feet Surveyed
Top-of-Casing Elevation 102.48 feet E Estimated

Datum  New Jersey State Plane Coordinates NAD 83

Installation Date(s) June 6 through June 12, 2003

Drilling Method Mud Rotary

Drilling Contractor CT&E Environmental Services, Inc

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s) 2-inch Grundfos submersible pump
on June 13, 2003. Development was considered complete when turbidity

in discharge was reduced/eliminated.

Fluid Loss During Drilling: 0 gallons

Water Removed During Development: 40 gallons

Static Depth to Water: 11.47 feet below M.P.*™*
Pumping Depth to Water: NA feet below M.P.**
Pumping Duration: 0.75 hours

Yield: NA gpm Date: NA

Specific Capacity: NA gpmift

Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by: Jon Rutledge

** M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.
* Depth Below Land Surface
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Well Construction Log
{Unconsolidated)

Quter Protective Stee! Well Casing

Land Surface

Lockable Expanding Well Plug

W

8 inch diameter

vacuum excavation hole

Well Casing
2 _inch diameter
Schedule 40 PVC

% Bentonite Grout

10.0 ft* Bottom of Vacuum Excavation

7.25 inch di
drilled hole

2321t Bottom of 5% Bentonite Grout

25.0ft"  Top of Well Screen

Well Screen
"Schedule 40 PVC
No. 1 Morie Sand
LEGEND

V77 4= Overburden
[ ]

= No. 1 Morie Sand
= 5% Bentonite Grout
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Not to Scale.

|
! // 35.0ft*  Bottom of Well
]

_

Well Identification Well W

ProjectNo.  PSEG Nuclear, LLC - Salem Generating Station/NP000571.0002

Site Location Salem Generating Station - Artificial Island

Town/City Hancock's Bridge

County Salem State  New Jersey

Permit No. 3400006995

Land-Surface Elevation 99.36 feet Surveyed
Top-of-Casing Elevation 101.67 feet [ | Estimated

Datum  New Jersey State Plane Coordinates NAD 83

Installation Date(s) June 2 and 3, 2003

Drilling Method Hollow Stem Auger

Drilling Contractor CT&E Environmental Services, Inc

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s) Whale pump on June 11, 2003.
Development was considered complete when turbidity in discharge

was reduced/eliminated.

2 _inch diameter, 0.01 Slot

Fiuid Loss During Drilling: 1] gations

Water Removed During Development: 15 gallons

Static Depth to Water: 9.03 feet below M.P.**
Pumping Depth to Water: NA feet below M.P.*™*
Pumping Duration: 0.2 haurs

Yield: NA gpm Date: NA

Specific Capacity: NA gpm/ft

Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by: Jon Rutledge

** M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.
* Depth Below Land Surface
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Well Construction Log

{Unconsolidated)
' 3 Feet

Land Surface

Outer Protective Steel Well Casing

o
Lockable Expanding Well Plug

8 _inch diameter

vacuum excavation hole

Well Casing
2 _inch diameter
Schedule 40 PVC

% Bentonite Grout

10.0 ft* Bottom of Vacuum Excavation

Well Identification Well Y

Project/No. PSEG Nuclear, LLC - Salem Generating Station / NPO00571.0003

Site Location Artificial Island, Hancock's Bridge, New Jersey

Town/City Hancock's Bridge

County Salem State New Jersey
Permit No. 340007078

Land-Surface Elevation 99.20 feet Surveyed
Top-of-Casing Elevation 101.81 feet [ | Estimated

Datum  NAVD 1988

Installation Date(s) September 27, 2003

Drilling Method Hollow-Stem Auger

Drilling Contractor A.C. Schultes, Inc.

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s): Submersible pump on

Qctober 7, 2003. Development was considered complete when

turbidity in discharge was reduced/eliminated.

%
Fluid Loss During Drilling: 0 galions
/ Water Removed During Development: 50 gallons
// 6.25  inch diameter Static Depth to Water: 10 feet below M.P.**
drifled hote
Pumping Depth to Water: 27 feet below M.P.**
Pumping Duration: 29 hours
/ 25.0 ft*_Bottom of 5% Bentonite Grout
Yield: 1 apm Date: October 7, 2003
o Specific Capacity: 0.06 gpmi/ft
: 27.0 ft* Top of Well Screen
// ’ | ] Well Purpose Well installed to monitor groundwater quality.
|| Well Screen
| < 2 _inch diameter, 0.01 Siot
N Schedule 40 PVC
| Remarks Vacuum excavation was performed to a depth of 10 feet
/ 1 No. 1 Morie Sand below ground surface at the location of the monitoring well to help identify
| _potential ufilities.
|| LEGEND
L U ]= Overburden
1 [ . [= No. 1 Morie Sand
= = 5% Bentonite Grout
1 : SCALE Prepared by: Christopher Sharpe
B Not to Scale.
| i : 37.0 ft* Bottom of Well **M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.
1. I 400 f" EndofBoring * Depth Below Land Surface

i
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Well Construction Log

(Unconsolidated)

—COuter Protective Steel Well Casing
A 3Feet

Land Surface

——Lockable Expanding Well Plug

%

.

D

.

. 8 inch diameter

vacuum excavation hole

/ Weli Casing
/ 2 2 inch diameter
Schedule 40 PVC
% % Bentonite Grout
_

7 / 10.0 ft* Bottom of Vacuum Excavation

4 6.25  inch diameter
/ drilled hole

25.5 ft*

27.5 ft* Top of Well Screen

Well Screen
2 _inch diameter, 0.01 Slot
Schedule 40 PVC

No. 1 Morie Sand

LEGEND

1= Overburden

= No. 1 Morie Sand
= 5% Bentonite Grout

IEENNREREENE

Not to Scale.

37.5 ft* Bottom of Well

“f 380 ft* Endof Boring

i
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Well Identification Well Z

ProjectNo. PSEG Nuclear, LLC - Salem Generating Station / NP000571.0003
Site Location Artificial Island, Hancock's Bridge, New Jersey
Town/City Hancock's Bridge

County Salem State New Jersey

Permit No. 340007079

Land-Surface Elevation 99.30 feet Surveyed

Top-of-Casing Elevation 101.86 feet [::] Estimated

Datum  NAVD 1988

Installation Date(s) September 30, 2003

Drilling Method Hollow-Stem Auger

Drilling Contractor A.C. Schultes, Inc.

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s): Submersible pump on

Qctober 7, 2003. Development was considered complete when

turbidity in discharge was reduced/eliminated.

Fluid Loss During Drilling: [4 gallons

Water Removed During Development: 50 gallons

Static Depth to Water: 10.5 feet below M.P.™*
Pumping Depth to Water: 24.5 feet below M.P.**
Pumping Duration: 1 hours

Yield: 2 gpm Date: October 7, 2003

Specific Capacity: 0.14 gpm/ft

Well Purpose Well instalied o monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by: Christopher Sharpe

** M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.
* Depth Below Land Surface
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Well Construction Log
{Unconsolidated)

Outer Protective Steel Well Casing
4 3Feet '

Land Surface

Lockable Expanding Well Plug

8 inch diameter
vacuum excavation hole

| Well Casing
b 2 _inch diameter
// Schedule 40 PVC

% Bentonite Grout

\&

10.0 ft* Bottom of Vacuum Excavation

6.25 inch diameter
drilled hole

24.0 ft* Bottom of 5% Bentonite Grout

26.0 ft* Top of Well Screen

Well Screen
2 inch diameter, 0.01 Slot
Schedule 40 PVC

No. 1 Morie Sand

LEGEND

]= Overburden
[ . ..|= No. 1 Morie Sand
= 5% Bentonite Grout

SCALE
Not to Scale.

.
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, 36.0 ft* Bottom of Well

. 365 ft" End of Boring

it

—

Well AA

Well {dentification

Project/No. PSEG Nuclear, LLC - Salem Generating Station / NP000571.0003
Site Location Arificial Istand, Hancock's Bridge, New Jersey
Town/City Hancock's Bridge

County Salem State New Jersey

Permit No. 340007080

Land-Surface Elevation 99.20 feet Surveyed

Top-of-Casing Elevation 101.56 feet :] Estimated

Datum  NAVD 1988

Installation Date(s) September 30, 2003

Drilling Method Hollow-Stem Auger

Drilling Contractor A.C. Schultes, Inc.

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s): Submersible pump on

Qctober 7, 2003. Development was considered complete when

turbidity in discharge was reduced/eliminated.

Fluid Loss During Drilling: 0 gallons

Water Removed During Development: 50 galions

Static Depth to Water: 10 feet below M.P.**
Pumping Depth to Water: 21.5 feet below M.P.**
Pumping Duration: 1 hours

Yield: 1.8 apm Date: October 7, 2003

Specific Capacity: 0.16 gpm/it

Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by: Christopher Sharpe

**M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.
* Depth Below Land Surface
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Well Construction Log

(Unconsolidated)
Quter Protective Steel Well Casing

A 3Feet

Land Surface

/////////////// ///////////
0

Lockable Expanding Weli Plug

Y,

L

| 8 inch diameter

vacuum excavation hole

N

i Well Casing
7% - .
7 2 _inch diameter
// Schedule 40 PVC

% Bentonite Grout

10.0 ft* Bottom of Vacuum Excavation

6.25 inch diameter
drilled hole

30.0 ft* Battom of 5% Bentonite Grout

32.0 ft* Top of Well Screen

Well Screen
2 _inch diameter, 0.01 Slot
Schedule 40 PVC

No. 1 Morie Sand

LEGEND

Y /]= Overburden

= No. 1 Morie Sand
{= 5% Bentonite Grout

SCALE
Not to Scale.

42.0 ft* Bottom of Well

I 430 it" End of Baring
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_ Drilling Fluid

Well Identification Well AB

Project/No. PSEG Nuclear, LLC - Salem Generating Station / NP000571.0003
Site Location Artificial Island, Hancock's Bridge, New Jersey
Town/City Hancock's Bridge

County Salem State New Jersey
Permit No. 340007081

Land-Surface Elevation 99.10 _feet Surveyed

Top-of-Casing Elevation 101.83 feet [ | Estimated

Datum  NAVD 1988

Installation Date(s) October 2, 2003

Drilling Method Hollow-Stem Auger

Drilling Contractor A.C. Schultes, Inc.

Not Applicable (NA)

Development Technique(s) and Date(s): Submersible pump on
October 7, 2003. Development was considered complete when
turbidity in discharge was reduced/eliminated.

Fluid Loss During Drilling: . 0 gallons

Water Removed During Development: 50 gallons

Static Depth to Water: 9.5 feet betow M.P.**
Pumping Depth to Water: 19.7 feet below M.P.**
Pumping Duration: 13 hours

Yield: 1.25 gpm Date: October 7, 2003

Specific Capacity: 0.12 gpm#it

Weli Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential ulilities.

Prepared by: Christopher Sharpe

** M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.
* Depth Below Land Surface
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Well Construction Log Well Identification Well AC

(Unconsolidated)
Outer Protective Steel Well Casing

A 3Feet . Project/No. PSEG Nuclear, LLC - Salem Generating Station / NP000571.0003

Land Surface Site Location Artificial Island, Hancock’s Bridge, New Jersey

' W%//// . // Town/City Hancock's Bridge

S

/ Lockable Expanding Well Plug
/ County Salem State New Jersey
/ . Permit No. 340007082

/ Land-Surface Elevation 99.00 _feet Surveyed
_ v 15_inch diameter Top-of-Casing Elevation 101.25 feet [ ] Estimated

% vacuum excavation hole

Datum  NAVD 1988

. Well Casing Installation Date(s) September 26, 2003
// 6 _inch diameter
Schedule 40 PVC Drilling Method Hollow-Stem Auger
Drilling Contractor A.C. Schultes, Inc.

% Bentonite Grout

\\§

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s): Submersible pump on

10.0 ft* Bottom of Vacuum Excavation October 7, 2003. Development was considered complete when

turbidity in discharge was reduced/eliminated.

Fluid Loss During Drilling: 0 gallons
- | e
Water Removed During Development: 50 gallons
a1
// / / / . 13.00 ° inch diameter Static Depth to Water: 8.2 feet below M.P.™
drilled hole
/ Pumping Depth to Water: 198 feet below M.P.**
. . .
/ . Pumping Duration: 1 hours
& 12.0 ft* Bottom of 5% Bentonite Grout
i Yield: 1 gpm Date: October 7, 2003
_ . .
: Specific Capacity: 0.09 gpm#t
// i 14.0 ft* Top of Well Screen
Well Purpose Well installed to monitor groundwater quality.
Well Screen
_6 inch diameter, 0.01 Slot
/ Schedule 40 PVC
Remarks Vacuum excavation was performed to a depth of 10 feet
No. 1 Morie Sand below ground surface at the location of the monitoring well to help identify

potential utilities.

-

= Overburden
= No. 1 Morie Sand
= 5% Bentonite Grout

HEENEEERERREEN

SCALE Prepared by: Christopher Sharpe
Not to Scale.
24.0 ft* Bottom of Well ** M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.
Emn | 245 #" Endof Boring * Depth Below Land Surface

i
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Well Construction Log

(Uncansolidated)
Quter Protective Steel Well Casing

A 3Feet

Land Surface

Lockable Expanding Well Plug

_

8 inch diameter
vacuum excavation hole

Well Casing
2 _inch diameter
Schedule 40 PVC

% Bentonite Grout

P

6.25  inch diameter
drilled hole

33.0 ft* Top of Well Screen

Well Screen
Schedule 40 PVC

No. 1 Morie Sand

LEGEND

Qverburden

= No. 1 Morie Sand
= 5% Bentonite Grout

.
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SCALE
Not to Scale.
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i
, 43.0 ft* Bottom of Well

L 100 ft" End of Boring

T

Well Identification

Well AD

Project/No. PSEG Nuclear, LLC - Salem Generating Station / NP000571.0003
Site Location Artificial Istand, Hancock's Bridge, New Jersey
Town/City Hancock's Bridge
County Salem State New Jersey
Permit No. 340007083
Land-Surface Elevation 99.10 _feet Surveyed
Top-of-Casing Elevation 10135 feet [ | Estimated

Datum  NAVD 1988

Installation Date(s)

QOctober 3, 2003

Drilling Method

Hollow-Stem Auger

Drilling Confractor

A.C. Schuites, Inc.

Drilling Fluid

Not Applicable (NA)

Development Technique(s) and Date(s):

Submersible pump on

10.0 ft* Bottom of Vacuum Excavation

2 inch diameter, 0.01 Slot

October 7, 2003. Development was considered complete when

turbidity in discharge was reduced/eliminated.

Development was halted several

times as a result of a lack of water in the well.

Fluid Loss During Drilling: 0

Water Removed During Development:

30.0 ft* Bottom of 5% Bentonite Grout

gallons
gallons
feet below M.P.**
feet below M.P.**

hours

Static Depth to Water: 7.5

Pumping Depth to Water: 355

Pumping Duration: 6.15

Yield: NA gpm Date: October 7, 2003
Specific Capacity: NA

Well Purpose Well installed to monitor groundwater quality.

Remarks

Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

_potential utilities.

Prepared by: Christopher Sharpe

** M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.

* Depth Below Land Surface
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Well Construction Log
(Unconsolidated)
: Quter Protective Steel Welt Casing

A 3Feet

Land Surface

Lockable Expanding Well Plug

=

.

8 inch diameter

vacuum excavation hole

N

Well Casing
7 2 _inch diameter
Schedute 40 PVC
% 7 % Bentonite Grout
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6.25 inch diameter
drilled hole

13.5 ft* Bottom of 5% Bentonite Grout

17.5 ft* Top of Welt Screen

Well Screen
2 _inch diameter, 0.01 Slot
Schedule 40 PVC

No. 1 Morie Sand

LEGEND

7////% = Qverburden
]

= No. 1 Morie Sand
= 5% Bentonite Grout

SCALE
Not to Scale.
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. 27.5 ft" Bottom of Well

' 2//////// 28.0 ft* End of Boring

]

Well AE

Well Identification

Project/No, PSEG Nuclear, LLC - Salem Generating Station / NP000571.0003
Site Location Artificial Island, Hancock's Bridge, New Jersey
Town/City Hancock's Bridge
County Salem State New Jersey
Permit No. 340007083
Land-Surface Elevation 99.30 feet Surveyed
Top-of-Casing Elevation 101.54 feet [ | Estimated
Datum  NAVD 1988
Installation Date(s) Qctober 2, 2003
Drilling Method Hollow-Stem Auger
Drilling Contractor A.C. Schultes, Inc.
Drilling Fluid Not Applicable (NA)
Development Technique(s) and Date(s): Submersible pump on
October 7, 2003. Development was considered complete when
turbidity in discharge was reduced/eliminated.
Fluid Loss During Drilling: 0 gallons
Water Removed During Development: 25 gallons
Static Depth to Water: 7.5 feet below M.P.**
Pumping Depth to Water: 225 feet below M.P.**
Pumping Duration: 1 hours
Yield: 0.8 apm Date: October 7, 2003
Specific Capacity: 0.05 gpm/ft
Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by: Christopher Sharpe

** M.P. Measuring Point. Top of 2-inch PVC welt casing unless otherwise noted.
* Depth Below Land Surface
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Well Construction Log

{Unconsolidated)

\\\\\\\\\\

Z/////////////// 5

Quter Protective Steel Welf Casing

M 3Feet

Land Surface

Lockable Expanding Well Plug

.

.

_

\\

.

8 inch diamet

vacuum excavation hole

Well Casing
2 _inch diameter
Schedule 40 PVC

% Bentonite Grout

10.0 ft* Bottom of Vacuum Excavation

6.25
drilied hole

inch diameter

30.0 ft* Bottom of 5% Bentonite Grout

35.0 ft* Top of Well Screen

T

1

-

Well Screen
2 _inch diameter, 0.01 Siot
Schedule 40 PVC

No. 1 Morie Sand

LEGEND

U ]= Overburden
]

= No. 1 Morie Sand
= 5% Bentonite Grout

SCALE
Not to Scale.

45.0 ft* Bottom of Well

:
7

48.0 ft* End of Boring

Well Identification

Well AF

Project/No. PSEG Nuclear, LLC - Salem Generating Station / NP000571.0003
Site Location Actificial Island, Hancock's Bridge, New Jersey
Town/City Hancock's Bridge
County Salem State New Jersey
Permit No. 340007085
Land-Surface Elevation 99.20 feet Surveyed
Top-of-Casing Elevation 10161 feet [ | Estimated

Datum  NAVD 1988

Instailation Date(s)

October 1, 2003

Drilling Method

Hollow-Stem Auger

Drilling Contractor

A.C. Schultes, Inc.

Drilling Fluid

Not Applicable (NA)

Development Technique(s) and Date(s):

Submersible pump on

Qctober 7, 2003. Development was considered complete when

turbidity in discharge was

reduced/eliminated.

Fluid Loss During Drilling: 0 galions

Water Removed During Development: 50 galions

Static Depth to Water: 10 feet below M.P.**
Pumping Depth to Water: 13.5 feet below M.P.**
Pumping Duration: 0.75 hours

Yield: 2.5 apm Date: October 7, 2003

Specific Capacity: 0.71 gpmi/ft

Well Purpose Well instatled to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by:

Christopher Sharpe

** M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.
* Depth Below Land Surface
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Well Construction Log
(Unconsolidated)

8-inch Diameter Standard Flushgrade Well Vauit

Land Surface

Lockable Expanding Well Plug

10 inch diameter
vacuum excavation hole

Weli Casing
1 _inch diameter
Schedule 40 PVC

% Bentonite Grout

| 10ft” Bottom of Vacuum Excavation
1251t Bottom of 5% Bentonite Grout

7
| 13t Bottom of No. 00 Morie Sand
-

L1421 Top of Well Screen
/ No. 1 Morie Sand
Well Screen
1 inch diameter, 0.01 Slot
Schedule 40 PVC

7 inch diameter

drilled hole

Bottom of Well/Top of 5%
Bentonite Grout

5% Bentonite Grout

Bottom of 5% Bentonite Grout
29 ft* Bottom of of No. 00 Morie Sand
Top of Well Screen

Well Screen

_1_inch diameter, 0.01 Slot

Schedule 40 PVC
No. 1 Morie Sand

LEGEND

W Overburden

: = 5% Bentonite Grout
[ = No. 00 Morie Sand
= No. 1 Morie Sand

SCALE
Not to Scale.
40 ft* Bottom of Well

Well AG Shallow and Deep

Well Identification

Project/No.  PSEG Nuclear, LLC - Salem Generating Station/NP0300571.0003

Site Location Salem Generating Station - Artificial Island

Town/City Hancock's Bridge

County Salem State New Jersey
Permit No. 3400007135 (Shallow) and 3400007153 (Deep)
Land-Surface Elevation _ feet Surveyed
Top-of-Casing Elevation ___ feet [ |Estimated

Datum  New Jersey State Piane Coordinates NAD 83

Installation Date(s) February 9 and 10, 2004

Drilling Method Hollow Stem Auger

Drilling Contractor Talon Drilling Company

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s) February 11, 2004

Surging with 0.75-inch surge block and pumping with peristaltic pump.

Development was considered complete when turbidity in discharge was

reduced/eliminated.

Fluid Loss During Drilling: Not Applicable gallons

Water Removed During Development: 16 gallons

Static Depth to Water: 9.52 (shallow) and 9.71 (deep) feet below M.P.**
Pumping Depth to Water: Not Applicable feet below M.P."*
Pumping Duration: 0.75 hours

Yield: Not Applicable gpm Date: February 10, 2004
Specific Capacity: Not Applicable gpmt

Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by: Jon Rutledge

** M.P. Measuring Point. Top of 1-inch PVC well casing unless otherwise noted.

* Depth Below Land Surface
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Well Construction Log
{Unconsolidated)

Outer Protective Steel Well Casing

Land Surface

{ockable Expanding Well Plug

10 inch diameter
vacuum excavation hole

Well Casing
1_inch diameter
Schedule 40 PVC

% Bentonite Grout

Bottom of Vacuum Excavation
Bottom of 5% Bentonite Grout
Bottom of No. 00 Morie Sand
Top of Welt Screen

7
iy 15w
; f///// 145

No. 1 Morie Sand

Z/é Well Screen
/ _ 1 _inch diameter, 0.0t Slot
/ Schedule 40 PVC

7 inch diameter

drilled hole
R 245#*  Bottom of Well
}  252ft°  Top of Bentonite Grout

5% Bentonite Grout

7

28.5ft Bottom of 5% Bentonite Grout
Bottom of of No. 00 Morie Sand

Top of Well Screen

i A
B =

o 7/ Well inch diameter, 0.01 Slot
1
Schedule 40 PVC
y// No. 1 Morie Sand
LEGEND

U ]= Overburden

= 5% Bentonite Grout
L = No. 00 Morie Sand
= No. 1 Morie Sand

SCALE
Not to Scale.

40 ft* Bottom of Well

Well AH Shallow and Deep

Well Identification

Project/No. PSEG Nuclear, LLC - Salem Generating Station/NP000571.0003

Site Location Salem Generating Station - Artificial Istand

Town/City HancockK's Bridge

County Salem State  New Jersey
Permit No. 3400007136 (Shallow) and 3400007154 (Deep)
Land-Surface Etevation __ feet Surveyed
Top-of-Casing Elevation _ feet [:] Estimated

Datum  New Jersey State Plane Coordinates NAD 83

Installation Date(s) February 4 and 5, 2004

Drilling Method Hollow Stem Auger

Drilling Contractor Talon Drilling Company

Drifling Fiuid Not Applicable (NA)

Development Technique(s) and Date(s) February 11, 2004

Surging with 0.75-inch surge block and pumping with peristaltic pump.

Development was considered complete when turbidity in discharge was

reduced/eliminated.

Fluid Loss During Drilling: Not Applicable gallons

Water Removed During Development: 20 gallons

Static Depth to Water: 13.58 (shallow) and 12.92 (deep) feet below M.P.**

Pumping Depth to Water: Not Applicable feet below M.P.**
Pumping Duration: 1 hours

Yield: Not Applicable gpm Date: February 10, 2004
Specific Capacity: Not Applicable gpm/t

Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by: Jon Rutledge

** M.P. Measuring Point. Top of 1-inch PVC well casing unless otherwise noted.
* Depth Below Land Surface
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‘Well Construction Log
(Unconsolidated)
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Well [dentification

Project/No.  PSEG Nuclear, LLC - Salem Generating Station/NP000571.0003

Site Location Salem Generating Station - Artificial Istand

Town/City Hancock's Bridge

County Salem State  New Jersey
Permit No. 3400007137

Land-Surface Elevation _ feet Surveyed
Top-of-Casing Elevation _ feet :] Estimated

Datum  New Jersey State Plane Coordinates NAD 83

Installation Date(s) January 20, 2004

Drilling Method Hollow Stem Auger

Drilling Contractor Talan Drilling Company

Drilting Fluid Not Applicable (NA)

Development Technique(s) and Date(s) February 2 and 3, 2004

Surging with 4-inch surge block and pumping with 4-inch submersible.

Development was considered complete when turbidity in discharge was

reduced/eliminated.

Fluid Loss During Drilling: Not Applicable gallons

Water Removed During Development: 90 gallons

Static Depth to Water: 7.61 feet below M.P.**
Pumping Depth to Water: Not Applicable feet below M.P.**
Pumping Duration: 2 hours

Yield: 0.5 gpm Date: February 3, 2004
Specific Capacity: Not Applicable gpm/ft

Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by: Jon Rutledge

**M.P. Measuring Point. Top of 4-inch PVC well casing unless otherwise noted.

7 * Depth Below Land Surface
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Well Construction Log
(Unconsolidated)
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SCALE

Not to Scale.
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Well AJ

Well Identification

Project/No.  PSEG Nuclear, LLC - Salem Generating Station/NP000571.0003
Site Location Salem Generating Station - Artificial Island
Town/City Hancock's Bridge
County Salem State  New Jersey
Permit No, 3400007138
Land-Surface Elevation __ feet Surveyed
Top-of-Casing Elevation __feet [ |Estimated
Datum  New Jersey State Plane Coordinates NAD 83

Installation Date(s) January 23, 2004

Drilling Method Hoflow Stem Auger

Drilling Contractor Talon Drilling Company

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s) January 29 and 30, 2004

Surging with 4-inch surge block and pumping with 4-inch submersible.

Development was considered complete when turbidity in discharge was

reduced/eliminated.

Fluid Loss During Drilling: Not Applicable gallons

Water Removed During Development: 130 gallons

Static Depth to Water: 8.14 feet below MP.*™
Pumping Depth to Water: Not Applicable feet below M.P.**
Pumping Duration: 3.5 hours

Yield: 0.25 apm Date: Janauary 30, 2004
Specific Capacity: Not Applicable gpmft

Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by: Jon Rutledge

**M.P. Measuring Point. Top of 4-inch PVC well casing unless otherwise noted.
* Depth Below Land Surface
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Well Construction Log
{Unconsolidated)
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Well AL

Well Identification

Project/No. PSEG Nuclear, LLC - Salem Generating Station/NP000571.0003

Site Location Salem Generating Station - Artificial Island

Town/City Hancock's Bridge

County Salem State  New Jersey
Permit No. 3400007140

Land-Surface Elevation _ feet Surveyed
Top-of-Casing Elevation __ feet D Estimated

Datum  New Jersey State Plane Coordinates NAD 83

Installation Date(s) January 21, 2004

Drilling Method Hollow Stem Auger

Drilling Contractor Talon Drilling Company

Driifing Fluid Not Applicable (NA)

Development Technique(s) and Date(s) February 3 and 4, 2004

Surging with 2-inch surge block and pumping with 2-inch submersible.

Development was considered complete when turbidity in discharge was

reduced/eliminated.

Fluid Loss During Drilling: Not Applicable gallons

Water Removed During Development: 80 galions

Static Depth to Water: 7.09 feet below M.P.**
Pumping Depth to Water: Not Applicable feet below M.P.**
Pumping Duration: ' 1.6 hours

Yield: 1 gpm Date: February 3, 2004
Specific Capacity: Not Applicable apmift

Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

potential utilities.

Prepared by: Jon Rutledge

** M.P. Measuring Point. Top of 2-inch PVC well casing unless otherwise noted.
* Depth Below Land Surface
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Well Construction Log
{Unconsolidated)
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Well Identification Well AM

Project/No.  PSEG Nuclear, LLC - Salem Generating Station/NP000571.0003

Site Location Salem Generating Station - Artificial Istand

Town/City Hancock's Bridge

County Salem State  New Jersey

Permit No. 3400007141

Land-Surface Elevation feet Surveyed
Top-of-Casing Elevation feet [ ] Estimated

Datum  New Jersey State Plane Coordinates NAD 83

Installation Date(s) January 15, 2004

Drilling Method Hollow Stem Auger

Drilling Contractor Talon Drilling Company

Drilling Fluid Not Applicable (NA)

Development Technique(s) and Date(s) February 2 and 3, 2004

Surging with 4-inch surge block and pumping with 4-inch submersible.

Development was considered complete when turbidity in discharge was

reduced/eliminated.

Fluid Loss During Drifling: Not Applicable gallons

Water Removed During Development: 60 gallons

Static Depth to Water: 6.91 feet below M.P.*™
Pumping Depth to Water: Not Applicable feet below M.P.*™
Pumping Duration: 2 hours

Yield: 0.25 gpm Date: February 4, 2004
Specific Capacity: Not Applicable gpm/ft

Well Purpose Well installed to monitor groundwater quality.

Remarks Vacuum excavation was performed to a depth of 10 feet

below ground surface at the location of the monitoring well to help identify

_potential utilities.

Prepared by: Jon Rutledge
; SCALE
. Not to Scale.
// 209 ft* Bottom of Well **M.P. Measuring Point. Top of 4-inch PVC well casing unless otherwise noted.
vy ) * Depth Below Land Surface



MONITORING WELL CERTIFICATION FORM B

LOCATION CERTIFICATION
Name of Owner PSE&G Salem Generating Facility
Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: : SRP Case No.:
LAND SURVEYOR'’S CERTIFICATION
Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number(As shown on application or plans) Well K
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75° 32’ 08.95” Latitude: North ___39° 27’ 51.08”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 231.435 East 199,697
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent

on-site datum) Rim 102.36 PVC 102.00 ground 99.71

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 _scaled actnal elevation

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that I do notbelieve tobe true. I am also aware that if I knowingly direct or-authorize the

violation of any statute, ] am personally liable for the penalties. -
Ul e WL
| _ ! / M:/ZZ/" 6/16/2003
PROFESSIONAL LAND SURVEYOR'’S SIGNATURE DATE
RICHARD C. MATHEWS GS29353

PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR'’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B

LOCATION CERTIFICATION
Name of Owner PSE&G Salem Generating Facility
Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'’S CERTIFICATION
Well Permit Number:

This number must be permanently affixed to the well casing,

Owners Well Number (As shown on application or plans) Well L
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 14.41” Latitude: North ___39°27’ 46.07”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,933 East 199,263
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent

on-site datum) Rim 101.74 PVC 101.46 ground 99.34

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site daturn is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 240 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a faise statement thatI donotbelieve to be true. I am also aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

M (’ ij// 6/16/2003

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B

LOCATION CERTIFICATION
Name of Owner PSE&G Salem Generating Facility
Name of Facility PSE&G Salem Generating Facility
Location, Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'’S CERTIFICATION
Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW-M
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75° 32° 10.79” Latitude: North __ 39° 27° 45.20”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,843 East 199,546
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent

on-site datumy) Rim 102.37 PVC 102.17 ground 99.26

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 540, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that ] do notbelieve tobe true. ] am also aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

p /ﬁ/ ( ﬂ%% 7/08/2003

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR'’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'’S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) Well N
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 09.31” Latitude: North ___39° 27’ 44.57”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,777 East 199,661
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent :
on-site datum) Rim 102.00 PVC 101.65 ground 99.41

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 _ scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
ifI make a false statement thatI do notbelieve to be true. I am also aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

YR A

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B

LOCATION CERTIFICATION
Name of Owner ' PSE&G Salem Generating Facility
Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'’S CERTIFICATION
Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) Well O
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75° 32’ 07.05” Latitude: North __ 39° 27’ 44.85”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,804 East 199,839
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01” in relation to permanent
on-site datum) Rim 101.76 PVC 101.33 ground 99.20

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy 0of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 _scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
ifI make a false statement that I donot believe to be true. I amalso aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

WU LA

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B

LOCATION CERTIFICATION
Name of Owner PSE&G Salem Generating Facility
Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR’S CERTIFICATION
Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) Well P
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 04.93” Latitude: North __ 39° 27’ 40.25"
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet: -

North 230,336 ' East 200,000
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent
on-site datum) v Rim 101.56 PVC 101.13 ground 99.00

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that I donotbelieve to be true. I amalso aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

( M 6/16/2003

PROFESSIONAL LAND SURVEYOR'’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE. NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER
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MONITORING WELL CERTIFICATION FORM B

LOCATION CERTIFICATION
Name of Owner PSE&G Salem Generating Facility
Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'’S CERTIFICATION
Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) Well Q
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°31°49.72” Latitude: North ___39° 27’ 43.45”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,645 East 201,196
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01’ in relation to permanent
on-site datum) Rim 107.03 PVC 106.59 ground 104.45

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assurne datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that I do not believe to be true. I amalso aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

gé/ ( W % 7/1/2003

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR'’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B

LOCATION CERTIFICATION
Name of Owner PSE&G Salem Generating Facility
Name of Facility PSE&G Salem Generating Facility
Location, Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR’S CERTIFICATION
Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW-R
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75° 32’ 09.60” Latitude: North ___ 39°27° 45.84”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,906 East 199,640
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent

on-site datum) Rim 102.42 PVC 102.35 ground 99.82

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that I do not believe tobe true. I am also aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

PROFESSIONAL LAND SURVEYOR'’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR'’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR’S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW S
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 09.92” Latitude: North ___ 39° 27" 43.92”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,711 East 199,613
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent
on-site datum) PVC 99.04

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy 0£0.2”.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actua] elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that [ have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that I donotbelievetobe true. I am also aware that if I knowingly direct or authorize the
violation of any statute, [ am personally liable for the penalties.

/ /f - 7;5“ /
Nf/ (7 At 2/23/04

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS829353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE. NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B

LOCATION CERTIFICATION
Name of Owner PSE&G Salem Generating Facility
Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR’S CERTIFICATION
‘Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) Well T
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75° 32’ 10.53” Latitude: North __ 39° 27° 52.45”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 231,575 East 199.575
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent

on-site datum) Rim 104.39 PVC 104.13 ground 100.97

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°))

Site Monument N 5+0. E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe ‘the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
ifI make a false statement that I do not believe to be true. I am also aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

PROFESSIONAL LAND SURVEYOR'’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR’S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW U
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75° 32’ 09.95” Latinde: North __ 39° 27’ 50.43"
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 231.370 East 199.618
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01” in relation to permanent
on-site datum) RIM 99.19 PVC 98.57

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datumn of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5-+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incompiete information and that I am committing a crime in the fourth degree
if 1 make a false statementthat I donotbelieve tobe true. I am also aware that if I knowingly direct or authorize the
violation of any statute, [ am personally liable for the penalties.

D SEAL S
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PROFESSIONAL LAND SURVEYOR'’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR'S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MWV
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75° 32 10.83” Latitude: North ___ 39° 27’ 50.27”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 231,355 East 199,548
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01” in relation to permanent
on-site datum) RIM 99.03 PVC 98.74

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that [ am committing a crime in the fourth degree
if I make a false statement that ] donotbelieveto betrue. I amalso aware that if I knowingly direct or authorize the
violation of any statute, | am personally liable for the penalties.

)5 SEAL ,~
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PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE. NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility
Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:

LAND SURVEYOR'’S CERTIFICATION
Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW W
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75232 12.01” Latitude: North 39° 27’ 44.55”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet: ‘

North 230,777 East 199.450
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01” in relation to permanent
on-site datum) RIM 98.99 PVC 98.69

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that 1 have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. [ am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that 1 do not believe to be true. I am also aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

p‘////ﬁi ( ”787]1% 2/23/04

PROFESSIONAL LAND SURVEYOR'S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B

LOCATION CERTIFICATION
Name of Owner PSE&G Salem Generating Facility
Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR’S CERTIFICATION
Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW-Y
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 13.36” Latitude: North _ 39° 27 44.47"
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,771 East 199,343
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent
on-site datum) Casing 102.31 PVC 101.81 Ground 99.2

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5 + 0, E 2 + 0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that I do not believe to be true. I am also aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

2 i

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR'’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B

LOCATION CERTIFICATION
Name of Owner PSE&G Salem Generating Facility
Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'’S CERTIFICATION
Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW-Z
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 12.64” Latitude: North __ 39° 27 44.59”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

I4

North 230,681 East 199,399
Elevation of Top of Inner Casing (Cap off) at
Reference mark (o nearest 0.01° in relation to permanent
on-site datum) Casing 102.39 PYC 101.86 Ground 99.3

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5 + 0, E 2 + 0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, 1 believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that 1 do not believe to be true. I am also aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

PROFESSIONAL LAND SURVEYOR'’S SIGNATURE - DATE

RICHARD C. MATHEWS GS29353 :
PROFESSIONAL LAND SURVEYOR'’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR'S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:

LAND SURVEYOR'S CERTIFICATION
Well Permit Number:
This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW AA
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32°10.81" Latitude: North __ 39° 27" 42.83”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,603 East 199,541
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent
on-site datum) RIM 99.30 PVC 99.07

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that [ am committing a crime in the fourth degree
if I make a false statement that] donot believe to be true. I am also a ware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

4 SEAL
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PROFESSIONAL LAND SURVEYOR'’S SIGNATURE DATE

RICHARD C. MATHEWS (829353
PROFESSIONAL LAND SURVEYOR’'S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE. NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location, Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'’S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW AB
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 09.08” Latitude: North ___ 39° 27° 43.05"
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,623 East 199,677
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent
on-site datum) PVC 9893

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement thatI do not believe to be true. I am also aware that if I knowingly direct or authorize the
violation of any statute, 1 am personally liable for the penalties.

)7 / SEAL
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PROFESSIONAL LAND SURVEYOR'’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE. NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR’S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW AC
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75° 32 08.49” Latitude: North 39° 27’ 44.05”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,724 East 199,725
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent
on-site datum) PVC 98.77

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that] donotbelieve tobe true. I am also aware that if I knowingly direct or authorize the
violation of any statute, ] am personally liable for the penalties.

/4 ( W 2/23/04

PROFESSIONAL LAND SURVEYOR'S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW AD
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 09.99” Latitude: North 39° 27’ 43 64"
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,684 East 199,607
Elevation of Top of Inner Casing (Cap off) at

Reference mark (to nearest 0.01° in relation to permanent
on-site datum) PVC 98.99

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.}

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that ] donotbelieve to be true. I amalso aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

/7 ,,
/ LW ( 0705‘(%0 2/23/04
PROFESSIONAL LAND SURVEYOR'’S SIGNATURE DATE
RICHARD C. MATHEWS (GS29353

PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR'’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'’S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW-AE
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 06.97” Latitude: North ___39° 27’ 45.11”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,829 East 199,845
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent
on-site datum)

Casing 102.07 PVC 101.54 Ground 99.3

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5 + 0, E 2 + 0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that 1 have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, 1 believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that I do not believe to be true. I am also aware that if I knowingly direct or authorize the
violation of any statute; I am personally liable for the penalties.

W i

PROFESSIONAL LAND SURVEYOR’S SIGNATURE - DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility

Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'’S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW-AF
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 08.75” Latitude: North __ 39° 27> 41.74”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,491 East 199,702
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent
on-site datum) Casing 102.00 PVC 101.61 Ground 99.2

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.) :

Site Monument N 5 + 0. E 2 + 0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that I do not believe to be true. I am also aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

2V il

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR’S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW AG-S
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32°11.23" Latitude: North ___ 39°27°41.77”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,496 East 199,508
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01’ in relation to permanent
on-site datum) - PVC 99.29

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100’, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy 0f 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this

- document and al] attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the.

information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that I do notbelieve tobe true. I am also aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

;i SEAL
//QM/_//) 4 /M?a,(j\ﬂ 2/23/04

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




RN

MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:

LAND SURVEYOR’S CERTIFICATION
Well Permit Number:
This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW AG-D
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 11.23” Latitude: North __ 39°27°41.77”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,496 v East 199,508
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01” in relation to permanent
on-site datum) » PVC 99.20

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy 0f 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that I donot believe to be true. I am also aware that if [ knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&QG Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR’S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owmers Well Number (As shown on application or plans) MW AH-S
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 10.10” Latitude: North ___39° 27" 41.33”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,450 East 199,596
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01” in relation to permanent
on-site datumn) PVC 102.58

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy 0of 0.2°))

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement thatI donot believe to be true. I am also aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

ﬁj s SEAL, '
7 /i Y .
o ( /77 7@;@"” 2/23/04

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW AH-D
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32°10.10” Latitude: North _39° 27’ 41.33”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,450 East 199.596
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent
on-site datum) PVC 102.70

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. 1 am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that ] am committing a crime in the fourth degree
if I make a false statement that I donot believe tobe true. I am also aware that if T knowingly direct or authorize the
violation of any statute, | am personally liable for the penalties.

), sEAL
/%/d W/ s 2/23/04
PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE
RICHARD C. MATHEWS GS29353

PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE, NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:

LAND SURVEYOR'’S CERTIFICATION
Well Permit Number:
This number must be permanently affixed to the well casing.

Ovwmers Well Number (As shown on application or plans) MW Al
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32°11.11" Latitude: North 39°27°44.76”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,798 East 199,521
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent
on-site datum) PVC98.79

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. 1 am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that I donot believetobe true. I am also aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penaities.

 SEAL /
(U € Wk

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE
RICHARD C. MATHEWS GS29353

PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE. NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek. Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW AJ
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 09.24” Latitude: North __ 39° 27° 43.51”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,670 East 199.665
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent
on-site datum) PVC 98.85

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100’, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.) ]

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuais immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement that I do not believe tobe true. I amalso aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

/g SEAL
‘/’[/ (/ 77//”*" 2/123/04

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE. NEW JERSEY 908 725 0230

PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER



MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: SRP Case No.:
LAND SURVEYOR'S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW AL
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75°32° 07.44” Latitude: North ___39° 27’ 42.78"
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,594 ; East 199,806
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01’ in relation to permanent
on-site datum) : RIM 99.42 PVC99.13

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2°.)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if [ make a false statement thatI donotbelieve to be true. I amalso aware that if I knowingly direct or authorize the
violation of any statute, I am personally liable for the penalties.

u/J/ 4 M«iz; . 2/23/04

PROFESSIONAL LAND SURVEYOR’S SIGNATURE DATE

RICHARD C. MATHEWS GS29353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE. NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER




MONITORING WELL CERTIFICATION FORM B
LOCATION CERTIFICATION

Name of Owner PSE&G Salem Generating Facility

Name of Facility PSE&G Salem Generating Facility
Location Lower Alloways Creek, Salem County
UST Number: . SRP Case No.:
LAND SURVEYOR’S CERTIFICATION

Well Permit Number:

This number must be permanently affixed to the well casing.

Owners Well Number (As shown on application or plans) MW AM
Geographic Coordinates NAD 83 (to the nearest 1/10 of second)

Longitude: West 75° 32’ 09.07” Latitude: North 39° 27 44.42”
New Jersey State Plane Coordinates NAD 83 to nearest 10 feet:

North 230,762 East 199,680
Elevation of Top of Inner Casing (Cap off) at
Reference mark (to nearest 0.01° in relation to permanent
on-site datum) PVC 98.55

Source of elevation datum (benchmark, number/description and elevation/datum. If an on-site datum is used, identify here,
assume datum of 100°, and give approximate actual elevation. Please note that, if information from the well is to be
submitted electronically, the EDSA manual specifies the well elevation to be reported according to NAVD 1988 to an
accuracy of 0.2".)

Site Monument N 5+0, E 2+0 Elevation 102.78 scaled actual elevation 10

Significant observations and notes:

AUTHENTICATION

I certify under penalty of law that 1 have personally examined and am familiar with the information submitted in this
document and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the
information, 1 believe the submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false, inaccurate, and incomplete information and that I am committing a crime in the fourth degree
if I make a false statement thatI do notbelieve tobe true. I am also aware that if I knowingly direct or authorize the
violation of any statute, [ am personally liable for the penalties.

J / SEAL /
%ﬁ ( / %/@W 2/23/04

PROFESSIONAL LAND SURVEYOR'’S SIGNATURE DATE

RICHARD C. MATHEWS GS829353
PROFESSIONAL LAND SURVEYOR’S NAME AND LICENSE NUMBER

43 WEST HIGH STREET, SOMERVILLE. NEW JERSEY 908 725 0230
PROFESSIONAL LAND SURVEYOR’S ADDRESS AND PHONE NUMBER
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PAGE 86/10
04/07/2003 _13:32 FAX 658 845 1335 ' R1005/009
DWR-198 M New@ey‘ Department of Enyironmental Pr@(m
8/00 : Bureau of Water Allocation
MONITORING WELL RECORD
Well Rermit No. 34 . G0l
Atias Sheet Coordinates __ 11 :_fil - 03¢
OWNER IDENTIFICATION - Owner 310
Address PR-DOY 26— .
Ctty — RANCOTKS. pRIDG: . State ¥l Zip Code
WELL LOCATION - F not the same as owner please give acdress.  Owner's Well No. M) 3 ‘_\_A_& N XK)
CWNVL__.__.suL Municipality _ LORFR ALUOWAYS __ LotNe._4.Q1 Block No,__ 26
odress _____FND OF ATLOWAY CREEK NECK RD

A DATEWELLSTARTED ) /207 oy
TYPE OF WELL (as per Wall Perrmit Categories) MON] TORING DATE WELL COMPLETED % /- % / oy
Regulatory Program Requiring Well — Case 1.D.# S
CONSULTING FIRMFIELD SUPERVISOR (K applioable) — ' Tole.# =

WELL CONSTRUCTION Nots: Meaoure & dopths | Depthto] Depihito |.Diametet Wai Jratig
Towd depth oflod__FC2___. from land Siface Tm‘m Botom (1) | goohes) | " | toainch noy)
Welfinshedto T2 ~—

[srgemrercaies | 321 70 1 2 | we s
Barshole diameton; Miadie Casig L — :
o Top_____é___.!b (for triple cased wols only) _

. Boﬂom,_ _" - [ N Omrﬂ l ot

Well wes finished: Hlebove grade (tongew diameter) : -

] fwsh mountéd Open Hole or Scrsen

s Noused x ) |0 | ¥D 2z 'Owlc_,. | (0]
If finiched above grada, casing height [esck * : o {000 |
.up)abmhnda?lnpe..z—.ﬁ; Blank Cosinge :

y ! (NO.Uﬂd co) . R e
Wass steel protective casing Instalied? _ e
esd No , Tail Piace -

' Spatic water lovel ater dllng ik % [ogipan ] = 1C 1 Mes | =
w-whvelmmeaumdmm er;m[t A = T % :Nfgo!f;ni S g \bs.
wolmdeve'apedm__L__murs o oY .1 (» | Bentonkte ~| 300 e

w2 pm _ L Grouting Method ___ X &mms. ~ .
Method of development L Drilling Method ______J
Was permanent pumping equipment installed? D‘Voa’Wn i . G YT -

Pump capacly b gpm N Nmeeamuapmwnammmasummmmww
Pump type: — Cd i formations. R . -

Leve of Protaction used on s (sl one) Nm@-c q A ~Plaz T Fiee Mpd o, S\l Sand

Drling il ____ mooma_.imz_:l.i e = -
Health and Safety Pian submitted? [ Yes' S’ - i B —

I cextitythat | have conetruetéa the above rsferenced wellin MW [
socordance with ail well permit requirements and applicable S s Co s Shiaaley

Stats rutes and reguiations.
Driling Gompany __« o somnns 1wt —
_ AS-BUILT WELL LOCATION
We Driller (Print) Mﬁﬂ (NAD 83 HORIZONTAL DATUM).

m

. NORTH]NG‘,____,_._._ EASTING

Registation No.,_IM\D 15U pate_Ld 7 ) /O] T f--c____.
': i . um___ —— _:___ - m ’ "

COPIES: White-DEP  Oanary-Diflr  Pink-Owner  Gadeniod - ~Hellh Dept
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PAGE 87/10
04/07/2003 13:32 FAX 858 845 1338 @oos/009
DWR-138 M Nev@ey Department of Environmental FrQnon
800 Bureau of Water Allocation
NITOR WELL REC
Well Permit No. - o332
’ Aties Sheet Coordinates __ 13 N1 At
OWNER IDENTIFICATION - Ovmner ____vorgs nyipap 1)e
Acldta‘}ms MM 3 Zip Coda

WELL LOCATION - If not the same es owner please give address.  Owners Well No. M\Q .-6 l\kk\L)

Heahh end Safety Pisn submitted? [ Yes B No
Level of Protection usud on site (circie one) Naa(TC B A
1 certify that | have consinxcted the above referenced well in

awwdanoemma#mllpemmraqwmam”pl&xbk
State rules and reguistions. -

Drilling Gompeny __»_c_scmggs-1e.

County SALEN Municipailty __1.owR spaowavs  (otNo. 4,01  Block No. 26
- FND.OF ALFORAY (REFK NFCK BG
Address pATeweLL sTARTED _\ ¢ Dy ©%
TYPE OF WELL {25 per Well Permit Categories) ____ MONTTURING DATEWELL COMPLETED —'*—’-1?/—23
Regutatory Program Requiring Wall —_ Case LD# :
CONSULTING FIRM/RIELD SUPWISOR (i applicable) —— - _Tele. § _ —=
WELL CONSTRUCTION Niote: Measore Al Gepths | Depth to] Daphito | Diameter Wei/Fating
Total depth gﬂlled ___3!2_..._1:‘! from land suriaoe Top (i) | Bottom ()| (inches) Maserial {Ibesch no.)
.__312._.-
Wellfiniched to S'mbllnneroasiw 7] 10 ré e Yo
* Borehole Gammr Middio Dasing R
___.L.._. {tor triple casad wells onMJ
Outer Casing
Well was nmhoc g_abo;o gude gpen &:tb:a »
fluah mountod of Scresn )
, 20| S0 |-2 o
H%Mnbmem.ommhovn(w (BN:_:M \ ) e y OUR
up) ehove land surfaos _—2__ ft. (No. Usad y
\:as:el i casing instelled? oo Proce - |
- e vt e gL ok Sl [ 6 | Mo | ®,
i using NeatComem | — s
Well was developedfor___ \___hows |t C | &% o Bertonle | OO Ibe.
® 2. __om Grouting Method ___Teernems -
Method of devslopment e Dritiing Mem::d____&_-ﬁm;
Waopemanan!pumng equpmomhshlhd? DYeaﬂNo GEOLOGICLOG
Punpcapacny = gpmn Nmemdapmwhmwawrwumcwnwmwmm
L4 1 -L&._
Pumg type: i fom = S
Drifing Fluid — Tvmdﬁmm&;‘zi _ ¥ V‘ﬁm—

A ]

As-Bt?ﬁ.'r WELLLOCATION
Well Driller (Pﬂnt)__C_&m_M&...___ (NAD $3 HORIZONTAL DATUM)
NI INUS Y FEET
Drillers S‘QHWEMM“__ -
NORTHING: ___ __ . __ BASTING: . _ ...
Reglstraion No._MDI\SYb  pate S / ) /073 o - & ° .
tf e e e MrONGITODR___ " "
COPIES: White-DEP  Carwery-Driler  Pink-Owner  Goldenrod - Heafih Dspt.
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PAGE 83/19
ouo:/zona 13:32 PAX 856 845 1338 . i4002/009
| OWR-138 M NewOsey DepartmerﬂofEnvuronmemal Pr@uon
Voo reay of Water Allocation
e Mourr OBMG WELL RECORD

Well PermitNo._____ ¥ . 06220

Alas Shost Coordinates __3b ;€1 5 Nas

" OWNER DENTIFICATION - Owner___pemie; i Tap 130

&dt:m __:;mo;lc;.m State N Zip Code
‘ o give address.  Owner's Well No. _m_\_ﬁg\_g'_«\;@__“
WELLLOCATION - ¥ not the same &s owner m P::‘vwe ks Yo T
mmss"""l o G- AL ' DAYE WELL STARTED 2 12 /O
TYPE OF WELL (as per Well Pommit Categorles) ___ MONTTORING WEWW"’-__E‘_‘”—"—-’JW—"‘!
Regulatery Program Requiiing Well e Case L.D.# y
CONSULTING FIRMFIELDR SUPERVISOR (if applicable) C — Tole. & - _
WELL CONSTRUCTION Note: Measirre all Gepls | Depthto] Dwpthto | Diameter ~Wat/Rating
 Touldopthcrlsd_20 fomlandmurice | Top (1) | Botiom )| Gncnen) | M [
Borehole diameter; Middie Casing J g T "
Top_____ w® [ in. {for triple caead welis only)]
Bottom (s ___in, Ovier Ceni
Welmﬁnlshed:B’dmem dameter) L o
(] Mush mourted . |Open Holo or Sereen o 20 B \ : ; ss “* o
nﬂnsﬂedabmgmmmgm(sﬂck (goh:“d A ) e — - '. .
¥} sbove tarkd &1utios .. (No.Used ) R IO
BdYes Tal Ploce
Silﬂcwmlevdmrdﬂlng__b_n. @ravel Pack <] 20 | © e | A :
Water level was mebsured using W, Sccan — » o T F“@EE&—_M‘-L_II:.
Welwudeveaopeurw_ﬂ.,-_hm ®° =" & | Eemotn .| Shobs
t___ D _opm o Grouting Method v
Method of devalopment s Drilling Method Y §
Was petmanent pumping :ﬂ:nmti\dalbq’ DYesﬂNo ~ T GEOLOGIG Toa 4
Pump eapacity ——fpm Nmammmmmmmmmwmm
Pump type: - AR t] formations. 3

Driling Fluld — TR CME IS
Health and Sofety Plan submited? (] Yes}{ N0
Level of Protaction vsed on site {circio one) Nm@c BA

J ceriify that { have constructed the above refarenced well in
accordance with all well permit requirements and applicable

. State ruies and regulations.
Drifing Company __s ¢ SQuIYRE 18" S
o AS-FUILT WELL LOCATION
Well Drifler (Pring __ C MRS IARREA] PR ' gmas BORIZONTAL DATUM)
N INATE IN US St FEET ‘
Dﬂms&gmm__g\;nwaﬁs'_._'___- A T
; Uy ) o NORTHING: ... BASTING:__ ..
Registration No.__ M _\5Y% ___ pate_Hy ) /0% T e
’ ° o wmmz:___o__'_;_-_gzmmm AL

[ S, Ju—

COPIES: White-DEP  : Canary-Driler  Pink-Owner  Goidenrod - Health Dept.



DWHR-520 New Jersey Department of Environmental Protection
& Water Supply Element - Bureau of Water Allocation

WELL ABANDONMENT REPORT

34-06028
MAIL TO: Bureau of Water Allocation WELL PERMIT # of well sealed

\ PO Box 426

~ Trenton, NJ 08625-0426 DATE WELL SEALED _5/6/03

PROPERTY OWNER _PSE&G Services Corp

ADDRESS_80 Park Place Newark, NJ 07102

WELL LOCATION _ Artificial Island Lower Alloway Twp., NJ __Salem
Street & No., Township, County

Well M 401 26
Well No. Lot No. Block No.

USE OF WELL PRIOR TO ABANDONMENT: ___ Monitoring

REASON FOR ABANDONMENT:___Decommission

WAS ANEW WELLDRILLED? RYes 0OnNo PERMIT # OF NEW WELL__3400006990
, Cross-section Draw a sketch showing distance and relations of well site to
TOTAL DEPTH OF WELL ____20___._ of sealed well nearest roads, buildings, etc.
DIAMETER " o .
CASING LENGTH . 10'
SCREEN LENGTH 10' '
NUMBER OF CASINGS 1
\ MATERIAL USED TO DECOMMISSION WELL: j ' ' qn-s

NA Gallons of Water ¥ } i

NA Lbs. of Cement ( 1yo”

NAK Lbs. of Bentonite i ‘0~ uug

N Lbs. of Sand/Gravel )
AN P , | % Probe rods + millsiot soren overdrilte

(none if well is contaminated) " wekh 3% HSA h de,p Hy . Weli poit wios ./uQ

FORMATION: Gonsolidated 77 and o new prepack well was installed

Unconsolidated L j N

To permit adequate grouting, the casing should remain in place, but ungrouted liner pipes or any other obstructions must
be removed. Pressure grouting is the only accepted method.

WAS CASING LEFT IN PLACE? [J YES R NO CASING MATERIAL:

WERE OTHER OBSTRUCTIONS LEFT IN WELL? [JYES R NO WHAT WERE THE OBSTRUCTIONS:

IF "YES*", AUTHORIZATION GRANTED BY ON .
(NJDEP Official) (Date)
Was an alternative decommissioning method used? [JYES RNO
IF "YES", authorization granted by ON
(NJDEP Official) (Date)
| certify that this well was sealed in accordance with N.J.A.C. 7:9-9.1 et seq.
Nicholas A. Fallucca . PO Box 423 West Creek, NJ 6/26/03
Performing Work (Print or Type) . dargss Mailir%g Date
. Name of NJ Certified Well Sealer ! 1152
Signature of NJ Certified Well Sealer Registration #

Performing Work
COPIES: White - Water Allocation Yellow - Owner Pink - Health Dept. Goldenrod - Driller




Bureau of Water Allocation

3400006990
MONITORING WELL RECORD Atlas Sheet Coordinates
OWNER IDENTIFICATION PSE&G Services Corp 3491635

A ddress 80 Park Place
Newark

~Y State New Jersey Zip Code _07102
WELL LOCATION - If not the same as owner please give address Owner's Well No, _WellM
County _Salem Municipality _Lower Alloway Twp. Lot No. 4.01 Block No., 26

Address artificial Island
WELL USE Monitoring

DATE WELL STARTED 5//03
DATE WELL COMPLETED 5/5/03

WELL CONSTRUCTION Note: Measure all depths || Depth to || Depthto | Diameter || Material Wgt./Rating
Total Depth Drilled 20 fi from land surface Top (ft.) || Bottom (ft.) || (inches) (Ibs/sch no.)
Finished Well Depth 20 . Single/Inner Casing +3 10 1 PVC | schao |
Borehole Diameter: Middle Casing
To 6 m (for triple cased wells only)
P ' Outer Casing
Bottom 6 M. (largest diameter)
Well was finished: DXJabove grade Open Hole or Screen
| Jflush mounted (No.Used 010 ) 10 20 1 * PVCs.s. sch 40
If finished above grade, casing height Blank Casings
(stick up) above land surface 3 ft. (No. Used )
o L Tail Piece l |
Sy protective casing installed? Gravel Pack ** 7 5 20 6 # 1 well gravel [[**200 lbs |
ﬂ Yes E]No p— ‘ T
“-.otatic Water Level after drilling ¢ ft. rou 0 75 6 cement/oentonite 7 __lbs

Water Level was Measured Using  Tape Grouting Method___Tremie

Well was developed for 1  hours Drilling Method _ HSA
at_3/4 epm GEOLOGIC LOG
Method of development _Peristoltic Pump Note each depth where water was encountered in consolidated formations
Pump Capacity gpm
0-20' fine to med orange sand, trace gravel
Pump Type .
Drilling Fluid = coeeemeaee e Type of Rig  Geoprobe 66DT _
Health and Safety Plan Submitted? Yes DN° * 1" PVC wistainless steel mesh wrap (2.5" OD sand pack)
Level of Protection used ON site (circle one) None @ C B A
** install sand pack around pre-packed screen
I certify that I have constructed the above referenced well in
accordance with all wellpermit requirements and applicable State
rules and regulations.
Drilling Company C T & E ENVIRONMENTAL SERVICES
Well Driller (Print) Nichglas A. Fallucca_
Driller's Signature \M a \ ‘7£ W
Registration No. 1 556 Date <'g /Z(,ng
3550
ORIGINAL: DEP COPIES:  DRILLER OWNER

HEALTH DEPARTMENT

4



84/97/2883 15:48 8568781206

PSEG EEP/PTS PAGE @4/18
04/07/2003 13:32 FAX 858 845 1335 _ @003/009
DWR-138 M Nevgey Department of Environmental p.@im
800 Bureau of Water Allocation
M LL RECOR

WollPermitNo.______33- __qQpradn

ve . ‘ AﬂB She&t coo’dhat“ _.;4_.;_9{___: _:3_3..;._
OWNER IDENTIFICATION - Owner ___nepas SUCLEAR TLC

Address__- PO ROX 236
City AaeYTs RERADGE. State R Zip Code
WELL LOGATION - If not the same as ownar plese give address. Owmara Well No. _ﬁﬂl_&:}_z\l;&l_
County wa my Municipakity,__tow¥p uimeays . LotNo.__aal  BlookNo___ e
—— D OF AILOWAY CREEX NPRK R
Addrees DATE WELL STARTED _L_f._.'l_aﬂ/_Q:L
TYPE OF WELL (ss per Well Permi Categories) ___HRITRIIG DATE WELL COMPLETED 3L 2R/.93-
Regulatory Program Requiring Wel Case LD.# ~
CONSULTING FIRM/FIELD SUPERVISOR (if applicable) . —— Telo. #__
WELL CONSTRUCTION Neta: Measire all dopie Wo| Depthito | Diemeter Wol/Ratng
Tv?: !:::I?od drged _"Qﬁ___.,mﬂ. from land surtace m) Bottom {ft] | (inchas) Mataricl (bstsch no.)
—Jﬂ-—-—- . . _ -
Siogie/inner Casing A2 Jo | Z | e | Yo
Borehale diameter: Middie Gasing )
S i otk cased wels ori)
Bottem_____ (. . in: Ovter Casing
Well was Snished: g;b:rwm é%?ﬁ:m,
mounted or Scragn
o Z. J : Olo
Hfrished bove grade, casing het sk (:l::"d AW, y ho> e 2
up) adove lend surtace . 2. e, ug::k“ )
Was stoe! o cesing mlbd? P - .
smucmrwmaﬁnm._&_n Coavel Pock 1% | 1o | M | = o
Water lovel was meestired using | Neat Coment bs.
Vel was davekped for__ 1L nows Lot el 3B C | Bontoris | 5Bt
L gpm Grouting Method __ "X mvmne |
Method of development_____urn( Driling Method —Buge
Wes permanent pumping equipment installed? [Tves filNo GEOLOGICLOG
Pump cepacity """ gom Note each depth where water wes encountered in consoldated
. ‘ ! fonr ns.

. Pumptype: __ .

Driling Fuid — Wdﬁgm ._CD__"J-D___W_
Hoakh and Sefety Plan submted? [ veefid o :
Level of Protecion used on eite (cirole one) None(D)C. B A

1 certify that I have constructed the above referenced wefl in
aocordanoe with alf well permit requirements andapplwble

State rufes and regulations. i
Driing Company __, & somprgs— 180, e
e AS-BUILT WELL LOCATION
Well Drifier (Prim) __CNRAS_\AQQEl (NAD §3 HORIZONTAL DATUM)
Driller's Signature M____
"l Nowrmwe:_ __ BASTING .
Registration No._I\SY \SUl, _Date M /_t/on) T _',_,_v‘-",mm__ 0 « =

COPIES; Whie-DEP  Canaty-Dier  Pink- Owner  Goldeniod - Fealhh DepL.



B4/BIf 2083 19:49p - ] 3
? : BbbY /81 2vb oG EEM/FIS

) PAGE B5/10
—__04/07/2003 13:32 FAX 858 845 1335 _ @ 0047008
DWR-138 : Nerey Department of Environmental Pon
80 Bureau of Water Allocation
S MONITORING WELL RECORD

Well PermitNo. ¢ __0693Q .

Abas Sheet Coordinsies BB} — a5

OWNER [DENTIFICATION - Owner s _ g1
%'isj HANCocRS-Beinon State N Zip Code
WELL LOCATION - If not the same as pwner ploase give address, Owner's Well No. I\ \\
Caounty SAYPM Municipafty ___yomee artomays  LotNo. __a oy BlockNo. 2.
- ENI OF ALLOWAY CRFEK NECK RD.
Address . DATE WELL STARTED \__/_28/_ o™
TYPE OF WELL (as per Well Permit Categories) o MONITORUNG  DATEWEL OOM:.LETED _.;._/.ZA!—Q&
Reguigtory Program Requiring Well — Case LD.#
CONSULTING FIRM/FIELD SUPERVISOR (ff applicable) o : __Telo.#___"
WELL CONSTRUCTION Note: Measure ell deptha | Depthte | Diameter Wel/fiating
Tt dopthcilied__ Tt from land surface 2:?” Botom ()] inches) | T8 |(waiech o
Rinishedto__ _ 2,Q . . —
Wal frished o . SingleinerCesing - | X2 | JD “2 Ve O
o Yo i (for tiple caved welle -
Botiom . in. Outer Casing
Well wes finished: Bﬂ&a gmdn:d o m:m A .
O Moy n or Boreen . - ,
K finishod above grade, casing height (stck k;';'n:';‘ v) JJolzo | 2] Ve M
) above land suiface _Za M. mu‘::w ) . .
v& wrﬁm casing inetalled? — .
chwaterlevdnﬁeraﬂlna_&_ﬁ. Gravel Pock rv\b .. . r .
. ha % 1 (=) (e {
“Water level was measured using [\ Sucgs o St Fiosl Comert .
Wl was developed for __“\"Ze__ hours Ol % | G | s _Fae |,
o__Th  ogom Grouting Method ____ " Tte rmaaly N .
Method of development,___Qurn® Driling Method _____Suear
Was permanent pumping equipment instafied? [ Tves fJHo AT
Pump capacly - opm Note each depth where WAter was ehcountered in consoligated
— ' formatione. . .

- Pump lype: R

Drifing Pkl — o Typedfp_SANE IS |- D =20 Fwa W

Health and Ssfety Plan submitted? [] vee [SKNo —
Leval of Protection used on site (circie one) None(BYC B A

1 vertify that | have constructed the above referenced well in
accordance with all well pennit requirements and applicable

State nfes and reguiations.

Driliing Company ___» &, sScarnTES-ING. . A—————— |

. — AS-BUILT WELL LOCATION T

© weli Drites (Pring) _ C_WRAS (WAL ES | | (NAD 83 HORIZONTAL DA
-m%m USSURVEY FEET |
Driller's Signature ___ C s \dwrsem pese ,

NORTHING: __ _ __ _ __ BRASTING: _ . __. .
RegistrationNo.__y\O 154% _Date_Hd 7 | /O o . ' 9B 6 .+
TATITUDE: _ . o e x.ommm.____ —— ——

COPIES:  Whie - DEP Canary-Driller ~ Pink - Owner Goidenred - Heslth Dept.
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B

—..04/07/,2003 13:32 PAX 856 845 1335

DWR-1S8 M
00

ON

OWNER IDENTIFICATION - Ownﬂ__m_m

roca cers/rio ~ -

&007/000

New@ey Depamnent of Environmental Pu(.loﬂ

Bureau of Watet Allomﬂun
N L

ECORD

Well Permit No, 13- Q6933

Afias Sheet Coordinates 34 g} _gac

Address, PO BOX 236

City nawoacs_m-m——sm

NT Zip Code

WELL LOCATlON It not the same &5 owner pleage give address,

County
Address W

Owner's Well No, _M‘CM?%_
Municipality __1omer_sjzomays  LotNo.__4.0t  BlookNe. 25

parewelLsaares_ | s Y 03

Was permansent pumping equbmnt mmled? E]Yuﬂﬂo

Pump type; = ’ : L
Driling Fid — Twoofnig_CME_'Ji

Health and Safely Plan submitted? [ Yes3 Mo
Level of Protection used on st (dircle one) Nom@c B A

:camfymuhavecomtmctedthemverefammdweam
aceordance wnhaﬂweﬂpemﬂmqmwnasandapplkmble
smmmmmgulam S

Drifling Company s SCHL TR INC—

Well Driler (an_im_sg__q.g_g__

Drler Sigrature CLM FEVOUINANY -

Regleration No. N\Q \*:Mlo Da:e ‘*-l /

ASK

‘1 Note 9ach dépih whare wawnvls mcounmd in comobdand

TYPE OF WELL (35 per Wall Permit Gategoriss __woNrvomipc  DATEWELL COMPLETED -%J-lﬂ_n&
Reguiatory Program Requiring Well ___ Case .D#
CONEULTING FIRWFIELP SUPERVISOR (if appiicable) Tala. # e
WELL CONETRUCTION Note: Measare ali-doptha o] Dephio | Olameter Wet/Rating
mgpdugm-d — T ._ﬂ-ﬁu ] fromand swiese m) 'Boften () | (inches) Materal (s/seh no,)
ished ta_ 20 — =T
. {singemmnerCosing’ - 142, | ©) | 2. Ve D
Borehole dameter. : Middie Gasing o o
Tp_ Go i for e cased wets ony) _
Wﬂ"'ﬁsﬁlﬁﬂwﬂ:%ﬂguﬂe ) fu mfm.g)_ . e U
M fnishad above grace, cating height (sick ‘B";":““f\: ) _7° _30 e Do
. up}above land suiface _“2__ M ' (NG'MMWE . o
mrmmmmmm Orot g ' (o Noat Coment . oy
Wel was developedior___\ . hours © | S8 | o | s | WSk
o« 2 _oom S Grouting Method \ermmie v,
" Method of development _ b Dmnmuemod ’ 3\5\3@.» . —

-GEOLOGIC LDG

- As-nun:rwnumcmm
(NAD & EORIZONTAL mm:m
FBET

COPIES:  White » DEP Ganary priller

BM-Omer ' Go!denrod Hea!manl.

uol i1a



L fatizens 15199 B5ER78126E T
v . PSE
G EEP/PTS PAGE 89/18
. 04/07/2003 13:32 FAX 856 845 1335 @Ro08/009
TWRABM Newaey Department of Emvironmentsi Pr@ion
00 Bureau of Water Allocation
~ ONITORING WELL REC -
Well Pormi No. v G

Alac SheetCoordinates __ 0 - O3y - %%

OWNER IDENTIFIGATION - OWNel __parac. SIcLEAR_LLE

Address, 0 BOK-23E
Chy HANOOCRS_upIhal _ State Nl
WELL LOCATION - #f not the same as ownar please give agdress. Owner's Wall No. MW'-] M
County _SatFM.._ Municipallly __JOWER_AILCWAYS Lot No, Block No,—_ 26 ___
___mmm
Address - DATE WELL STARTED & ;_ ~} / 03
TYPE OF WELL (as per Well P Categories).____ MONITORING DATE WELL COMPLETED "3 /1% /o,
Flegulatory Program Reguiring Well — Case L.D.# —
CONSULTING FIRMFIELD SUPERVISOR (if applicable) ____ =™ Tele.y4 .
+ WELL coNsTRUGTION Nole: Measure all depths | Depthfo| Depthio | Diameter
T deph it *0 . fom lendsuriere | Top (1) | Bottom (&)] (inches) | R0
Single/inner Casing ¢ !9 Z : -p#
Borehole diamaetsr; Midde Casing
Yoo & (bruipbcasedmnsoml ;
Bottom____ (¢, in. P
Wall:was ﬂnlshed:ﬁtbm;:e grage opm!hm-: ‘rmﬂﬂ_
;] moucted or Screen :
It inishad sbove grade, casing haight (stick. g:m”’:‘ L) Jo | R | E | e, | oo ]
up) above land sulface _ 2. 1t Mo, Mm‘ ;
Was steeﬂum casing instalied? i Plee
smcwa!evelmdnm_j_(,_n. {Gravel Pack ry T
Water level was measured using Mcz‘:a._ : g’g—r‘?& e Nﬁﬁwsr::‘ _\T
Well was developedtor___\___hows | 8] &Y % 100 e,
B A Grouting Method.._mm.u-_
Memod o} deveiopment __ng*\_@ . : Dritiing Method _____Qy%
Was pesmanent pumping equpmem nstalled? []Yuuﬂu T
Pump cepatky L m Nots each depth where water Was encounterad in consofidated
. Pump type: -— formasons, “

Driling Fluid — ool Ry CMEDD |- ~ - _
Hoalth and Safety Plan submitied? [] Yes [5kNe 1 o el
Level of Protection used on site (circle one) None(DYC B A %:&_am_—_m_ﬁ::,_-u%_&.g,_

{ certily that { have vonstructed the above raferenced well in = Sis
amdammaﬂwellpennnmqwmenxandappﬁoable - —“‘,‘“ LY
Stale riles and regutations.
Orilting Company __y o _=agnn Tex_yue, : I — ]
: ' AS-BUILY WELL LOCATION ‘
Wwell Driler (Print) __C WONS  LIAYR.0 ¢a) _ (NAD 83 HORIZONTAL DATUM)
¥ ‘ Ny STATE PLANE COORDINATE INUS SURVEY FEET |
Driller's Signature __ W ' L
y NORTHING: . .. EASTING: __ _ _ __ -—
Hegmﬂoﬂ m’ M nm !—-—L—ng ° [}
; . Larroog: s vovgrrios: "' _ "

COPIES: Whie-DEP  Canery-Dror  'Pink-Owner  Goldenrod - Heallh Degt.
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- . ,'
© DWR-138M o New ....38y Department of Environmental Prok:=gon
800 Bureau of Water Allocation
MONITORI L RECO
Wel Permit No. 3 06042

Atigg SheetCoordinates ___ 31 . Of @ 61%

OWNER |IDENTIFICATION - Owner _____ persc T EAR.LIC

Address PO_RON-236
City FIANCOCKS RRIDE Stals NY Zip Code
WELL LOCATION - if not the same s owner please give address, Owner's Well No. e\

Counly SALEN.
Address _____ _ at1@AY CREFE NFCK BD.

Municipality ____ LOBER ALLOWAYS LotNo.___3.31 BlockNo.____ 25

DATEWELLSTARTED & ¢+ ™1 / &3

Health and Safsty Flen submitted? [ Yo No
Level of Protection used on 61 {circle one) Nond D) C B A

1 certify that I have constructad the above referenced well iy
accordsnce with af wel] permit requirements and applicable

TYPE OF WELL (a5 per Well Permit categories) MONTTORING DATE WELLOOMP.LEED I 20 e WS
Regulatory Program Requiring Well : ot ~.Crseg LD.# '
CONSULTING FIRMFIELD SUPERVISOR (it applicable) — Tele. #
Note: Measure ali depths w{ Depthio | Diameter Materi Wot/Rating
Totl depth drtod___ 2D tft from and surface ?rﬁm Bottom {1} | (inches) et (bsiariay |
ﬁ 2 ' ' 3 a n B Tk
Wet b : Single/inner Casing XL )0 | YNL. ey
‘Bateholo diameter; Mkidie Casing
" Top ___&__n {for tripie caseuwosu
Botom_____{o I Otter ©
Well was finished: hdabove grade otl:se;to t‘ﬂamggr}
h mounted n Hole or Screen
i - (No.Used \_ ) Jo_| 2o |- S5 £ 19
If finished above grade, casing height {stick Blark Casings
‘ up) above kend surfece 3. 1t | iNo, Usad )
Waes stee! ;::eme casing inetalled? 21 Proce
Sistic water level alter gifing _Q_ﬂ. Graval Pack I < 2.0 ; Mo, )
Walurhwlwasmasmedmnam.iu‘&. ' Neat Cement — 16, |
Weh was devslopedfor__MIZ___howe | OO O %‘ ] G | Beptonne 5B hs.
» gpm i . .  Grouting Method_ "Nte.mamws
Method of developmont %:m o~ _ae\ & &.ﬁ__- Drilling Method ‘Lﬂfj&"
Was pormanert pumping equipmemt i DYes&No GEOLOGICLOG |
Pump capaclly — gom Nowmhdepmmmmwnmnsmdhmorm
! - tormations,
Pummp type: e — ] —
Driling Fisid —  TypedlRig O IS __o_ﬁ_‘a_m_l__{m.[_wﬁa_m

State rufes ard regulations.
Drilling Company __ e seaRaer68—ING- e
. AS-BUILT WELL LOCATION
wen Drer (Pring _C WIS (ODQREN (NAD 83 HORIZONTAL DATUM)
[ STATE PLANE COORD, INGS =~

Driller's Signature .ﬁhﬁ-s—l,\-&f/vm ,
Date_H_/ | /0%

Canary - Drilier

Registration No. _MD 1 SUl

COPIES: White - DEFP

FRET
NORTHING:_...____._ EASTING: . _

0 [ I‘I)R [
LATIXUDE: _ .. - LONGRYUDR:____ _ _ " __.."

Pink - Owner Goidenrod - Health Dept.



DWR-20 New Jersey Department of Environmental Protection

i Water Supply Element - Bureau of Water Allocation
WELL ABANDONMENT REPORT
34-06042
MAIL TQ: Bureau of Water Allocation WELL PERMIT # Twoll sealed
S PO Box 426

Trenton, NJ 08625-0426 DATE WELL SEALED _6/3/03

B mE EE WS B BB BE e Ne mE mE Ge mE me eE mn me EE GE NE RE e mE we wE mE GG e WR e Se Wme me me ee  ee e

PROPERTY OWNER _PSE&G Services Corp

ADDRESS 80 Park Place Newark, NJ 07102

WELL LOCATION _ Artificial Island Lower Alloway Twp., NJ _ Salem
Street & No., Township, County

Well R " 4,01 26
Well No. Lot No. Block No.

USE OF WELL PRIOR TO ABANDONMENT:__ Monitoring

REASON FOR ABANDONMENT;___ Decomumission

WAS ANEW WELLDRILLED? Bvyes 0Ono PERMIT # OF NEW WELL_ 3400006991
\ Cross-section Draw a sketch showing distance and relations of well site to
TOTAL DEPTH OF WELL 20" | ofsealedwell nearest roads, buildings, etc.
DIAMETER r : well £
CASING LENGTH - S U Yo~ -
SCREEN LENGTH __ e —R_,
NUMBER OF CASINGS T to’ W~ T
| Fuel M'CVS
- MATERIAL USED TO DECOMMISSION WELL: gu.\ ( (Q ; ne,
¥ A Gallons of Water l‘ \
NA Lbs. of Cement jo 4
NA Lbs. of Bentonite { | *
NA Lbs. of Sand/Gravel i Trobe rods + rulislet screen overdriied
(none if well is contaminated) |‘ wit, 2 Hsa o de FH‘ Wekl poiat wes cemoued
FORMATION:  ______ . Consolidated k? ond 6. rew Prepwk. wedl 1as joskedied |
Unconsolidated i N

To permit adequate grouting, the casing should remain in place, but ungrouted liner pipes or any other obstructions must
be removed. Pressure grouting is the only accepted method.

WAS CASING LEFT IN PLACE? [] YES R NO CASING MATERIAL:

WERE OTHER OBSTRUCTIONS LEFT IN WELL? [JYES ®INO WHAT WERE THE OBSTRUCTIONS:
IF "YES", AUTHORIZATION GRANTED BY

ON .
(NJDEP Official) {Date)
Was an alternative decommissioning method used? {JYES RNO
IF "YES*, authorization granted by ON
(NJDEP COfficial) (Date)
| certify that this well was sealed in accordance with N.J.A.C. 7:9-9.1 et seq.

Nicholas A. Fallucca PO Box 423 West Creek, NJ 6/26/03
Performing Work (Print or Type) \ W ACﬁﬁ Mailin69 Date
Name of NJ Certified Well Sealer W J152

Slgnature of NJ Certified Well Sealer Registration #
Performing Work
COPIES: White - Water Allocation Yellow - Owner Pink - Health Dept. Goldenrod - Driller




Bureau of Water Allocation

MONITORING WELL RECORD

OWNER IDENTIFICATION PSE&G Services Corp

Address 80 Park Place

Newark

“ State

New Jersey

WELL LOCATION - If not the same as owner please give address

County _Salem

Municipality _Lower Alloway Twp.

3400006991
Atlas Sheet Coordinates
3401635
Zip Code 07102
Owner's Well No. _WellR
Lot No._4.01 Block No. 26

Address agificial Island

WELL USE_Monitoring

DATE WELL STARTED ¢/3/03

WELL CONSTRUCTION

DATE WELL COMPLETED ¢/3/03

Note: Measure alrlfdepths I%epthfto BDtepth tfo Diameter I Matesial Wgt./Rating
Total Depth Drilled 20 ft. from fand surface op (ft.) ottom (ft.) || (inches) (Ibs/sch no.)
Finished Well Depth 20 fr. Single/lner Casing | +3 0 | 1 | eve sch40 |
Borehole Diameter: ‘ Middle SaSi‘l‘]g |
or triple cased wells on
Top 6 m. ( £ - 2
Outer Casing
Bottom 6 M. (largest diameter)
Well was finished: DXJabove grade Open Hole or Screen
[ Jflush mounted (No.Used 010 ) || 10 20 1 * PVC/sss. sch 40
If finished above grade, casing height Blank Casings
(stick up) above land surface 3 g (No. Used )
_ . I Tail Piece ‘
Steel protective casing installed? Grovel Pact %75 20 6 # 1 well gravel |[**200 Ibs
AYes [INo 126 Ibs
“—<atic Water Level after drilling ¢ ft. Grout 0 75 6 cement/bentonite : fos
Water Level was Measured Using  Tape Grouting Method___Tremie
Well was developedfor 1  hours Drilling Method HSA
at_3/4 epm GEOLOGIC LOG
Method of development _ Peristoltic Pump Note each depth where water was encountered in consolidated formations
Pump Capacity gpm ' d 1
Pump Type 0-20' fine to med orange sand, trace grave
Drilling Fiuid = ceeeeeecmcecemeeee.. Type of Rig Geoprobe 66DT
Health and Safety Plan Submitted? Yes DN° * 1" PVC wistainless steel mesh wrap (2.5" OD sand pack)
Level of Protection used ON site (circle one)  None @ C B A
** install sand pack around pre-packed screen
I certify that I have constructed the above referenced well in
accordance with all wellpermit requirements and applicable State
rules and regulations.
Drilling Company C T & E ENVIRONMENTAL SERVICES
Well Driller (Print) Nicholas A. Fallucca L
s
Driller's Signature \/KQ_,QZ 0 . —7L
gistration No. 11 55_6 Date / 2]
\\/'
3550
ORIGINAL: DEP COPIES:  DRILLER OWNER HEALTH DEPARTMENT



Bureau of Water Allocation

MONITORING WELL RECORD

3400006995

OWNER IDENTIFICATION PSE&G Services Corp

Atlas Sheet Codrdinates
3401635

ss 80 Park Place

C\ity "~ Newark

State

WELL LOCATION - If not the same as ow
County _Salem

Address  Arificial Island

New Jersey

Zip Code 07102

ner please give address

Municipality _Lower Alloway Twp.

GM-1 (Well S)
Block No.

Owner's Well No.
Lot No.__ 401

26

WELL USE Monitoring

DATE WELL STARTED  5/29/03
DATE WELL COMPLETED 5/30/03

WELL CONSTRUCTION

Note: Measure all depths || Depth to Depth to Diameter Material Wgt./Rating
. Top (ft.) ;| Bottom (ft. i
Total Depth Drilled 35 fi. from land surface op (ft.) (ft) || (inches) (lbs/sch no.)
anished Well Depth 35 fi. Si]\gle/l““el’ Casing l +25 l 25 “ 2 PVC L sch 40 l
Borehole Diameter: Middle Casing
(for triple cased wells only)
Top $in  m. .
Outer Casing
Bottom 8in M. (largest diameter)
Well was finished: D{Jabove grade Open Hole or Screen
| Jftush mounted (No.Used 010 ) || 25 35 2 PVC sch 40
If finished above grade, Casing height Blank Casings
(stick up) above land surface 5 5 . (No.Used )
[ Tail Piece ] | |
.. . . 0
el protective casing installed’ Gravel Pack 23 35 8 l #1 sand 400 Ibs
‘x.d”YeS DNO crout 400 Tbs
Static Water Level after drilling 9 ft. ! 0 23 8 Cement/bentonite 10 _1bs
Water Level was Measured Using ~ Tape Grouting Method___Treimie
Well was developed for 1/2 hours Drilling Method HSA
a_2 _ gpm | GEOLOGIC LOG
Method of development _ Pump Note each depth where water was encountered in consolidated formations
Pump Capacity 5 gpm
Pummo T pe S 0-10' fill
P Type _ Submersible | 10-34' black silt & sand
Drilling Fluid =~ coommme Type of Rig  Mobile B-61 34.35' grey med sand
Health and Safety Plan Submitted? [ ves [ JNo
Level of Protection used On site (circle one) None @ cC B A
I certify that I have constructed the above referenced well in
accordance with all wellpermit requirements and applicable State
rules and regulations.
Drilling Company C T & E ENVIRONMENTAL SERVICES
Well Driller (Print) Marc Hauge
Meillorc Q
riller's Signature Yy, W
~__-gistration No. 123173 J Date é 120163
3550
ORIGINAL: DEP COPIES:  DRILLER OWNER HEALTH DEPARTMENT



JYARROYYDY

OWNER IDENTIFICATION PSE&G Services Corp 73401635

Address 80 Park Place

City _Newark State New Jersey Zip Code 07102

".L LOCATION -Xf not the same as owner please give-address Owner's Well No. _GM-1 (Well S) Q'e Vi 56&

Tounty _Selem Municipality _Lower Alloway Twp. LotNo.__ 401 Riock No. 26

Address Axtificial Island Cv,/\dgn%ﬂ < ~,‘f‘,"\a,.{1 L %[S@l@"!

WELL USE mnﬁog_ ' . DATE WELL STARTED 5/20/03

DATE WELL COMPLETED 573003
WELL CONSTRUCTION Note: Measure all depths || Depth to || Depthto } Diameter Ml | || WeURating
Total Dcpth Drilled 35 ft from land surface ﬂ Top (R.) || Bottom (ﬁ.) - (inches) (Ibs/sch ro.)
Finished Well Depth 35  f | Single/lnner Casing + 25 PVC | schdo
Botehole Diameter: Middie Casing 24
for triple cased wells only) JI=

Top 8in m,

- Outer Casing L H
Bottom  8in M. (largest diametar)
Well was finished: Bflabove grade Open Holc of Screen ﬂ l J[
Eﬂush mouaed (No.Used 010 ) Lzs 35 2 %
: . lank Casi
s by R I kel 1
= [

Tail Piece

sch 40
33 Il 8 || #1sad }| 400Dbs

Steel protective casing installed?

. 23

Bres v I - i
Static Water Level afier drilling 9 £ “ lr ° " 23 ﬂ 3LWML——-"'

Water Level was Measured Using Tape Grouting Method___ Tremie

 ‘wasdeveloped for /2 howrs Drilling Method __HSA
=2  gpm ‘ GEOLOGIC LOG
Method of development _ Pump Toro oach 3678 Whess walky Wt cacouiered in conaclidaed T
Pump Capacity 5 spm

0-10" £l
Pap Type _ Submersible _ 10-34' black silt & sand
Drilling Fluid Type of Rig Mobile B-61

34-35 grey med sand

Health and Safety Plam Submiced? [ ves  [vo _
Level of Protection used ON. site (circle one) None @ C B A

I certify that I have constructed the above referenced well in
accordance with all wellpermit requimag and applicable State

rules and regulations.
Drilling Company.C T & E ENVIRONMENTAL SERVICES
Well Driller (Print) Marc Hauge
Driller's Signature
Registration No. 123173 Date [ 172£78%
3550 .
OPIGINAL: DEP COPJES: DRILLER OWNER HEALTH DEPARTMENT

N . .
._}A‘ N



Bureau of Water Allocation

3400006992
MONITORING WELL RECORD Atlas Sheet Coordinates
OWNER IDENTIFICATION PSE&G Services Corp 3401635
* *dress 80 Park Place
ey Newark State New Jersey Zip Code 07102
WELL LOCATION - If not the same as owner please give address Owner's Well No. _GM-3 (Well T)
County _Salem Municipality _Lower Alloway Twp. LotNo.__ 401 BlockNo.___ 26

Address  Atificial Island

WELL USE_Monitoring

DATE WELL STARTED  ¢/5/03

DATE WELL COMPLETED ¢4/5/03
WELL CONSTRUCTION Note: Measure all depths || Depth to Depth to Diameter Material Wgt./Rating
Total Depth Drilled 35 fi from land surface Top (ft.) || Bottom (ft.) || (inches) (Ibs/sch no.)
Finished Well Depth 35 fL. singlermer Casing. | 425 | 25 | 2 || pvc | scn4o
Borehole Diameter: Middle Casing
To 8 0 (for triple cased wells only)
P il - Outer Casing
Bottom 8 in M. (largest diameter) ]
Well was finished: DXJabove grade Open Hole or Screen
" Iflush mounted (No.Used 010 ) 25 35 2 PVC sch 40
If finished above grade, Casing height Blank Casings
(stick up) above land surface 25 ft. (No.Used_ )
- r Tail Piece J | |
Steel protective casing installed?
N, Protec T caswmg mstatie | Gravel Pack 23 35 8 #lsand || Aulbs |
Yes [INo — 300, Ibs
“~static Water Level after drilling 9 ft. rod 0 23 2 Cement/bentonite 10 lbs

Water Level was Measured Using  Tape
Well was developed for 12 hours

2 gpm -
Method of development

at

Pump

Grouting Method___Tremie

Drilling Method __ HSA

GEOLOGIC LOG

Pump Capacity 5

Submersible

Pump Type
Drilling Fluid
Health and Safety Plan Submitted? &Yes

Level of Protection used On site (circle one)

I certify that I have constructed the above referenced well in
accordance with all wellpermit requirements and applicable State

rules and regulations.

Drilling Company CT & E ENVIRONMENTAL SERVICES

gpm

Type of Rig  Mobile B-61

0-10" fill

Note each depth where water was encountered in consolidated formations

10-33' black silt & sand

33-35' grey med sand

DNo

None @ C B

Well Driller (Print) Marc Hauge

Driller's Signature A4:! M A

‘gistration No. 3173

Date (- 124/ 03

N

3550
ORIGINAL: DEP

COPIES:  DRILLER OWNER

HEALTH DEPARTMENT



Bureau of Water Allocation
MONITORING WELL RECORD

3400006994
Atlas Sheet Coordinates

OWNER IDENTIFICATION PSE&G Services Corp ’ 3401635
~ess 80 Park Place

ory _Newark State New Jersey Zip Code 07102

WELL LOCATION - If not the same as owner please give address Owner's Well No. _GM-2 (Well U)

County _Salem Municipality _Lower Alloway Twp. Lot No.__ 401 Block No. 26

Address  Arificial Island

WELL USE Monitoring DATE WELL STARTED 5/28/03
DATE WELL COMPLETED 5/29/03

WELL CONSTRUCTION Note: Measuge a}}fdeplhs [I%eplhflo BD‘epth tf(z Diameter Material Wgt./Rating
Total Depth Drilled 39 il from land surface op (ft.) i| Bottom (ft.) [i (inches) (Ibs/sch no.)
Finished Well Depth 32 ft. Single/Inner Casing I +25 ” 27 “ 2 lr PVC l{ sch 40
Borehole Diameter: Middle Casing
{for triple cased wells only)
Top 8in m. -
—_— Outer Casing
Bottom 8in M. (largest diameter)
Well was finished: [XJabove grade . Open Hole or Screen ]
| [flush mounted (No. Used 010 ) 27 32 2 PVC sch 40
If finished above grade, casing height Blank Casings
(stick up) above land surface 5 5 g, (No.Used )
: Tail Piece Ji | [
St i ing i ? _
*’_—3 protective I:I:asmg installed? AW 25 32 S r 41 sand 200 Ibs
L 1es [Jwvo Grout 400 Tbs
“Static Water Level after drilling 8 ft rou o 25 8 Cement/bentonite 10 lbs
Water Level was Measured Using ~ Tape Grouting Method___Tremie
Well was developed for 1/2 hours Drilling Method __ HSA
at 2 gpm

GEOLOGIC LOG
Note each depth where water was encountered in consolidated formations

Method of development  Pump

Pump Capacity 5 gpm
Pump Type Sub ol 0-10" fill

ype _ Submersible 10-28' black silt & sand
Drilling Fluid = ceemeceeeecie.. Type of Rig  Mobile B-61

28-32' grey med sand

Heaith and Safety Plan Submitted? EYes DNo
Level of Protection used On site (circle one)  None @ C B A

I certify that I have constructed the above referenced well in
accordance with all wellpermit requirements and applicable State
rules and regulations.

Drilling Company C T & E ENVIRONMENTAL SERVICES
Well Driller (Print) Marc Hauge

Driller's Signature /‘ng /‘/ﬁxbva{/(

:gistration No. 123173 Date é L ! 03

N

3550
ORIGINAL: DEP COPIES:  DRILLER OWNER HEALTH DEPARTMENT




MONITORING WELL RECORD

3400006994

City _Newak

“County _Salem

Atlas Sheet Coordinates
OWNER IDENTIFICATION PSE&G Services Corp 3401635
Address 80 Paxk Place
State ___New Jersey Zip Code 07102
LL LOCATION - If not the same as owner please give address =~ Owner’s Well No. _GM:=2 (Well ) Keues el
Municipality Lower Alloway Twp. LotNo.__401 BlockNo._ 26

Address Astificial Island

Changes made  luloy

WELL OUSE Mrmimrigg_

WELL CONSTRUCTION

DATE WELL STARTED 52803
DATE WELL COMPLETED 52003

Note: Measure ali depths Dei)th to || Deptho || Diameter Material Wpt./Ratiag
Total DepthDrilled 32 fv from land surface || Top (R) || Bouom (f) || (inches) (bs/sck n0.)
Finished Well Depth 32 f. Single/Inner Casing
Borehole Diameter: Middle Casing i — 3
Top 8in m (for wiple cased \a.rcl!s -only
—_— Outer Casing
Bottom _8in ™M (largest diamefer)
Well was finished: PfJabove grade Open Hole ot Screen
ush mounted (No.Used 010 ) || 27
If finished above grade, Casing height Blank Casings
(stick up) above land surface . g (N0 Used )
Steel protect e invstallel? L Tail Piece |
gyim u;:No Tnstalled? Gravel Pack || 25 32 8 || #lsmnd 200 Ibs
' 1
Static Water Level after drilling 8 ft. Grout 0 25 8 “Cemn/bm, nigel| —10_ ibo

Water Level was Measured Using  Tape

Grouting Method,__Tremie

_ lwasdeveloped for__1/2 _ hovrs Drilling Method __HSA
w2 eom GEOLOGIC LOG
Method of development _ Pump ot cach Gepth whero Walet was epoouDAcred I consolidaied TorEatond
Pump Capacity 3 gpm 0-10° Il
T;
Puzp Y:ﬁd Submersible — ] 10-28° biack sit & sand
‘Drilling Ype S Mobile B-61 i
28-32" grev med sand
Health and Safety Plan Sobmitted? Pves  [JNo
Level of Protection nsed O site (cireleon) None ) € B A
I certify that I have constructed the above referenced well in .
accol e with all wellpermit requirements and applicabla State
rules and regulations.
Drilliog Company C T & E ENVIRQNMENTAL SERVICES
Well Drillex (Print) _Marc Hauge
Driller’s Signature ﬂ?a»to
Registration No. 123173 Date 6 L o3
3550
"IGINAL: DEP COPIES: DRILLER OWNER HEALTH DEPARTMENT

e




Bureau of Water Allocation

MONITORING WELL RECORD

3400006993

OWNER IDENTIFICATION PSE&G Services Corp

Atlas Sheet Coordinates
3401635

* Adress 80 Park Plaza

Newark State

St

New Jersey

Zip Code _07102

WELL LOCATION - If not the same as owner please give address

County Salem Lower Alloway Twp

Municipality

GM-2D (Well V)
Block No._26

Owner's Well No.
Lot No._ 4.01

Address Artificial Island

WELL USE Monitoring

DATE WELL STARTED ¢/5/03

DATE WELL COMPLETED ¢/12/03

WELL CONSTRUCTION

Note: Measure all depths || Depth to Depth to Diameter ; Wgt./Rating
Total Depth Drilled 30 fi from land surface Top (ft.) |{ Bottom (ft.) i (inches) Material (tbs/sch no.)
Finished Well Depth 80 ft. Single/Inner Casing r+ 2.5 Jl 70 “ 2 r PVC ][ Sch 40 j
Borehole Diameter: Middle Casing
To . (for triple cased wells only)
P 10 ™ Outer Casing
Bottom 6 in M. (largest diameter) 0 33 6 PVC sch 40
Well was finished: [XJabove grade Open Hole or Screen
U [flush mounted (No. Used 010 ) 70 80 2 PVC sch 40
If finished above grade, Casing height Blank Casings
(stick up) above land surface 5 5 g (No.Used_ )
) : E Tail Piece ” ] ]
_i!teil( protective casing installed? Gravel Pack o7 30 6 #1 sand 350 Ibs
es  [INo P T400" Ibs
“~otatic Water Level after drilling 16 ft. rou 0/0 53/67 10/6 Cement/bentonite 49  lbs

Water Level was Measured Using  Mscope

Well was developed for 1/2 hours

Grouting Method__Tremie
Drilling Method __Mud Rotary

GEOLOGIC LOG

at 3 gpm

Method of development Pump

Pump Capacity 5 gpm

Pump Type  Submersible Pump

Drilling Fluid ~_Quick Gel Type of Rig  Mobile B-61

Note each depth where water was encountered in consolidated formations

0-10' Fill
10-33' Black silt & sand

Health and Safety Plan Submitted? Yes

DNO

None

Level of Protection used On site (circle one) B

0 c

I certify that I have constructed the above referenced well in
accordance with all wellpermit requirements and applicable State
rules and regulations.

Drilling Company C T & E ENVIRONMENTAL SERVICES
Well Drilter (Print) Marc Hauge

Driller's Signature /”]MM

»gistration No. 123173 ‘

N

Date (n 126 103

3550

ORIGINAL: DEP COPIES:

DRILLER

33-36' Grey med sand
36-54' Grey clay
54-80' Green & black sand

A

OWNER HEALTH DEPARTMENT



’ | MONITORING WELL RECORD

OWNER IDENTIFICATION PSE&G Services Corp

3400006993 .

_ Atlas Sheet Coordinates
3401635

Address 80 Park Plaza

City _Newark State New Jersev Zip Code_07102
ILIDCAHON-Hmtthesameasownerplmngeaddm Ovaer's Well No. _GM-2D (Well V) Reu,se.{
\Cfmnty Salem Municipality _Lower Alloway Twp LotNo._4.91 __ Block No._26

Address anificial Island

WELL USE_Monitoring

CDf\ar\@&s made.  &aluloy
DATE WELL STARTED ¢6/5/003

DATE WELL COMPLETEP &/12/03

WELL CONSTRUCTION

Note: Measure all depths || Depth to || Depth®o || Diameter Material Wet/Rating |
Total Depth Drilled 20 f from {and surface TOP {fL) || Bottom (;-T" (ilehes) (Tbs/sch R0}
Finished Well Depth 80 f1. Single/Inner Casing + 0 -} 2 ‘PVC Sch40
Borehole Diameter: Middle Casing —Tl
Top 0in m ‘ Tor triple cased wells oni
) —— Onter Casing
Bottom éin M (largest dmmeta‘) PVC sch40
Well was finished: Biflabove grade Open Hole or Screen
ush woanted (No.Used 010 ) sch 40
If finished above grade, Casing height Blank Casings
(mckup)abowlmdauﬁceg% f ‘ {No. Used
o Tail Piece
Steel protective casing install Oreeel Pk ] 1 sand 350 Ibs
Exes Lo e 1400 1o |
Static Wates Level after deilling 16 £ Grow l 53467 ;‘ ws 45 e

‘Water Leve]l was Measured Using  Msco Mscope

» 1 was developed for 172 hours.
\ﬁ’/3 fpPm
Method of development  Pump
Pump Capacity 5 gpm

Pomp Type  Submersible Pump
Drilling Fluid _Quick Gel Typeof Rig _Mobile B-61
Health and Safety Plan Submitted? Yes o

DrmiagMMhod Mudkohly

GEOLOGIC LOG '
Note each depth whese water was encountered in copsolidard

0-10* Filt

10-33' Black silt & sand

33-36' Grey med sand

54’ Orey day
Level of Protection used On site (circle one)  None @ C B A{ 54.30' Green & black sand
I cel ﬂ that I have constructed the above referenced well in
with oll welipermit requirements and applicable State
rules and regulations.
Drilling Company C T & E ENVIRONMENTAL SERVICES
Well Driller (Print)_Marc Hange
Driller's Signature
Regismation No. 13173 Date (» /26 /03
3850 - .
""'GINAL: DEP COPIES:  DRILLER HEALTH DEPARTMENT

S’

OWNER



R Bureau of Water Allocation

3400006999
MONITORING WELL RECORD Atlas Sheet Coordinates

OWNER IDENTIFICATION PSE&G Services Corp 3401635

A “4ress 80 Park Place

. Newark State New Jersey Zip Code _07102

WELL LOCATION - If not the same as owner please give address Owner's Well No. _GM-4 (Well W)

County _Salem Municipality _Lower Alloway Twp. LotNo._401 _ Block No._26

Address  Anificial Island

WELL USE_Monitoring DATE WELL STARTED ¢/2/03

DATE WELL COMPLETED /3/03

WELL CONSTRUCTION

Note: Measure all depths |f Depth to jj Depthto || Diameter Material Wgt./Rating

Total Depth Drilled 35 fi from land surface Top (ft.) |} Bottom (ft.) || (inches) (Ibs/sch no.)

Finished Well Depth 35 ft. Single/lnner Casing +2.5 25 2 PVC 7[ sch 40 j

Borehole Diameter: Middle Casing w ‘

To 8 {for triple cased wells only)
P _tn m Outer Casing
Bottom 8in M. (largest diameter) ]
Well was finished: DXJabove grade Open Hole or Screen
| Hlush mounted (No. Used 010 ) 25 35 2 PVC sch 40
If finished above grade, casing height Blank Casings
(stick up) above land surface ~ 5 5 g, (No.Used )
' [ Tail Piece | 4“ —l

Steel protective casing installed?

™ yes DN Gravel Pack 23 35 I 8 # 1 well gravel ] 450 lbs
. o Grout 400 Tbs
“ouitic Water Level after drilling 8 ft. rou 0 23 8 | Cement/bentonite| 10 b

‘Water Level was Measured Using Tape Grouting Method, Tremie

Well was developed for }/2  hours Drilling Method HSA

a2 epm GEOLOGIC LOG

Method of development _Pump Note each depth where water was encountered in consolidated formalions

Pump Capacity 5 gpm

0-10' Fill
Pump Type _ Submersibl
N _ ubmersible Pump A 10-33' Black silt and sand
Drilling Fluid Type of Rig  Mobile B-61

33-35' Grey sand

Health and Safety Plan Submitted? EYes DNo
Level of Protection used ON site (circle one) None @ C B A

I certify that I have constructed the above referenced well in

accordance with all wellpermit requirements and applicable State
rules and regulations.

Drilling Company C T & E ENVIRONMENTAL SERVICES
Well Driller (Print) Marc Hauge -

Driller's Signature ﬁmw

gistration No. 123173 a- Date & I1LL! 03

3550

ORIGINAL: DEP COPIES:  DRILLER OWNER HEALTH DEPARTMENT



Ld

OWNER IDENTIFICATION PSE&G Services Corp

MO G WELL REC

3300006999
3401635

Address 30 Park Place

City Newark

" "LL LOCATION - If not the same as owner please give address
“wounty_Salem

State New Jersey

Municipality _Lower Alloway Twp.

Zip Code_07102

Owner's Well No. _GM-4 (Well W) _KﬁU[S€A
LotNo. 401 Blsck No, 26

Address agificial Island

WELL USE_Monitoring

leung;@;_madﬁ_ 2isToy

DATE WELL STARTED 62103

DATE WELL COMPLETED ¢/303

WELL CONSTRUCTION Note: Measure all depths

to Dismeter : W, ing
Total Depth Drilled 35 fL from land surface Top () || Boutom () || (imches) Material (lgl'nh ne.)
Finished WellDepth - 35  ft. _Single/lnner Casing __QA_QJ 25 2 PVC sch 40
Borehole Diameter: Middle Casiog >
Top . m | (for miple cased wells on
81.n ” Quter Casing
Bottom 8in M (largest diameter)
Well was finished: bove grade Open Hole or Screen 4
T¥lush mouated (o.Used 010 ) || 25 35 2 PVC sk 40
If finished above grade, casing height Blank Casings
(stick up) above land surfoce g'_:gg' fr (No. Used )
St L Tail Piece ‘
Y:oud:vc;:smg installed? = GravelPack || 2B 35 8 #1 well 450 Tbs
Static Water Level aficr drilling 8 f Grout 0 23 l g | J0__ Toe

Water Level was Messured Using Tape
" was developed for 112 hours

Geouting Method_ Tremis
Drilling Method _HSA

2 epm | GEOLOGIC LOG
Method of development  Punp Note each depth whers water was encovnizred in iy
Pump Capacity m
Pop Type S\ﬂmste:siblel‘mnp i S0 FR
tng Fluid of Rig bile B 10-33' Black silt and saod
I'.‘fpﬁ Mobi 1 J
Drilling —_— 33-35' Grey sand
Bealth and Safety Plaa Sutnitted? P ves  [No =
Level of Protection used ON. site (cirdeone) Nome © € B A
I certify that 1 have consiructed the above referenced well in
accordance with all wellpermit requirements and applicable State
rules and regulations.
Drilling Compaoy C T & E ENVIRONMENTAL SERVICES
Well Driller (Print) Marc Hauge
Driller's Sigoature
RegistrationNo.  y23173 ' Date &1Ll 03
3550 '
ORIGINAL: DEP COPIES:  DRILLER REALTH DEPARTMENT

OWNER



New Jersey Department of Environmental Protection

Bureau of Water Allocation

Well Permit Number

3400007078
: MONITORING WELL RECORD Atlas Sheet Coordinates
OWNER IDENTIFICATION  PSE&G SERVICES CORP 3401635
.. Tess 80 PARK PLACE
City Newark State New Jersey Zip Code 07102
WELL LOCATION - If not the same as owner please give address Owner's Well No. Y
County Salem Municipality Lower Alloways Creek LotNo. 4.01 BlockNo. 26
Address ARTIFICIAL ISLAND SALEM GENERATING STATION
WELL USE Monitoring DATE WELL STARTED 4/ £ / &)

WELL CONSTRUCTION

Total Depth Drilled 3 é ft.
Finished Well Depth :5 'Z ft.

Borehole Diameter:
Top C in..
Bottom (Z : in.

Well was finished: Eabove grade

[ . .
DATE WELL COMPLETED /(- /7/¢, 3
7 -

Note: Measure all depths
from land surface

Depth to
Top (ft.)

Depth to
Bottom (ft.)

Diameter Material

(inches)

Wet./Rating
(lbs/sch no.)

Single/inner Casing 1

tapsl 22 | 9 |

YC |

Middle Casing

(for triple cased wells only)

Outer Casing

(largest diameter)

Open Hole or Screen

. Used 27 ol e Cit e,
flush mounted (No. Use .{ i <z e e ]
If finished above grade, casing height (No llesa;;k Casings
(stick up) above land surface 7 fi. ) L = L -
*¢l protective casing installed? lL T Plece 1; - h —“— ,L- ”— ,
‘Yp O~ : ' { Gravel Pack (25 32 1 & | Mire &/ ]
~edYes o : Grout - ,\ o -~ Neat Cement Ibs
Static Water Level after drilling / (7 ft. (. > 2 - Bentonite + T lbs
Water Level was Measured Using m -3¢, 2¢ Grouting Method > 2 g e g
Well was developed for < hours Drilling Method 3 A
t H
X epm N | GEOLOGIC LOG
Method of development ,';‘ L ," SR Note each depth where water was encountered in consolidated
Pump Capacity {o gpm formations
Pump Type (- Apna Fgs 3¢ oy ¥ —
- . . . -4’ it S RQL N S A Ay
Drilling Fluid N AL Type of Rig ( M /= - 923 = £ ’ 7 2 a
Health and Safety Plan Submitted? &Yes DNo gefy’ Nl Pt ST~ SAA
Level of Protection used on site (circle one)  None @) C B A ’
LR A cREy ST SAvp
7 4
2o 377 M-fREY SAND
. . WL Sie 7T EA NS
I certify that I have constructed the above referenced well in i AV A e
accordance with all well permit requirements and applicable State
rules and regulations.
Drilling Company A C SCHULTES INC
Well Driller (Print)  ( HR I w, ARRZ A/
iller's Signature L'//"l//m’,, Voo £
e . — ~ L4
TRegistration No. /M /-7 T<Z( Date /470 177
H i N i ( —_— \ ‘ }
PALAUA-CLs
ORIGINAL: DEP COPIES: DRILLER OWNER HEALTH DEPARTMENT



New Jersey Department of Environmental Protection

Well Permit Number

Bureau of Water Allocation -

3400007079
MONITORING WELL RECORD Atlas Sheet Coordinates
" NER IDENTIFICATION  PSE&G SERVICES CORP 3401635
Peal€SS 80 PARK PLACE
City Newark State New Jersey Zip Code 07102

WELL LOCATION - If not the same as owner please give address
County Salem Municipality Lower Alloways Creek

Address ARTIFICIAL ISLAND SALEM GENERATING STATION

WELL USE Monitoring

Owner's Well No. Z.
LotNo. 4.01 BlockNo. 26
DATE WELL STARTED / 7 / ! / c )

DATE WELL COMPLETED ¢/ //c 3

WELL CONSTRUCTION Note: Measure all depths || Depthto || Depth to Diameter Material Wet./Rating
Total Depth Drilled % 9 ),- & from land surface Top (ft.) || Bottom (ft.) || (inches) (Ibs/sch no.)
' SingleAnmrer Casing Vi e . U ;
Finished Well Depth 37, 5 ft i b2l 225 | 5 Jre 70
. . Middle Casing
Borehole Diameter: f, (for triple cased wells only)
Top _“ i Outer Casing
Bottom ¢ in. (largest diameter)
Well was finished: Eabove grade Open Hole or Screen P S ~ Ao RVENVRL
. Used i J?" YT IS L i
O fiush mounted (Mo Use ; | E 27 D - JvC 5L
If finished above grade, casing height (No. glsa;;k Casings )
(stick up) above land surface 2 "{' 3 ft.
2| protective casing installed? r 1o Ploce ]( J( ” TL TL ]
” pro 0O & ’ f Gravel Pack B35 325 & N here & T 7]
No Grout ) N T C Neat Cement Ibs
Static Water Level after drilling /£, TR (o 4.5 ~ Bentonite 10T ibs
Water Level was Measured l!Jsmg s e Grouting Method THRE o<
Well was developed for hours Drilling Method il5A
t </
a gpm o _ GEOLOGIC LOG
Method of development WP Note e{xch depth where water was encountered in consolidated
Pump Capacity () gpm formations
Pump Type (-RUnDEYs Sy —
. . . . -~ S - ~ /7 -R€ A s
Drilling Fluid _ /4 TypeofRig ( /N =~ 75 =/ £ C vd S¥e]
Health and Safety Plan Submitted? BYes DNO ‘ (l-i¢' N-G-RLY  SILTY SAa
Level of Protection used on site (circle one)  None @ C B A 4
JC 35 e GRey Silry
SAND
I certify that I have constructed the above referenced well in 25 =377 VAN 7Q_ é.;{
accordance with all well permit requirements and applicable State sS4 o 2 M/ SeL7 L3t
rules and regulations. 4
Drilling Company A C SCHULTES INC
Well Driller (Print)  C. . RjS L, ARLEA
_filler'sSignatwre L " W4
¥ ¢ 2
Registration No. Ny T AL Date 7 / 3163
7
“'" ) ,,:/44 ’C - j i
Y- 0L
ORIGINAL: DEP COPIES:  DRILLER OWNER HEALTH DEPARTMENT



New Jersey Department of Environmental Protection Well Permit Number
Bureau of Water Allocation 3400007080
MONITORING WELL RECORD Atlas Sheet Coordinates
OWNER IDENTIFICATION  PSE&G SERVICES CORP 3401635
\__~ESS 80 PARK PLACE
City Newark State New Jersey Zip Code 07102
WELL LOCATION - If not the same as owner please give address Owner's Well No. /4 /}
County Salem Municipality Lower Alloways Creek LotNo. 401 BlockNo. 26
Address ARTIFICIAL ISLAND SALEM GENERATING STATION
WELL USE Monitoring DATE WELL STARTED / (-3-¢3

DATE WELL COMPLETED ,(-%-C?

WELL CONSTRUCTION Note: Measure all depths || Depth to || Depth to Diameter Material Wgt./Rating
Total Depth Drilled /, C £ from land surface Top (ft.) || Bottom (ft.) |[ (inches) (lbs/sch no.)
- Single/Aaner Casin Rl - ;- L
Finished Well Depth > ¢ ft. X 8 ] T9 /: > L ‘ > J j'\ LC 7
. . Middle Casing
Borehole Diameter: é (for triple cased wells only)
Top ___© in Outer Casing
Bottom C in. (largest diameter)
Well was finished: [Jabove grade Open Hole or Screen : - . r - voo !
. 4 A 7 - ks . PR A ‘ -
Dﬂush mounted (No. Use ' ) 9\\‘« ﬁ-\j C ;— L C. Sec”
If finished above grade, casing height (No. El;rék Casmgs' )
- (stick up) above land surface 3~/ ft. i ) 2
e 2Lt e |
‘ : protective casing instalied? L Gravel Pack ” D ‘1/ “ - {_ H’ A J[ INCle ” & § 1
\Eﬂ Yes D No Grout . -~ P Neat Cement lbs
Static Water Level after drilling 7/ ft. {; Df 4 s Bentonite i e lbs
Water Level was Measured Using /M -$¢:00¢ Grouting Method TOREL ML
Well was developed for __ / _ hours Drilling Method i S A4
i P GEOLOGIC LOG
Method of develop ment = SR AY) ",\/(’ - Note each depth where water was encountered in consolidated
Pump Capacity C gpm formations _
Pump Type (- 1, Py o-7 F-m CORANVCE S Ans
Drilling Fluid A, / fRig ¢ 25
rifiing Fluid 2 /A TypeofRig CME-/.2 7-/15" meo zrAaAn+ cRANGE
Health and Safety Plan Submitted? [Yes  [INo /L — S
Level of Protection used on site (circle ong)  None @) C B A i
[S-2C F-m (ReY SILTY
S A7)
— S Y —
I certify that 1 have constructed the above referenced well in = f - 2 m ’(r/ld /./ SILT Y SAM Q
accordance with all well permit requirements and applicable State dofsceas L3 Z 2
rules and regulations. /
Drilling Company A C SCHULTES INC _
Well Driller (Print) CHRIS w ArRe A/
iller's Signature Ao A .
Registration No. N ]S Date 2/} /0%
N - \‘:,« |(: . '\‘ X
AL - CLy
ORIGINAL: DEP COPIES: DRILLER OWNER HEALTH DEPARTMENT



" Bureau of Water Allocation

T L 4 SAMDY UM

3400007080
‘ .Mg______________...___ NITORING WELL RECORD " Atlas Sheet Coordinates
OWNER IDENTIFICATION PSE&G SERVICES CORP 3401635
Address 80 PARK. PLACE
Ty Newark State New Jessey Zip Code 07102
“wELL LOCATION - If not the same s owner please give address Owner's Well No. /4#/4 Reuis éi

County Salem Municipality Lower Alloways Creek LotNo. 401 BlockNo. 26
Address ARTIFICIAL ISLAND SALEM GENERATING STATION .

Crans madc 2ls7oY
WELL USE Monitoring DATE [O=-2=0%

mmwxuoonpmm i¢-8-0%

WELL CONSTRUCTION Note: Measare all depths || Depthw || Dimmcter I_ Material ]ﬂ——"w '
Total Depth Drilled 16 & - :omlandst;f:: Top(f) || Boton (Rt} { (inches) l - (be/sch no.)
Fmished Well Depth _ 3 f inglefinaar Casg | A I IR LC 4]
. Middle i _—a N

Borehole Diameter: (for e o o oty | > l [ ,

Top é in e = t

Bottom __ G n (argest diameter) I n
Well was finished: OpenHole or Screen || "

"y (No-Used 1 YA |36 e _P VC " -84~
If finished above grade, casing height No. e g | |
(sud: up) above land anﬁm-zgﬁ. s 1
Tail Picce
es No Grout l ] Nat(:unun

Statio Water Level after drilling /() G lyy | & ¥

. .mszelwastredUSing M-S D Grouting Method 7 Reminid
Yenwgéwmfor /__ hours Drilling Metbod HSA
—= spm . _ GEOLOGICLOG
M&odofdevebpmm: - -'v’Y\F'-/\/(/-' Note cach depth where warer was encoumared in consolidated
PaspType (R Las 55 me, Q=2 __FE-m ©oRAMGE Sanw
Drilling Fluid _/ /A TypeofRig_CmME=75 Z2-13 meo sary orarce
Health and Safety Plan Submitted? [dyes  [JNo SILTy Sann
Level of Protection used on site (circle one) ~ Nome @ C B A
. [S-2Ql | - ReEY STy
_SAr]
1 certify that 1 have constructed the above referanced well in M 240 &w 2
accordance with all well permit requirements and applicable State ij
rides and regulations. .
- Drilling Company A C SCHULTES INC
WellDriller @ring___ CHR S w ArRe A/
Driller’s Signature Ao 7
RegistationNo. N /< 4C Date /2/3 /6%
«_«GINAL: DEP COPIES: DRILLER OWNER HEALTH DEPARTMENT



New Jersey Department of Environmental Protection Well Permit Number
Bureau of Water Allocation 3400007081

MONITORING WELL RECORD Atlas Sheet Coordinates

O*NER IDENTIFICATION  PSE&G SERVICES CORP , 3401635
A__.ss 80 PARK PLACE

City Newark State New Jersey Zip Code 07102

WELL LOCATION - If not the same as owner please give address Owner's Well No. A 5

County Salem ' Municipality Lower Alloways Creek LotNo. 4.01 BlockNo. 26

Address ARTIFICIAL ISLAND SALEM GENERATING STATION

WELL USE Monitoring DATE WELL STARTED /: G- 3 —&'7)
DATE WELL COMPLETED  , /2 - -
WELL CONSTRUCTION Note: Measure all depths || Depthto || Depth to Diameter Material Wet./Rating
Total Depth Drilled /‘;_r_ g f from land surface Top (ft.) |} Bottom (ft.) || (inches) (lbs/sc':h no.)
. ] SingleAntrer Casin, i o - Ay - ;
Finished Well Depth =7 -~ ft. | £ A IEE 2 | ove “p
Borehole Diameter: Middle Casing
orehole Liameter: é: (for triple cased wells only)
Top ——;— n. Quter Casing
Bottom o in. (largest diameter)
Well was finished: Pabove grade Open Hole or Screen o L Cie
. Used ' e 2 L2 {7 R
[ fiush mounted (No- Use ‘( ) 13 ¥ 4 = = £V g7
If finished above grade, casmg hexght (No. glsz::r(\ik Casings )

(stick up) above land surface = '/~ ft.

r ;!‘ail Piece Jr J( J[ JL j(

. | protective casing installed? r Gravel Pack ‘rq s ‘r Z A H 2 ]L Menle W = ; :
TIves [Ono Grout R N . NeatCement |[ _  Ibs l
Static Water Level after drilling / /- ft. 7 Al {- Bentonite ‘ e lbs
Water Level was Measured Using - ¢ 7% Grouting Method 7L, M v &

Well was developed for / > hours Drilling Method i~y A

at__[ epm GEOLOGIC LOG

Method of development . Jem? Lo Note each depth where water was encountered in consolidated

Pump Capacity { gpm formations

Pump Type (R p Fgs  SifA Q-1 E-r\ 7Aav 3 ORANGE
Drilling Fluid /.4 Typeof Rig C vh/s- 7.5 S
Health and Safety Plah Submitted? Ryes [Ono Jx-T7 " M~ 7AV a0

Level of Protection used on site (circle one)  None @) C B A

[7-F3 F-p\ CRAAGE Siiry

SAY0
[ certify that I have constructed the above referenced well in 32-37 -c 7 A0 SA )
accordance with afl well permit requirements and applicable State - ; -
rules and regulations. 373" o (-RE - Ae) A7

Drilling Company A C SCHULTES INC
Well Driller (Print)y " H RS w ap nens

iler's Signatwe (A un F o i
Registration No. N -j = H Da{; /212103

yolehd o QU

ORIGINAL: DEP COPIES:  DRILLER OWNER HEALTH DEPARTMENT




e mes % Wearsse 4 TAALSALALAA

Bureau of Water Allocation

| 3400007081
MONITORING WELL RECORD o Shock Goordinmes

OWNER IDENTIFICATION  PSE&G SERVICES CORP : 3401635

Address 30 PARK PLACE

Ty Newark State New Jersey, Zip Code 07102
| Ised
~~vELL LOCATION - If uot the same as owner please give address Ovwmer's WellNo. ____ A1 /8 g UIS

Comnty Salem Municipality Lowesr Alloways Creek LotNo. 401 BlockNo, 26

Address ARTIFICIAL ISLAND SALEM GENERATING STATION "

Erances Made 21el0Y
WELL USE Monitoring _ ' mmw;.\&smmm) (G -3-03
DATE WELL COMPLETED , /)~ -3

WELL CONSTRUCTION Note: Measure all Gephbs || Depthto || Depthto || Diameser

Total D lDrined 4_2 f . ﬁmnlandswﬁce Top (fv) ;‘Boucm(ﬂ.} "

Fiiished Well Depth _ 7 . | oo omm  |¥3 40 39 |

. Middic Cass
Borebole Diameter: c (ﬁxﬁﬂoamwy) - 3 “
T0p - m ————erwes =
Bottom ‘:-» m (largest dizmeter) | | JL
Well was finished: Blabove grade OpenHoleorSareen  |f J' .
Rtuss ) MoUsed ¢ ) 33 | #2 2-
If finished above grade, casing height &
(stick up) above land surface YR Q. Usd )
Tail Piece

— =
e ngiosallet? [ Gpana 3 g

Static Water Lovel after drilling /(. “C’ 130 " . l

‘m-LeveiwastnedUsin.g M-S Ce A Grouting Method
“well was developed for /. 5 hours Drilling Method
n__| gm _ GEOLOGIC LOG
Method of development ___ComPy Ui Nose €ach depth whero waeor was eacountered i consolidated
Pump Capacity & gpra Romations
PumpType LRinDFOS SLA O~13 E=-t\_7A8a JORAL 2.
DrillingFaid _ A,/ . TypeofRig C imiE-7% Sl
Health and Safety Plah Submitted? PdYes  [InNo =171 M C _ FAN carp

Level of Protection used on site (circle one) Nm@ C B A

Z-33_F-m _oRrarte S/&ZZ.

—-1- 5772
1 certify that I have corstructed the above referenced well in . 22=37" Mo T ane SAL)
accordance with all well permit requirements and applicable State
rules and regulations. bﬁa' Eom @Ae}v’ SAhAr?

Drilling Company A C SCHULTES INC

Well Driller (Prin) C’HR(S W AR ReAr
Drifler’s Signature i

Registration No. N9 - {r_ﬁﬁ 212123

SNy 4O

A GINAL: DEP COPIES:  DRILLER OWNER HEALTH DEPARTMENT




New Jersey Department of Environmental Protection : Well Permit Number
Bureau of Water Allocation

3400007082
MONITORING WELL RECORD Atlas Sheet Coordinates
OCYWNER IDENTIFICATION = PSE&G SERVICES CORP 3401635
eSS 80 PARK PLACE '
City Newark State New Jersey . Zip Code 07102
WELL LOCATION - If not the same as owner please give address Owner's Well No. /é) C .
County Salem Municipality Lower Alloways Creek LotNo. 4.01 BlockNo. 26
Address ARTIFICIAL ISLAND SALEM GENERATING STATION
WELL USE Monitoring DATE WELL STARTED /- 70

DATE WELL COMPLETED /¢ -5-07

WELL CONSTRUCTION Note: Measure all depths || Depthto || Depth to Diameter Material Wet./Rating |
Total Depth Drilled / __y:, f L from land surface Top (ft.) || Bottom (ft.) || (inches) (lbs/sch no.)
. SingleAnmer Casing py I i NS N
Finished Well Depth 27~ ft | AN WY 0|
. , Middle Casing
Borehole Diameter: C (for triple cased wells only)
Top = in. Outer Casin
- g
Bottom Z" in. (largest diameter)
Well was finished: Eabove grade Open Hole or Screen L N r W
No. Used i / Jap” 2 D LG
[ flush mounted (No. Use ' ) L /fl T L Ha4s Tl 7
. . . k i
If finished above grade, casing height r Blank Casings
. | (No. Used )
(stick up) above land surface 7«15 ft. '

r Tail Piece Jr ]L Jl “ ]l

. i
R ing i 9 : = =

‘ :] protective casing installed? r Gravel Pack H 7 JL o7 J[ z jL Ear “ = 2 1
\E Yes D No _ Grout o, E , Neat Cement lbs

Static Water Level after drilling / 3 ft. ~ / 9— k Bentonite (et bs |

Water Level was Measured Qsing NSl Grouting Method L Je N <

Well was developed for  /  hours Drilling Method 434

H__ epm ) GEOLOGIC LOG

Method of development ~ AR VAR Note each depth where water was encountered in consolidated

Pump CapaCIty ':; gpm formations ,

Pump Type (-Ruyapnros su¢d O - (> E-m 63/¢4-’V(;;é—

Drilling Fluid ~A /A Typeof Rig Com -7 2 L

Health and Safety Plan Submitted? BYes [Ono /=[G N ORAAL-E P T AN

Level of Protection used on site (circle one)  None @ C B A STETN S A

—Z

[ G~ E—in Q9 RAAG e SAAD

I certify that I have constructed the above referenced well in
accordance with all well permit requirements and applicable State
rules and regulations.

Drilling Company A C SCHULTES INC

Well Driller (Print)  CHR S /AL AL A
Yt s s A/
\Jlllers Signature C/L//u,} /4 irracom _fis }
Registration No. /N /)~ (57 (- . Date /jr/3/&)

DALAUG -l

ORIGINAL: DEP COPIES: DRILLER OWNER HEALTH DEPARTMENT




Bureau of Water Allocation

3400007082
_ MONITORING WELL RECORD ~Atias Sheef Coordinates
OWNER IDENTIFICATION PSE&G SERVICES CORP 3401635
Address 80 PARK PLACE
e Newmk State New Jersey ZipCode 07102 A
‘WLL LOCATION - If ot the same as owner please give address Owner's Well No. A¢  Revise
County Salem Municipality Lower Alloways Creek LotNo. 401 BlockNo. 26
Address ARTIFICIAL ISLAND SALEM GENERATING STATION .
Changes made  2leloy
WELL USE Monitoring DATEWELLSTARTED 4 — "7 ~03
. , : DATE WELL COMPLETED __ //; ~5~c
WELL CONSTRUCTION Note: Measure all depths || Depth to ||. Deptho || Di ' Wgt/Rating
. , L2 - from land sorface Top (&) {| Bouom (ft.) (Ibs/sch no.)
Finished Well Deph D7~ & | ° :. & | {# ] J
Borehole Diameter: Middle Casing caly) I3 lt
Top Cv .
Bottom Z" in.
Well was finished: plabove grade
flush mounted
If finished above grade, beight
(stick up) above land surface ;
Stee] protective casing installed?
BYes RN
Static Water Level after drilling /Y ft

r Level was Measured Using  jn~sce
Well was developed for [ hours

w__ ( gm . GEOLOGIC1.0G
Method of development - ZiMmAit Lo ' Noto cach depth where water was cncountered i consolideted
PtmpCathy # gpm formations

. " | O=12' F-m oparce
PumpType G-RuAp=9s syuo SArD
Drilling Fluid jv,/q .__TypeofRig L E-7
Health and Safety Plen Submitted? [ves [ [2=7197 Exm_gmarie % 7an-
Level of Protection used on site (circle one)  Neme (D) € B A SUFY SAnd

[ g =& i CQRANE & SAAD

1 cervify that 1 have constructed the cbove referenced well in

accordance with oll well permit requirements and applicable State
rules and regulations.

Drilling Company A C SCHULTES INC

Well Dritler (Prict)  CH R ;)

Driller’s Signature p] -\
RegiswationNo. _ /N /) = (57 & Dae /2 /3.0

AL -0l

&__JINAL: DEP - COPIES: DRILLER OWNER muup DEPARTMENT




New Jersey Department of Environmental Protection

Bureau of Water Allocation

Weli Permit Number

3400007083
MONITORING WELL RECORD Atlas Sheet Coordinates
OWNER IDENTIFICATION  PSE&G SERVICES CORP 3401635
€SS 80 PARK PLACE
City Newark State New Jersey Zip Code 07102 -

WELL LOCATION - If not the same as owner please give address

Owner's Well No.

AD

County Salem Municipality Lower Alloways Creek LotNo. 4.01 BlockNo. 26
Address ARTIFICIAL ISLAND SALEM GENERATING STATION
WELL USE Monitoring DATE WELL STARTED /C J //C,’D1
7.T
DATE WELL COMPLETED ¢/ 77
P4
WELL CONSTRUCTION Note: Measure all depths || Depthto || Depthto (| Diameter Material Wgt./Rating
Total Depth Drilled 4,7/_ 3 & from land surface Top (ft.) || Bottom (ft.) || (inches) _ (lbs/sch no.)
- Single/dnmer Casing Nt 20 ] Ji /s Lo
Finished Well Depth 4 ’j) ft. L i TE-O’“ /;'] 2 l C ” Wl C “ 4(/ 1
. . Middle Casing
Borehole Diameter: (for triple cased wells only)
Top [ B _ in. Outer Casing
Bottom / 7) in. (largest diameter)
Weil was finished: Eabove grade Open Hole or Screen C . S !
’ o Q- ; R e L
Dﬂush mounted L. (No- Used .‘/ ) 3 > 'f; /7” C ST e 50¢ 3
If finished above grade, casing height (No. gir:ik Casings )
(stick up) above land surface - ‘~£'J fi. . .
- T I | | |
R : H M 9 — 1 g 1
‘,I protectlée casing installed? L Gravel Pack ]L:%C’ j{ =3 ”7/ \ J[ PG le ji =/ |
\m Yes No . Grout - Neat Cement Ibs
Static Water Level after drilling_ X' ft. L ”\ s I Bentonite L35 lbs
Water Level was Measured’U'sing N -8 g Ao Grouting Method = 0 i e
Well was developed for . hours Drilling Method JERNY:
m e A )
>
at_< epm PV _ GEOLOGIC LOG
ittt \ L, -1
Method of development = S e Note each depth where water was encountered in consolidated
pump Capacity k; gpm formations ‘
PumpType (R ua/p EQs SUO oyl Lo Zasc 3 opgveE
, o , P
Drilling Fluid ~f A TypeofRig L ME-75 S50
JA . -
Health and Safety Plan Submitted? /mYes DNo X T-326 7 E N eRaned At
Level of Protection used on site (circle one) ~ None @ C B A
QL3R FSM  TAA F CRAAGE
A AL
I certify that I have constructed the above referenced well in 3223 -t’_‘ ;R &/\/ S/ :(’7;\/ .
accordance with all well permit requirements and applicable State S A2 L‘(/// INARSH IhaT
rules and regulations.
Drilling Company A C SCHULTES INC
Well Driller (Print) (" H R (s i /AR RE A
iller's Signature UIZM / //;/1,.,m i
Registration No. V4l (5 ‘/;(- Date /Z/ 31673
' r o W N N
IO RLG - ey
ORIGINAL: DEP COPIES:  DRILLER OWNER HEALTH DEPARTMENT



v wen A wasaRE® A TUALEMSWA

Bureau of Water Allocation

3400007083
MOCNITORING WELL RECORD e St Condomes
OWNER IDENTIFICATION _PSE&G SERVICES CORP 3401635
Address 80 PARK PLACE
e Newwrk State New Jersey © ZipCode 07102
“w€LL LOCATION - If not the same a5 owner please give address Owner's Well No.__ /A3 D /ZCUISZ”L
County Salem __ Municipality Lower Alloways Creek iotNo. 401 BlockNo. 26

Address - ARTIFICIAL ISLAND SALEM GENERATING STATION Pa

nNgpes vade 2l 04
WELL USE Monitoring ' DATE WELL STARTED _ /O :

PATE WELL COMPLETED /¢/ #p7

WELL CONSTRUCTION Note: Mecasure all depths || Deph to ||
TotlDepthDriled £33 & | fomimnd srher | Top ) |
Finished Well Depth g | SoeddmCeig :
Middle Casing (
Borehole Diameser: (fwmwmml”.’__ﬁ‘
Top _.Lm. Outer Casing
Bottom ﬁ m. (targest dizmeter)
Wellwasﬁmshed above grade Open Hole or Screen
%Mm ;[ QeUkd ) 32 J-f:%
If finished above grade, casing hei Blank Casings )
(stick up) above A surface (No. Used )
[ TailPiece ]
Steel protective casing installed? ' -————-—-—: "— E
T s __]BE—J[-—j Teai ,
Static Water Level after drilling £ ft. 30 [ 13 Benmb .La.z.!bs

x Level was Measured Using  jn-g ¢one Grouting Method ZRErn M
Wl was developed for > hours Drillicg Method H3A
x_2- gm ' GEOLOGIC LOG
Method of development ’eﬁ’m Ll AL Nots each depth where wastr wag eacoustired i consolidatad
Pump Capacity G goe . formations | . |
Pump Type (£ uarn g3 SU05 Qo Fm rase ¥ 088veE
DrillingFlaid ___A-/4 .  TypeofRig CME-25 S
Health and Safety Plan‘Submitted? Pdves  [INo [[-36 ' _Fm grarie Sq42m

Level of Protection used on site (circleone}) None (D C B A

2e~337 LM AN F CRAGE
' SALL
1 certify that I have constructed the above referenced well in ID-FLJ° E-m ﬁf-?é S/eETY
accordance with ofl well permit requirements and applicable State 3055 INaT
rules and regulations. q-

Drilling Company A C SCHULTES INC

Well Driller (Primt) (‘H/{ls /AR xae Ar
Driller's Signature

RegistrationNo. /M) - ( S4H(, ’ Dame /313102
DBLe kUG-~ Olp

t__sINAL: DEP COPIES: DRILLER OWNER HEALTH DEPARTMENT




New Jersey Department of Environmental Protection

Bureau of Water Allocation

Well Permit Number

3400007084
MONITORING WELL RECORD Atlas Sheet Coordinates
CT'NER IDENTIFICATION  PSE&G CORP. 3403535
et €85 80 PARK PLACE
City Newark State New Jersey Zip Code 07102

WELL LOCATION - If not the same as owner please give address
County Salem

Owner's Well No.

Municipality Lower Alloways Creek Lot No.

Address ARTIFICAL ISLAND SALEM GENERATING STATION

WELL USE Monitoring

401

DATE WELL STARTED

DATE WELL COMPLETED /¢, /o

26

/(:ﬁ 5 Z(/

AL muw-7)

Block No.

WELL CONSTRUCTION Note: Measure all depths  |[ Depth to || Depthto ][ Diameéter Material gt/Rafing
X Ary from land surface Top (ft.) || Bottom (f.) || (inches) (Ibs/sch no.)
Total Depth Drilled /, - ft
- Single/krrer Casing i . -~ .
Finished Well Depth 7. 5 . sl 7.5 - Pirrc | <o

Middle Casing

Borehole Diameter: (for triple cased wells only)

-

2. - L
Top & m. ‘Outer Casing
Bottom C in. (largest diameter)
Well was finished: fabove grade Upen Hole or Screen ey ~ -
o.Used .zif¢ ) 3 B B , i/ N
[ flush mounted o coie (750225 | & FLrc wall
If finished above grade, casing height (No. Elsin;k asings
(stick up) above land surface 2.7/, &
] — i Tail Piece Jl ” ]L 'r ‘“ R
. L |
el protective casing instalied? - T
™y N [ CmvelPack W/ =750 € I~ ofre N+
es D 0 Grout ) . Neat Cement Tbs
Static Water Level after drilling § g c’ i L/ (; Bentonite g 1bs
Water Level was Measured Using NS08 Grouting Method oy PP .
, SALS YA 4 5 R 2 I
Well was developed for /  hours Drilling Method A Ui &, %
J
M P GEOLOGIC LOG
Method of development _ [ L7 s Note each depth where water was encountered in consolidated
Pump Capacity Lo gpm formations
PumpType ¢ prepepos s Q- qrZ Fop) 79w ¢
Drilling Fluid . /a Type of Rig ¢ jm & — 7 5 CRANVEK  Sdag
Health and Safety Plar@ubmitted? DYes ENO e f71 M-~ © Yy < 407
Level of Protection used on site (circle one)  None @ C B A ' ~
[ /=27 57 -
ClA4rg ¢ .5'/1-,77 Sga.
1 certify that I have constructed the above referenced well in
accordance with all well permit requirements and applicable State
rules and regulations.
Drilling Company A C SCHULTES INC
Well Driller (Print) (" ({ R (§ W ARREAS
_ riller's Signature B < M '
Registration No. SN - | S [+ 33
[DENVENN SRV
ORIGINAL: DEP COPIES:  DRILLER OWNER HEALTH DEPARTMENT




New Jersey Department of Environmental Protection Well Permit Number
v Bureau of Water Allocation
3400007085
MONITORING WELL RECORD | " Atlas Sheet Coordinates
OWNER IDENTIFICATION  PSE&G CORP. 3403535
688 80 PARK PLACE
City Newark State New Jersey Zip Code 07102
WELL LOCATION - If not the same as owner please give address Owner's Well No. /4 F ("‘ M~ ’f)
County Salem Municipality Lower Alloways Creek LotNo. 4.01 BlockNo. 26
Address ARTIFICAL ISLAND SALEM GENERATING STATION
WELL USE Monitoring DATE WELL STARTED / (;“,// ¢ (;/ ’

DATE WELL COMPLETED /(3 / o/, 3
AT

WELL CONSTRUCTION Note: Measure all depths |[ Depth to || Depth fo Diameter Material Wgt./Rating
. 7 from land surface Top (ft.) || Bottom (f.) )| (inches) (Ibs/sch no.)
Total Depth Drilled <2 5§ #.
— Single/Inner Casing . ~— - e
Finished Well Depth £ S~ fi. X N EER P X\ WY il
. : ' Middle Casing
Borehole Diameter: (for triple cased wells only)
/ ° .
Top L 1n. Cuter Casing
Bottom C in. (largest diameter)
Well was finished: [Jabove grade Operrtiofe or Screen
Q. Used 4 Py < 5 . 2 A
Dﬂush mounted ™ ‘gw A EE # - }‘ 77 4C
If finished above grade, casing height (No. glszréﬂasmgs ) l
(stick up) above land surface - /y ft.
el protective casing installed? ( T l;‘iecek } Lﬁ = ” = ” = J[ Jl ‘ J
i Yes  [JNo [ CmelPak (P05 TZ= ¢ I &3 lzeae]
) Grout . L ) “Neat Cement Ibs
Static Water Level after drilling [ L ft. [ ' -~ 4\* C Bentonite gz 1bs
Water Level was Measured Ijjsmg NS Grouting Method K EMAN %
Well /w)as developed for ! hours Drilling Method A vife,
at gpm GEOLOGIC LOG
Method of development :(7 LAY ABARY Note each depth where water was encountered in consolidated
Pump Capacity a5 gpm formations |
PumpType < B mong ace Cofes PO Taw ?L,qi//q’qﬂ,%r
Drilling Fluid Type of Rig =-7 5 - - 2 »
A/ - (ME=] [0-F]*s  Mmee oRANE2 5 917
Health and Safety Plan Submitted? []Yes  [KJNo
Level of Protection used on site (circle one) ~ None 63/ C B Al G }~34" mc vRpagnie ¢ T A
3SAnvI
34£-397: Am veangs g Lz S
I certify that I have constructed the above referenced well in QG~45 E=m oo T A
accordance with all well permit requirements and applicable State 4 LA~ D
rules and regulations.
Drilling Company A C SCHULTES INC
Well Driller (Print) CHR (S ‘/‘\///J ARE A
riller's Signature T /’ o A A e
Registration No. iNn-is5 4 Date /o-/74 /07
Vo ¥ Wa) .
DALAUG- 0Ly
ORIGINAL: DEP COPIES:  DRILLER OWNER HEALTH DEPARTMENT



New Jersey Department of Environmental Protection Well Permit Number
Bureau of Water Allocation 3400007135
MONITORING WELL RECORD Atlas Sheet Coordinates
- OWNER IDENTIFICATION = PSE&G SERVICES CORP 3401634
LY 80 PARK PLACE .
Ciy— Newark State New Jersey Zip Code 07102 .

WELL LOCATION - If not the same as owner please give address Owner's Well No. Jq’c - Shedle s

County Salem Municipality Lower Alloways Creek LotNo. 4.01 BlockNo. 26
Address ALLOWAY CREEK NECK RD SALEM GENERATING STATION AF
WELL USE Monitoring DATE WELL STARTED 2liclou

DATE WELL COMPLETED . |11y

WELL CONSTRUCTION

Note: Measure all depths || Depth to Depthto ! Diameter ;i Material Wgt./Rating |
from land surf: Top (ft.) || Bottom (ft. inches (Ibs/schno.) !
Total Depth Drilled 'L ft °':’ ane surtace op ”) om®)  Gnches) | ;
T Single/Inner Casing t i g .
Finished Well Depth 24 5 ft. & -2 s 1 PYC Schud
. . Middle Casing o |
Borehole Diameter: {for triple cased wells only) ‘ !
Top . :2_.__ n Outer Casing K H
Bottom _ 7)  in. (largest diameter) i A ! .
Well was finished: [Jabove grade Open Hole or Screen - i |
flush mounted (Mo. Used D ,_D ) [U,S ’;Lf 2 & By ~)_ {'_L ¢ SC’//] ‘—(,L)_
if finished above grade, casing height (No. Ells:%k Casings ) !
stick up) above land surface ft. ‘ b - »_—_.—_--_j'__,_.- = ‘_
B {i Tail Piece I I . .| .
a . L 0 S
;tee,l protective casing instailed? [ Gravel Pack T 54 m@ c l . < ({m Dce ” b
-\\/; OIne T Grout e : - NeatCement | " 2E&D Ibs ;
Static Water Level after drilling q ~f : o i} I DEEN Bgntonnc_“J_—;—-IE i
Water Level was Measured Using - 73 Grouting Method _Tf e .
Well was developed for | hours Drilling Method ‘H:Z\NOL ) ‘)‘R’_ _/VL._(LL_LQ)(Z/{

S gom GEOLOGIC LOG
Method of development gXLUl\:.p Note cach depth where water was encountered in consolidated
>ump Capacity ~__gpm formations
Jump Type - T par

- : C0 ST Qracél —f-a/LJ
Jrilling Fluid - Type of Rig :Q’_( [¥aY: o : . <)

{ealth and Safety Plan Submitted? ms One IC - gk S r‘}(,(
-evel of Protection used on site (circle one)  None @ C B A
(Lo & o
“certify that | have construcied the above referenced well in
1ecordance with all well permit requirements and applicable State
ules and regulations.
drilling Company TALON DRILLING CO AS-BUILT WELL LOCATION
Vell Driller (Print —. D/L \Q/ l (NAD 83 HORIZONTAL DATUM)

? " ?r __=: & 223! NJ STATE PLANE COORDINATE IN US SURVEY FEET
Xriller's ngnature % : C\_,Q{"'(,Lk Lo NORTHING: __ EASTING: _
{_\ ation No. __4 _ Date 3/} QY OR

LATITUDE: LONGITUDE:
0339 . .
)JRIGINAL: DEP COPIES: DRILLER OWNER HEALTH DEPARTMENT



New Jersey Department of Environmental Protection Well Permit Number
Bureau of Water Allocation

3400007153
MONITORING WELL RECORD Atlas Sheet Coordinates
DWNER IDENTIFICATION  PSE&G SERVICES CORP. 3401634
XY 3 80 PARK PLACE .
ity Newark State New Jersey Zip Code 07102

VELL LOCATION - If not the same as owner please give address Owner's Well No. ﬁ(g‘ )Q% ) FO/ eér 13 ZI’IOUM ¢
ounty Salem Municipality Lower Alloways Creek LotNo. 4.01 BlockNo. 26 AcD

vddress ALLOWAY CREEK NECK RD SALEM GENERATING STATION

VELL USE Monitoring DATE WELLSTARTED  &[9]oy
DATE WELL COMPLETED 2 [4/04

¥ELL CONSTRUCTION Note: Measure all depths || Depthto || Depth to Diameter Material \?tl)it/./l;ating) ?

land surf: Top (f.) || Bottom (ft. inches sch no.) :
‘otal Depth Drilled 4O fi. from lan s‘; ace op (®) @) )|_(nches) (

Single/Inner Casin i
‘inished Well Depth {4 fi. 1 5 & [4’ 2 J‘ 30 l | P\fc Sch "lQ‘
3orehole Di \ Middle Casing l
orehole Diameter: (for triple cased wells only) J'
Top L—— in. Outer Casing

Bottom in. (largest diameter)
Vell was finished: [Jabove grade Open Hole or Screen

[ fush mounted | MNo.Used O ) i 30 O | ore. tSChL{O

f finished above grade, casing height (No. Sl:;';k Casings ) :
stick up) above land surface 7 fi. e :
, T | Teibiee | [ ]l I |
:_tee.l oroteanve casing installed? | o 2% I 9O T 9 TMore < BN
) ‘ No [T NP : ) - ‘3\
R Grout Neat Cement ____,_]les 5
htatic Water Level after drilling . O I g Bentonite || _ _Glbs |
Nater Level was Measured Using 1-([,‘0@, Grouting Method T remi<—
Vell was developed for |  hours Drilling Method ﬁnz ZOU) Sﬂm M%’_
t S gpm o GEOLOGIC LOG
vethod of development e &lf‘,)-—]ﬁl(/( mﬂ—(‘) Note each depth where water was encountered in consolidated
'ump Capacity ~ gpm formations
'ump Type _ .

0-[0 vel, s/ £/
Jilling Flud Type of Rig H(,LC\@( ‘ cSZ?/l/ld‘ 9} £d [c S5

{ealth and Safety Plan Submitted? Mes DNO 10-30" S nél %$ el S/t b{_(_l CK
.evel of Protection used on site (circle one)  None @ C B A !

3S0-40' cAarSe gmud_. ~sand, Sit

certify that | have constructed the above referenced well in TYiw TN G [0

tccordance with all well permit requirements and applicable State
ules and regulations.

yrilling Company TALON DRILLING CO (Nﬁsﬁglﬁmﬁﬁ ;SESI}S&)
. . Y. l
v?” Dn”?r (Pring J 02 > ‘Q/‘ el NJ STATE PLANE COORDINATE IN US SURVEY FEET
yriller's Signature WQ/_D/Q\ O_MLLQ/Q Y NORTHING: EASTING:
«___.ation No. [m LU E \ Date X 8010 Y OR
@,, o~ LATITUDE: LONGITUDE:
(1] [] “w 0 [ "

'RIGINAL: DEP COPIES: DRILLER OWNER HEALTH DEPARTMENT



New Jersey Department of Environmental Protection Well Permit Number
Bureau of Water Allocation

3400007138
MONITORING WELL RECORD Atlas Sheet Coordinates
OWNER IDENTIFICATION PSE&G SERVICES CORP 3401634
Ac " g 80 PARK PLACE .
Chey Newark State New Jersey Zip Code 07102
WELL LOCATION - If not the same as owner please give address Owner's Well No. Q:H: S’_ 2 l b\)
Zounty Salem Municipality Lower Alloways Creek LotNo. 4.01 Block No.
Address ALLOWAY CREEK NECK RD SALEM GENERATING STATION AF
WELL USE Monitoring _ DATE WELLSTARTED 2 [SToy
DATE WELL COMPLETED ) [S7]0U
WELL CONSTRUCTION . Note: Measure all depths || Depthto || Depthto || Diameter Material Wgt./Rating
. ft. inch | h no.
Total Depth Drilled Q ? & from land surface Top (ft.) || Bottom (ft.) || (inches) (Ibs/sch no.)
Single/l Casi —

Finished Well Depth _ .S~ . nglermnertasne 4+ NS ! pPIC Schy)
Borehole Diameter: Middle Casing

' (for triple cased wells only)

Top ————-‘7 in. Outer Casing
Bottom 2 in. (largest diameter)

Well was finished: E{bove grade Open Hole or Screen

] flush mounted Mo. Used (Q ) (S— & S [ WC’ df\ ('(O
If finished above grade, casing height (No gii.?ik Casings )
stick up) above land surface 2~ @, .
o et e  —
’_tf’?l protective casing installed? [ Gravel Pack W ” 3 \: ” 5 S 2oo b
< i DNO Grout Neat Cement 274 lbs
ST Water Level after drilling éi ft. ®) [\.,f ’7 Bentonite _20 1bs
Water Level was Measured Using ‘t@&_ Grouting Method -T]\m‘l <
Nell was developed for |  hours Drilling Method Ha ([0S sl duieer
il | GEOLOGIC LOG ]
fethod of development Sith 'D(L it B} Note each depth where water was encountered in consolidated
'ump Capacity gpm formations
'ump Type - ——
Jrilling Fluid Type of Rig )q/LQCM 010" 2N % cavel .

{ealth and Safety Plan Submitted? E’(s DNo
.evel of Protection used on site (circle one)  None @ C B A

05" SiHsandd bilaric

(a2 @, 10!
certify that I have constructed the above referenced well in
ccordance with all well permit requirements and applicable State
ules and regulations.
rilling Company TALON DRILLING CO mﬁiﬁ%ﬁﬁ%’&%ﬁfﬁﬁ%
/ell Dri i
?1 nll.er (Print) j_o &‘Qp\% -e/{ ‘ NJ STATE PLANE COORDINATE IN US SURVEY FEET
riller's Signature Qg@)&d\, (M AT NORTHING: EASTING:
‘ atxon No. O M YUY pate 3 /I OY ) OR T
LATITUDE: LONGITUDE:

05’53!«3 - | SR S

RIGINAL: DEP COPIES:  DRILLER OWNER HEALTH DEPARTMENT




New Jersey Department of Environmental Protection Well Permit Number
Bureau of Water Allocation

: 3400007154
MONITORING WELL RECORD Atlas Sheet Coordinates
JWNER IDENTIFICATION PSE&G SERVICES CORP. 3401634
\ H] 80 PARK PLACE
iy Newark State New Jersey Zip Code 07102
NELL LOCATION - If not the same as owner please give address Owner's Well No. 94—( Deey, Faf meds MOwn- as
County Salem Municipality Lower Alloways Creek LotNo. 4.01 Block Eo 26 AHD
\ddress ALLOWAY CREEK NECK RD SALEM GENERATING STATION
NELL USE Monitoring DATE WELL STARTED 2 |y |oy
DATE WELL COMPLETED 2 |\ (DY
WELL CONSTRUCTION Nofe: Measure all depths || Depthto || Depth to Diameter Material Wgt./Rating f
ttom (ft. inch 1bs/sch no.) ;
Fotal Depth Drilled L(C) &, from land surface Top (ft.) || Bottom (ft.) {| (inches) i (lbs/sch no.) I
T Single/Inner Casi T :
finished Well Depth __ YO _ f | oveimwerCasie | R4 | 35 | PVC _Ischnd)
. : _ Middle Casing
Borehole Diameter: (for triple cased wells only)
Top . Outer Casing
‘Bottom - in. (largest diameter)
Well was finished: [Jabove grade Open Hole or Screen ,
| Bfuhmoumes L% 010 D |30 || Yo || | PUC  I5chud
If finished above grade, casing height (No gg&k Casings ) _
stick up) above land surface ft. - , %
o e ] ] 1
Stee nfotectlve casing installed? I Gravel Pack I oY 4o ”M 79 Mocri e aspIbs.|
l‘\..f- 3 D No Grout [ : Neat Cement Q4 1Ibs
Static Water Level after drillingq_S ft. O 2% | 7 Bentonite S_Ibs
Water Level was Measured Using —:b—’P:L : Grouting Method _’_‘[‘ eV
Well was developed for |  hours Drilling Method j-h)[ O M &LLQZ»(’
*_S epm GEOLOGIC LOG

Method of development S LLb OULywve
i 4

Note each depth where water was encountered in consolidated

2ump Capacity o gpm formations
2ump Type ’

R = T - :
Jrilling Fluid Type of Rig Qu(m,(— (0 sana drd el 41/l

Jealth and Safety Plan Submitted? Ms COwo q -0t sund s/t A/
«evel of Protection used on site (circle one) None C B A

20 -3C" SiF Sand._graJved am

=2 1
' certify that I have constructed the above referenced well in -4 St and pver ?}m Jd_oldck
wcordance with all well permit requirements and applicable State — :
ules and regulations. Mt @ (0!
rilling Company TALON DRILLING CO AS-BUILT WELL LOCATION

. . (NAD 83 HORIZONTAL DATUM)
Nell Drill T s A ,
© rifler (Pnnt) C \S.(’ 6“ NJ STATE PLANE COORDINATE IN US SURVEY FEET

Jriller's Signature A0 h ,L M&a NORTHING: EASTING:

L ationNo. OCANLiw:2y 0 Date A AU | T T mm———
Y

PUNES] Date &_20/0Y o

: LATITUDE: LONGITUDE:
@ 339% [\] ' " 0 L] "

)RIGINAL: DEP COPIES: DRILLER OWNER HEALTH DEPARTMENT




New Jersey Department of Environmental Protection Well Permit Number
Bureau of Water Allocation 3400007137
MONITORING WELL RECORD Atlas Sheet Coordinates
JWNER IDENTIFICATION  PSE&G SERVICES CORP 3401634
\ s 80 PARK PLACE .
Sty Newark State New Jersey Zip Code 07102

VELL LOCATION - If not the same as owner please give address

Zounty Salem Municipality Lower Alloways Creek

Address ALLOWAY CREEK NECK RD SALEM GENERATING STATION AF

WELL USE Monitoring

Owner's Well No. 1q— T
LotNo. 4.01 BlockNo. 26
DATE WELL STARTED {[20lod

DATE WELL COMPLETED (|20[0Y

WELL CONSTRUCTION

Note: Measure all depths || Depth to Depth to Diameter Material Wgt./Rating
. . inch 1bs/sch no.
Fotal Depth Drilled L2 & from land surface Top (ft.) || Bottom (ft.) || (inches) (Ibs/sch no.)
Single/Inner Casi
Ginished Well Depth D - f. mpeTmereme 1= 2 |4 PJC Sc o
. . . Middle Casing
3orehole Diameter: (for triple cased wells only)
Top _ 10 i Outer Casing
Bottom [O in. (largest diameter)
Well was finished: [ Jabove grade Open Hole or Screen
flush mounted (No. Used 0[0 ) 1 >~ % P JC S d’[ (’{d
f finished above grade, casing height (No. 31::( Casings )
stick up) above land surface ft. -
o l Tail Piece I I | | l |
ste~! orotective casing installed? [ Gravel Pack q o> I 10 “ o< S i ” S0 | ! ’
st D No Grout Neat Cement 84 1bs
Static Water Level after drilling q '®) Cl 1O Bentonite IS Ibs
Water Level was Measured Using —+Q—PLL Grouting Method -r(-m e .

Well was developed for 3 hours

t_,S  gpm

viethod of development S/Lk/b LOULm,

dump Capacity gpm' v

‘ump Type

drilling Fluid Type of Rig W
Jealth and Safety Plan Submitted? [ﬁfes Cno O

«evel of Protection used on site (circle one)  None @ C B A

certify that I have constructed the above referenced well in

ccordance with all well permit requirements and applicable State
ules and regulations.

)rilling Company TALON DRILLING CO

vell Driller Prin) T osenh fiybed)
)riller's Signature Q{Q/w _(3/(\ /LO)—(,Q,Q A
&___.ation No. AO@"OLQL{‘BJ Date & &0/ 0Y

033

'RIGINAL: DEP

COPIES: DRILLER

Drilling Method  HDJ 0L Stem Alige r
GEOLOGIC LOG hd

formations

Note each depth where water was encountered in consolidated

H-49' St Sand ‘.3mud.—fztm

Q-

AS-BUILT WELL LOCATION
(NAD 83 HORIZONTAL DATUM)

NJ STATE PLANE COORDINATE IN US SURVEY FEET

NORTHING: __ EASTING: ____
OR
LATITUDE: LONGITUDE:
[1] * " [41] . "
OWNER HEALTH DEPARTMENT



New Jersey Department of Environmental Protection Well Permit Number
Bureau of Water Allocation 3400007140
MONITORING WELL RECORD Atlas Sheet Coordinates
JWNER IDENTIFICATION PSE&G SERVICES CORP 3401634
} s 80 PARK PLACE .
ﬁy’”/ Newark State New Jersey Zip Code 07102
VELL LOCATION - If not the same as owner please give address Owner's Well No. H‘ L _
county Salem Municipality Lower Alloways Creek LotNo. 4.01 BlockNo. 26
\ddress ALLOWAY CREEK NECK RD SALEM GENERATING STATION AF .
WELL USE Monitoring DATE WELL STARTED | L}l o4
DATE WELL COMPLETED | |>l0Y
WELL CONSTRUCTION Note: Measure all depths || Depthto || Depthto || Diameter Material \]Vgs';./Rating
ft.) || Bottom (ft. inch bs/sch no.
Fotal Depth Drilled 2 < fi from land surface Top (f.) |} Bottom (ft.) i| (inches) (1bs/sch no.)
Single/Inner Casin It ;
finished Well Depth 25~ f. & e -2 s | a pre  schdo
. . Middle Casing -
3orehole Diameter: (for triple cased wells only)
Top —.7—— n. Outer Casing
Bottom ) in. (largest diameter)

Well was finished: [Jabove grade ~ Open Hole or Screen _ l

Mo.Used DO ) || IS 2 s ol PIC IS U]

ush mounted

if finished above grade, casing height No. e 50
‘stick up) above land surface ft. —
e [ tame ] ] |
A [ omelpeck [ 1> 55 [ 9 |More JW0Ibs]
N No , Grout Neat Cement o lbs
tatic Water Level after drilling & . Ol 1> ” - Bentonite (S Ibs
Water Level was Measured Using Grouting Method —]/(. 2 mic-

A

Well was developed for > hours

it gpm

viethod of development s A2 !13 . Q U %

>ump Capacity gpm

dump Type

Jrilling Fluid Type of Rig W(
Jealth and Safety Plan Submitted? E‘?cs DNo

-evel of Protection used on site (circleone)  None C. B
"certify that I have constructed the above referenced well in
iccordance with all well permit requirements and applicable State
ules and regulations.

Jrilling Company TALON DRILLING CO

Well Driller (Print) | TOS¢ 48 h Yihedl

Jri’*~'s Signature Qq[\ M’\ (e 0 0 o

W, _ationNo. A0 SL[ 42 ] Date R AO/OY
D329

)RIGINAL: DEP COPIES:

DRILLER

Drilling Method

GEOLOGIC LOG

Note each depth where water was encountered in consolidated
formations

hH—10"  Sa.ncl gra(wb
10-08" Sancd S @raueé
(1 ok (@

AS-BUILT WELL LOCATION
(NAD 83 HORIZONTAL DATUM)

NJ STATE PLANE COORDINATE IN US SURVEY FEET

NORTHING: ____ EASTING: .
OR
LATITUDE: LONGITUDE:
[+] 1 " [1] 1) "
OWNER HEALTH DEPARTMENT



New Jersey Department of Environmental Protection Well Permit Number
Bureau of Water Allocation 3400007141
MONITORING WELL RECORD Atlas Sheet Coordinates
OWNER IDENTIFICATION  PSE&G SERVICES CORP 3401634
8 38 80 PARK PLACE .
SRy Newark State New Jersey Zip Code 07102

WELL LOCATION - If not the same as owner please give address Owner's Well No. Q’I’Y\
county Salem Municipality Lower Alloways Creek LotNo. 4.01 BlockNo. 26
Address ALLOWAY CREEK NECK RD SALEM GENERATING STATION Af
WELL USE Monitoring DATE WELL STARTED ] /L\' I ou
. DATE WELL COMPLETED 4|, 0%
WELL CONSTRUCTION Note: Measure all depths || Depth to || Depthto || Diameter Material Wgt./Rating
. inch Ibs/sch no.
Total Depth Drilled a ( f from land surface Top (f.) || Bottom (ft.) || (inches) {lbs/sch no.)
Single/l Casi u
Finished Well Depth _ 2|  f. nglelner~asmg | o 3! 1 9 PVC st 4o
. . Middle Casing
Borehole Diameter: (for triple cased wells only)
Top _10  in Outer Casing
Bottom |0 in. (largest diameter)

Well was finished: [Jabove grade Open Hole or Screen

mush mounted (No. Used O_! o ) H 2 Y P Ve S(ﬁ’l “HO
If finished above grade, casing height (No glizk Casings )
(stick up) above land surface ft. . |
S1e" prote l_jmmg nstafled: { GravelPack | & X || Q1 || [0 | /MOre sanll S00/b4
-~ No Grout Neat Cement AKY Ibs
Static Water Level after drilling ﬁ ft. 0O Y ®) Bentonite 1S 1bs
Water Level was Measured Using 'jz—l‘Pg’ Grouting Method T e4vie
Well was developed for - hours Drilling Method {{p [0 Sl arlaer”

M [ ]
*_,S gpm GEOLOGIC LOG
Method of development . &(.bb ..'D(AV)\.TDJ Note each depth where water was encountered in consolidated
Pump Capacity gpm formations
Pump Type :
0-4" nnd, it &l
Drilling Fluid Typeof Rie  Lruucior— und, dragel, <l
Health and Safety Plan Submitted? E‘(es CIno d -2 Sard, arguvel, sit+ . &1
Level of Protection used on site (circle one) ~ None C B A T )
I certify that I have constructed the above referenced well in
1ccordance with all well permit requirements and applicable State
-ules and regulations. '
Jrilling Company TALON DRILLING CO AS-BUILT WELL LOCATION
Nell Driller (Print T \ (NAD 83 HORIZONTAL DATUM)
riller %
. . rin) Q) S{PJ\ e/l ! NJ STATE PLANE COORDINATE IN US SURVEY FEET
Jriller's Signature GO a) A_{ ! ﬂgﬂ_% - NORTHING: EASTING:
{___ration No. E é iLtL( kS Date & &20/0 T R -
LATITUDE: LONGITUDE:

033

IRIGINAL: DEP

COPIES:  DRILLER

o t 0 . "

@ e

HEALTH DEPARTMENT

OWNER



ARCADIS

Appendix D

Tidal Evaluation Results
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Dissolved Gas, Technetium-99 and Groundwater Age Determination
Results for the PSEG Nuclear, LLC Salem Generating Station
Prepared by Dr. Robert Poreda, University of Rochester

This report details the results of the dissolved gas, technetium-99 (Tc-99), and
groundwater age determination performed on groundwater samples collected through
November 2003 from the monitoring well network at the PSEG Nuclear, LLC Salem
Generating Station (the “Station™). The analyses were performed in accordance with the
attached procedures (Attachment 1 — Groundwater Age Determination and Attachment 2
— Tc-99). Analytical results for the groundwater samples, which are summarized in the
attached table, are evaluated based on the water-bearing zone where the monitoring wells
are screened. The three primary water-bearing zones investigated beneath the Station are:
1) the Vincentown Formation; 2) the shallow, water-bearing unit within the limits of the
cofferdam; and, 3) the shallow, water-bearing unit outside the limits of the cofferdam.
Hydrogeologic and geochemical data indicate that the zones of the shallow, water-bearing
unit within and outside the limits of the cofferdam are hydraulically connected, but the
zones are evaluated as separate units because of their relative proximity to the facility
structures.

1. Summary of the Vincentown Formation

> Well K —The groundwater age analysis of samples from Well K indicates that
tritiated water containing between 3,000 picocuries per liter (pCi/L) to 5,000
pCi/L of tritium recharged approximately 19 years ago and has traveled to the
upper part of the Vincentown Formation (70 to 80 feet below ground surface).
The upper limit of 5,000 pCi/L is estimated by assuming dispersion of a slug of
tritiated water over 20 years and is based on measured dispersion for non-nuclear
waters from the 1963 bomb pulse at other sites (Solomon et al 1993). The most
likely location for the recharge is east of Well K based on groundwater flow. Tc-
99 was detected in the groundwater sample collected from this well at a
concentration of 0.8 pCi/L, which is consistent with post-nuclear precipitation
(i.e., background) for the eastern United States 25 years ago.

» Well L —The groundwater age analysis of Well L indicates that groundwater
adjacent to this well recharged approximately 21 years ago with tritium
concentrations (measured at 45 pCi/L) equivalent to local precipitation 20 to 25
years ago (based on the Szabo et al measurements at Gloucester). The
background tritium concentrations indicated by Well L demonstrate that the
release of tritium 20 years ago as indicated by Well K was relatively minor and
did not extend over a wide area in the Vincentown Formation. Well L is located
to the west and downgradient of the Station near the brackish/fresh water
interface. The background concentrations of tritium detected in groundwater
samples collected from Well L indicate that the clay confining-unit of the



Kirkwood Formation has effectively segregated the Vincentown Formation from
the overlying shallow, water-bearing unit.

> Well P -The groundwater age analysis of Well P indicates that precipitation with
background concentrations of tritium (60 pCi/L - equivalent to local precipitation
20 to 25 years ago, based on the Szabo et al measurements at Gloucester)
recharged approximately 13 years ago. The methane concentration indicated by
groundwater samples collected from Well P (1 cubic centimeter per kilogram
[cc/kg]) suggests that the recharge area for Well P is likely in or near the marshes
to the east of the Station or that a small amount of methane has been generated
within the Vincentown Formation. As with Well L, the background
concentrations of tritium detected in groundwater samples collected from Well P
indicate that the clay confining-unit of the Kirkwood Formation has effectively
segregated the Vincentown Formation from the overlying shallow, water-bearing
unit.

> Well Q —The low-level analysis for tritium in the groundwater sample from Well
Q indicates a tritium concentration close to the method detection limit (1.5 pCi/L).
This low concentration of tritium suggests that groundwater in the vicinity of this
well recharged close to the onset of the nuclear era (circa 1950). Dissolved
methane concentrations in groundwater samples collected from Well Q (38 cc/kg
or 1.7 millimoles/kg [mmol/kg]) and levels of argon and nitrogen below solubility
limits indicate that the likely point of recharge is the marshes that border the
Station to the east.

> Well V —The results of the groundwater age analysis of Well V are consistent

with the results of Well K. Groundwater samples collected from Well V indicate
a slightly elevated tritium concentration (549 pCi/L) relative to background (local
precipitation). The initial tritium level in the recharge water is estimated to be
approximately 3,000 pCi/L. The results of the groundwater age analysis for Well
V indicate a slightly younger age relative to Well L and Well K, but the age is
within the range observed for these wells (13 to 22 years). The relatively high
concentration of dissolved methane detected in the groundwater sample collected
from Well V indicates that the groundwater either recharged in the marshes to the
east of the Station, or is from in situ biological production.

Analytical results of groundwater samples collected from monitoring wells screened in
the Vincentown Formation (Wells K, L, P, Q, and V) do not indicate that tritium from the
Station has migrated beyond the shallow, water-bearing unit above the Kirkwood
Formation and into the deeper Vincentown Formation. Tc-99 concentrations indicated by
groundwater samples collected from Well K and Well V (0.5 pCi/L and 0.8 pCi/L,
respectively) are consistent with the suspected ambient concentration in precipitation

. recharged during the 1970s. The Tc-99 concentrations indicated by Well K and Well V

are approximately 10 parts per million (100,000 times below) of Spent Fuel Pool water
(based on data from Ginna station). At this concentration, Tc-99 is not an effective



indicator of Spent Fuel Pool water due to the combined effects of ambient T¢c-99 and a
concentration of Tc-99 near the method detection limit.

2.0 Summary for the Shallow, Water-Bearing Formation Within the Limits of
the Cofferdam.

> Well M - The groundwater age analysis of Well M indicates a relatively young
age for this groundwater since it became isolated from the atmosphere (less than
0.1 years). The young age suggests that preferential pathways for fluid flow may
exist in the subsurface near the plant and/or that elevated dissolved atmospheric
helium concentrations have resulted in skewed age determination results.
Elevated dissolved atmospheric helium concentrations could be the result of
increased gas exchange between the atmosphere and the structural fill within the
cofferdam or from the introduction of atmospheric gases during the monitoring
well installation activities. The Tc-99 concentration indicated by the groundwater
sample collected from this well is at or near the regional background
concentration of 0.5 pCi/L. The ratio of tritium/Tc-99 at Well M (280,000) is
more than 100 times the estimated ratio of 2000 for the Salem Spent Fuel Pool
(based on data from Ginna station). The absence of Tc-99 in groundwater from
Well M indicates that the tritium detected in this well may have a source other
than the Spent Fuel Pool, or that tritium migrated to Well M by aqueous diffusion.
The diffusion coefficient of tritium is approximately 0.04 square meters per year
(m?*/yr) (mean diffusion length is about 0.1 m/yr), relative to an approximate Tc-
99 diffusion coefficient that may be as much as an order of magnitude lower than
tritium (accurate Tc-99 diffusion data does not exist). Diffusion of tritium would
be several times more rapid than Tc-99 because of the smaller size of the
molecule and the lack of interaction with soil (i.e., sorption).

» Well N —The groundwater age determination of the sample from Well N suggests
a recharge age of approximately one year. The young age suggests that
preferential pathways for fluid flow may exist in the subsurface near the plant
and/or that elevated dissolved atmospheric helium concentrations have resulted in
skewed age determination results. Elevated dissolved atmospheric helium
concentrations could be the result of increased gas exchange between the
atmosphere and the structural fill within the cofferdam or from the introduction of
atmospheric gases during the monitoring well installation activities. The Tc-99
concentration for this well is at or near the regional background concentration of
0.5 pCi/L or less than 10 ppm of Spent Fuel Pool levels. The absence of Tc-99 in
groundwater from Well N indicates that the tritium detected in this well may have
a source other than the Spent Fuel Pool, or that tritium migrated to Well N by
aqueous diffusion similar to Well M.

> Well O -The groundwater age determination of the sample from Well O indicates
a relatively young age of approximately 0.22 years. The young age suggests that
preferential pathways for fluid flow may exist in the subsurface near the plant



and/or that elevated dissolved atmospheric helium concentrations have resulted in
skewed age determination results. The Tc-99 concentration for this well is at or
near the regional background concentration of 0.5 pCi/L.

» Well R — Groundwater age results from Well R suggest an age of approximately
1.2 years. This age is consistent with the location of Well R at the maximum in
hydraulic head where the flow path is almost vertical; the age is a lower limit
because of loss of He-3 by diffusion and possible exchange with the atmosphere.
The Tc-99 concentration for this well is at or near the regional background
concentration of 0.5 pCi/L (see discussion for Wells M and N).

» Well AC - Groundwater samples from Well AC were not submitted for analysis
for dissolved gases, Tc-99, or groundwater age determination at the University of
Rochester because of the elevated concentration of tritium detected in this sample
by Salem Chemistry. Station protocols prohibited the transport of this sample off
site.

» Well AE —The analytical result of the groundwater sample collected from
Monitoring Well AE indicate a tritium concentration of 8,500 pCi/L. The
groundwater age determination of the sample from Well R indicates a relatively
young age of approximately 0.33 years. The recent groundwater age again
suggests that preferential pathways for fluid flow may exist in the subsurface near
the plant and/or that elevated dissolved atmospheric helium concentrations have
resulted in skewed age determination results. The Tc-99 concentration for the
sample from Well AE is at or near the regional background concentration of 0.5
pCi/L.

Analytical results of groundwater samples collected from monitoring wells screened in
the shallow, water-bearing unit within the limits of the cofferdam (Wells M, N, O, R, AC,
and AE) indicate groundwater ages of less than 0.1 years to approximately 1.2 years. The
recent groundwater age again suggests that preferential pathways for fluid flow may exist
in the subsurface near the plant and/or that elevated dissolved atmospheric helium
concentrations have resulted in skewed age determination results. Tc-99 concentrations
indicated by groundwater samples collected from wells screened in this unit are
consistent with the regional background concentration for this constituent. The absence
of Tc-99 indicates that the tritium detected in these wells may have a source other than
the Spent Fuel Pool, or that tritium migrated to the wells by aqueous diffusion



3.0 Summary for the Shallow, Water-Bearing Formation Outside of the Limits
of the Cofferdam.

» Well S — The groundwater age determination of the sample from Well S indicates
a relatively young age (less than one year). The recent age of this water is
consistent with other shallow wells close to the plant and inside of the cofferdam.
The Tc-99 concentration for this well is at or near the regional background

~ concentration of 0.5 pCi/L.

» Well T — Analytical results of the low-level tritium analysis of the sample from
Well T indicate a tritium concentration of 257 pCi/L. The groundwater age
analysis for this sample indicates an age of approximately 1.6 years, which is
consistent with the ages of other samples collected from this zone. The analytical
results of the groundwater sample collected from Well T indicate a methane
concentration and low concentrations of dissolved atmospheric gases (15% of
solubility) consistent with recharge in the marshes to the east of the Station
(similar to Wells Q and U). The Tc-99 concentration for the sample from Well T
is at reglonal background concentration.

» Well U — Analytical results of the low-level tritium analysis of the sample from
Well U indicate a tritium concentration of 78 pCi/L. The groundwater age
analysis for this sample indicates an age of approximately 4.1 years, which is
consistent with the ages of other groundwater samples collected from monitoring
wells screened in this zone. The analytical results of the groundwater sample
collected from Well U indicate a methane concentration and low concentrations of
dissolved atmospheric gases (15% of solubility) consistent with recharge in the
marshes to the east of the Station (similar to Well T). The Tc-99 concentration
for the sample from Well T is at regional background concentration.

“Well W —Analytical results of the groundwater sample collected from Monitoring

Well W indicate a tritium concentration of 11,300 pCi/L, and the groundwater age
determination for this well indicates an age of four years. The analytical results
for the groundwater sample from Well W also indicate an elevated concentration
of dissolved methane, which suggests that groundwater at Well W is a mixture of
groundwater with characteristics similar to groundwater from Well T (or Well Z)
with tritiated water from plant activity. Well W is located at or near the boundary
between methane-rich water flowing from east to the south and west, and tritiated,
methane free water that recharges to the south of Salem Unit #1. The Tc-99
concentration for the sample from Well W is approximately 4 pCi/L, which is
above the regional background concentration (0.5 pCi/L). The ratio of tritium to
Tc-99 (2700) is very close to the ratio in the Spent Fuel Pool (Tc-99 data from
Ginna which has similar tritium and Spent Fuel Pool characteristics to Salem).
Although Well W is located X feet from the center of the plume, it is only a few
meters outside of the cofferdam.



» WELL Z - Analytical results of the groundwater sample collected from Well Z

indicate a tritium concentration of 730 pCi/L. Although the tritium concentration
indicated by the groundwater sample collected from Well Z is slightly elevated
relative to regional precipitation (i.e., background), there is no indication that the
release of water from the Spent Fuel Pool has migrated to Well Z. The relatively
high concentration of dissolved methane (24 cc/kg or 1.1 mmoles/kg) detected in
the groundwater sample from Well Z indicates that the groundwater recharged in
the marshes to the east of the Station. Results of the groundwater age
determination indicate an age of 3.2 years, which is consistent with the other wells
screened in this zone (e.g., Wells U, T, and W). The relatively low concentrations
of dissolved methane indicated by monitoring wells installed near the facility and
the elevated tritium concentrations indicated by groundwater samples collected
from Wells S and AB contrast with the methane-rich, low tritium water indicated
by Well Z.

WELL AA - Analytical results of the groundwater sample collected from Well
AA indicate a tritium concentration of 734 pCi/L, which is similar to Well Z. A
dissolved methane concentration of 0.22 cc/kg indicates that the site of recharge
for groundwater at Well AA is likely in the vicinity of the cofferdam on the
southwest side of the facility rather than the marshes to the east. Although Well
AA is directly downgradient from Well S, it is apparent that groundwater with the
characteristics of Spent Fuel Pool water has not migrated this far south (Well AA
is located about 50 meters southwest of the cofferdam). The groundwater age
analysis of the sample collected from Well AA indicates an age of 2.1 years.

WELL AB - Analytical results of the groundwater sample collected from Well
AB indicate a tritium concentration of 321,000 pCi/L.. The groundwater age
result for this well is 1.4 years. :

WELL AF — Analytical results of the groundwater sample collected from Well
AF indicate a tritium concentration of 256 pCi/L. Groundwater age estimates for
this well are about 10 years, indicating a relatively long/slow flow path (perhaps
stagnant conditions) and little or no connection to contaminated waters seen close
to the plant (e.g., S or AB). The groundwater at AF is methane-rich, suggesting a
recharge location in the marshes to the east of the plant and similar to Wells U, T,
and Z.



Sample #

Salem L-80
Salem K-80b
Salem Q-80
Salem P-80
Salem Q-20

Salem K-80
Salem Well 3
PSEG Well 6

SalemWell T
Salem Well U
Salem Well N
Salem Well W
Salem Well M
Salem Well O
Salem Well S

Salem Well R

Salem Well V

Salem Well Z
Salem Well AA
Salem Well AB
Salem Well AE
Salem Well AF

Salem Well V

Salem Well W
Salem Well Y

Tc-99
pCi/liter

0.8

0.7
0.5
04

*****4'1

0.4
0.5
04
0.7
0.2
0.5
2.5
LOST

0.5
0.2
0.5

0.4
0.8

‘He

pec’kg

43.11
51.90
29.69
48.10
59.83

42.55
337.42
1920.21

418
7.57
55.48
307.50
53.69
59.06
45.00

59.37

19.18
86.60
58.20
62.13
25.60
24.75
20.12

Ne
nee’kg

~190.4
204.3
90.7
197.4
228.6

146.0
281.3
294.6

14.9
26.7
239.8
1354.7
215.3
216.5
210.0

253.92

95.65
393.81
236.08
253.56

97.14

90.60

80.97

N,
cc’kg

13.8
15.2

6.6
13.6
144

14.9
124
16.5

1.7

1.5
13.2
26.6
15.0
14.4
14.0

14.5

.6.18
21.23
19.61
15.64
717
7.57
7.98

Ar
cc/kg

0.351
0.333
0.169
0.316
0.361

0.329
0.359
0.501

0.041
0.041
0.329
0.390
0.368
0.310
0.340

0.320

0.133
0.424
0.377
0.310
0.169
0.166
0.166

R
R,

2.253
22.475
0.745
1.718
1.321

22,19
0.175
0.062

1.273
1.226

4.225
2.344
2.010

1564

3.103

5.08
1.56
240.79
2.36
4.83
17.25
80.36

Methane
cc/kg

0.19
0.46
37.91
1.03

0.33
5.01
0.05

31.92
8.16
0.02

17.26
0.39
0.01
0.01

24.06
0.22
2.65
0.02

20.98

15.36

28.02

Corrected For Excess Air

“He
pee/kg

43.11
46.08
47.55
43.30
49.29

43.3
309.5
1898.0

37.778

46.788
48.627

37.38

4
Heps  He3r poil
Mec/kg

139 99
218 1792
653
026 57
384 30
1662
264.9
1849.9
23
20
-5.525 24.2
263.9

2.197 132.1
4.320 109.6
126900

-6.67 2276

142
88
25261
165
178
729
2891

H-3 pCi/L

45
955

1.6

58
6000

955
<0.5
<0.5

257

78

5194
13062
142696
12963
3480000

3447
549

729
734
321000
8558
256
549
11305

Age (yr)

21.03
19.23

12.46
0.09

18.35
>100
>100

1.59
4.10
0.08
0.36
0.02
0.15
0.65

1.16

3.24
2.06
1.38
0.33
9.61
15.37
4.14
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Hydrology of the Salem Generating Station

Proposal prepared for
PSEG
by Robert J. Poreda
Professor of Environmental Sciences
University of Rochester

February 26, 2003



The proposed investigation will examine the potential for radionuclide migration in
groundwater at the PSEG Salem Power Station. Specifically, the investigation addressed the
source of the contamination, the magnitude of the release to the environment and the best
methods to address long term monitoring at Salem. Standard monitoring by PSEG scientists had
detected tritium at levels above environmental concentrations at several sites surrounding Salem
#1. Of particular concern is the possibility that water from the spent fuel pool has leaked or is

leaking into the groundwater that surrounds the containment building.

1. Sites that contained elevated tritium levels would also be analyzed for ' (a long-lived
radionuclide produced by uranium fission). The Accelerator Mass Spectrometry method
has a detection limit of 10° atoms of '*Uliter of water. '**I measurements have several
distinct characteristics that make it a suitable tracer for identifying sources of
radionuclide release: a) '*I displays “conservative” behavior in groundwater (as I') so
that it migrates with the flowing water rather than adsorbing on particles (as is the case
for 1*'Cs). b) Because '*Iis a long-lived radio-isotope, it can be used to detect any past as
well as present leakage of '*’I-bearing waters into the environment (the other iodine
radio-isotopes decay to background levels in less than one month and hence are only
useful in assessing very recent leaks). c) Elevated levels of '°I should be characteristic of
water leaking from the spent fuel pool because of the proximity to the large amount of
fissionable uranium, Water that leaks from other sources (e.g. the turbine drains or steam
releases) should have low '*°I because the water that is used to generate the steam has
extremely low concentration of dissolved ions.

2. Determine the residence time of groundwater in the vicinity of the containment building
and the rate of possible shallow groundwater flow to the southwest (i.e. toward the river).
Evaluate flow in the upper Vincetown Formation (50 to 80°) to determine: 1. flow
direction and recharge estimates; 2. Evidence for or against tritium migration from the
surface fill into the Vincetown Formation; 3. the “age” of any tritium release. To
accomplish this task, we used the *He/*H groundwater age dating method. The validity of
this method has been established in a series of papers by Poreda, Solomon, and Schlosser

(with co-authors) (see references and appended papers). The technique makes use of the



fact that groundwater, once it has been isolated from the atmosphere begins to accumulate
3He from the decay of tritium. Because tritium levels in this region are elevated relative to
environmental levels, the technique is extremely sensitive in establishing rates of
groundwater flow. We applied this method to the “down gradient” environmental
monitoring wells and to the wells that (based on hydraulic heads) flow back to a basement
sumps for processing. The goal will be to establish if the rates of groundwater flow away
from and toward the facility from the age dating and simple mass balance calculation
(residence time = volume of water/flux) .

3. From this preliminary investigation and a review of the initial site survey, we will
propose to PSEG an environmental well monitoring program that will provide for rapid

and effective detection of the migration of any radionuclides off-site.
Tritium - Helium-3 Age Dating

We can estimate the transit time of the tritium in the subsurface by measuring the amount (%) of
the tritium that has decayed to *He [see the analytical methods section and the attached reference
articles for complete procedures]. The tritium levels near the plant are typically 10 to 100 times
average rainfall (1.0 vs. 0.1 pCi/g) and the likely source of the tritium is from activities at Salem
(a major component is thought to have come from “events” (such as steam release into the
system). To f:alculate a transit time for the tritium, we assume that once the water is isolated
from the atmosphere (vadose zone) it begins to accumulate *He. Thus the ratio of *He*/*H can
be used to assess the subsurface transit time by the following equation:
time = (1/A) In [CHe*/*H) + 1]
where A =0.0555yr"
Because a certain percentage of the *He is from atmospheric solubility, we use the ratio of
3He/Ne in “air-saturated” water to subtract the atmospheric *He from the total. The tritium
values from the University of Rochester Lab will be compared with the estimates made by

PSEG’s.direct counting techniques.



Todine-129 and the Iodine - Tritium Correlation

To investigate the potential sources of contamination at Salem, we extend the use of
radioactive tracers to include the long-lived radioactive isotope of iodine, 1291 (15.7 million year
half life), a product of U fission. The ratios of 1/ °H will help us to identify the release paths
for the radionuclides. Iodine and tritium behave as “conservative” (non-reactive) tracers in
groundwater. Different sources (secondary water, air-fall, spent fuel pool, natural groundwater)
will have distinct ratios of '*1/°H. The '’ measurement by Accelerator Mass Spectrometry can
detect '?] at levels of 10° atoms and a "’I/I ratio of 10™*. Thus, this represents an extremely

sensitive and long-lived tracer for radionuclide release.

Steam is thought to have extremely low 121 concentrations (1000 atoms/ g), presumably
because of the procedures used to remove ions from solution to ensure the integrity of the steam
generation process. Any leakage of water between the primary and secondary systems leaks
mainly tritium (1000 pCi/g) and is not a major release mechanism for other radionuclides. The
Turbine Drain sample will serve as an analogue for the water that could leak during any steam
release. Only the Spent Fuel Pool contains significant levels of 121 ( approximately equivalent to
the natural creeks that drain the West Valley, NY facility) although there is no evidence that
significant amounts of water have leaked from the pool into the environment. There is a factor of
10000 difference between the ambient '*°1 concentration in precipitation (1000 atoms/g) and
Spent Fuel Pool water (10,000,000 atoms/g). A similar factor of about a million exists for tritium
in precipitation (0.05pCi/g) and spent fuel water(50,000 pCi/g). From this simple comparison,
one can estimate the percentage of Spent Fuel Pool water finds its way into any of the
groundwater monitoring wells. Other sources of significant 121 may come from the combined
effects of “wash down” from the containment building and seepage into the Moat This
washdown should be collected by the drainage system that surrounds the plant but must be
~evaluated as a potential source. A simple model would propose three potential “end-member”
compositions for water at Salem : the Spent Fuel Pool water (high in tritium and high in ]291),
Turbine Drain Water (relatively high in tritium but very low in '*I) and local precipitation (very

low in tritium and '*°I.



ANALYTICAL PROCEDURES for IODINE

Water samples were prepared for.129I /1 ratio measurement by an adaptation of the method
described in Fehn et al., 1992, Approximately 100 mL of water was used as starting material for
sample preparation except for the two samples with the highest expected ratios where 1 mL and
0.1 mL were used. Since samples were expected to have high 2’1 /I ratios and low iodine
concentrations, carrier iodine with low '*’I content was added to each sample prior to extraction.
Addition of carrier serves the dual purpose of increasing sample bulk to facilitate measurement,
as well as preventing cross-contamination in the source from "hot" samples, i.e., samples high in
121, during Accelerator Mass Spectrometry (AMS) measurements. To achieve isotopic

equilibrium between the sample and carrier KI which is added, samples and carrier were
converted to IO, . Iodine in the samples was then extracted into CCly, and back-extracted into the

aqueous phase, followed by precipitation as Agl powder, following standard procedures. The
silver iodide was pressed into stainless steel sample holders and loaded on a
sample wheel for AMS measurement.

129 _t,_stable iodine ratios (I /T) were determined by AMS at the PRIME lab facility at
Purdue University. AMS uses a tandem accelerator in conjunction with an ion source, several
magnets and sﬁitable detectors to sensitively measure atoms of choice with detection limits of
one atom in '1:0] 3 stable atoms, with associated removal of interfering atoms (see Elmore et al.
(1984a and 1984b), Kubik et al. (1987) for a detailed description of AMS techniques). (This
Jacility is thé only one currently in operation in the U.S that can perform the analysis at the
required levels of precision). The 1291 /1 ratios were normalized to a known standard during
AMS measurement. AMS has a theoretical detection limit of '’/ ratio = 1 x 10" although
practical detection limits are about 50 x 107", due to the lack of natural materials with lower ‘21

/I ratios. Chemical blanks and carrier iodine had '®1/1 ratios of 80 x 10-15 during that AMS run.

I- content in the carrier solution was measured by ion chromatography with errors of +/- 5%.



Analytical Methods for Tritium and Helium

Shallow wells will be sampled using a dedicated “micro-purge” bladder pump to lift the
water.. Care will be taken to place the purge tube near the top of the standing water column to
ensure that the well was flushed completely and that the well screen is not exposed to air. .
Dissolved gas samples were collected in 3/8" o.d. Cu tubing sealed with refrigeration clamps in
accordance with standard procedures. Water is collected in 500ml glass bottles fitted with ploy-
seal caps.

Gases are extracted from ~25 g of water on a high vacuum line constructed of stainless
steel and Corning-1724 glass to minimize helium diffusion. The non-condensable gases (He,
Ne, Ar, Nj, CH4) plus water vapor are transferred into a 1724 glass ampoule for subsequent
analysis. The amount of non-condensable gas was measured using a calibrated gas volume fitted
with a capacitance manometer. Gas ratios (No, Ar, CHyg) were analyzed on a Dycor Quadropole
mass spectrometer fitted with a variable leak valve. The results are combined with the
capacitance manometer measurement to obtain gas concentrations (cc STP/Kg of water (+
2%). Prior to helium isotope analyses, Ny and O7 are removed by reaction with Zr-Al alloy
(SAES-ST707), Ar and Ne are adsorbed on activated charcoal at 77° K and at 40° K,
respectively. SAES-ST-101 Getters (one in the inlet line and 2 in the mass spectrometer) reduce

the HD background to ~100 jons/sec.

Helium isotope ratios and concentrations were analyzed on a VG 5400 Rare Gas Mass
Spectrometer fitted with a Faraday cup (resolution of 200) and a Johnston electron multiplier
(resolution of 600) for sequential analyses of the 4He (F -cup) and 3He (multiplier)
beams. On the axial collector (resolution of 600) 3He™' is completely separated from
HD+ with a baseline separation of < 2% of the HD" peak. The contribution of HD to
the 3He peak if < 0.1 ion/sec at 1,000 ions/sec of HD*. For 2.0 ucc of He with an air ratio
(sensitivity of 2 x 1074 Amps/torr), the 3He signal averaged 2,000 ions/sec with a background
signal of ~15 cps, due to either scattered 4He ions or the formation of 4He ions at lower
voltage potentials within the source of the mass spectrometer. All 3He/4He ratios are
reported relative to the atmospheric ratio (Rp), using air helium as the absolute standard. Errors

in the 3He/4He ratios result from the precision of the sample measurement (0.2%) and



variation in the ratio measurement in air (0.2%) and give a total error of 0.3% at 2¢ for the
reported helium isotope value. Helium concentrations (cc STP/Kg of water) are derived from
comparison of a known split of the total sample to a standard of known size. The value, as

measured by peak height comparison, is accurate to 2% (20).

Tritium values are analyzed using the 3He "in-growth" technique. 150 g of water are
degassed of all He on a high vacuum line and sealed in a 3" O.D. 1724 glass ampoule fora
period of 30 to 50 days (because Qf the high tritium levels , with respect to typical
precipitation). Glass ampoules had been baked at 2500 C in a helium-free nitrogen gas to
minimize the solubility of helium in the glass. After sealing, the ampoules are stored at -20°
C to limit diffusion of helium into the bulb during sample storage. During this interval,
3He produced from the decay of tritium accumulates in the flask. Typical sample blanks are
~10-9%c of 4He and 10-15¢cc of 3He. Blank corrections to JHe are made using the 4He content
and assuming that the blank has the air 3He/4He ratio. The 3He content of the storage
ampoule is measured on the VG 5400 using the above procedures and compared to the 3He
content of air standard. Typical 3He signals for a sample containing 10 T.U. and stored for 90
days are ~8x105 atoms (+ 2%) and a blank of 3 + 1x104 atoms of 3He. Errors in the reported
tritium value are dependent on the amount of tritium and are 2% (20) at 10 T.U. Higher

precision can be achieved with larger samples and longer storage times.



Sampling Strategy
. Determine the age and rate of groundwater flow in the 4 existing shallow (20 foot) near-
field wells O,M,N,R. and 2 to 4 proposed shallow wells. It is hypothesized that this
water should drain toward the containment building (based on hydraulic head
distribution). Tritium (by PSEG) / Helium-3 (by U of Rochester) can determine this flow
to +/- 20%. The flow will be compared to the tritium inventory estimates for the building
sumps (pump rate x tritium level) to evaluate the flow of tritiated water back toward the
containment building (cost $1500 — 2000 @$300 per sample)) (analysis time 1 month)
Measure tritium and *He in 4 existing far field wells that penetrate into the Vincetown
Formation Aquifer: K (80), L (80), P (,80) , Q(80) (both measurements to be made at
Rochester). The goals are to estimate the travel times for natural groundwater in the
Vincetown Fromation, determine if any significant tritium release has migrated away
from containment and to determine the groundwater age of any discovered tritium
release. Possible enhanced pathways for migration may exist along piping or “footings”
pounded to depth. The method does not require knowledge of the tritium input function
because the ratio of tritium to helium-3 establishes the age. (cost ($2400 @ 4 x$300 for
tritium and 4 x $300 for *He) (analysis time 3 months)
. Measure trtium and dissolved gases in three to five existing deep wells (300 to 800 feet)
that tap two drinking water aquifers (Mt Laurel-Wenonah at ~ 300 feet and the Upper
Raritan at 800 feet). The water at depth is most likely pre-nuclear with tritium at
background levels (0.3 pCi/liter). Any potential leakage of surface water can be evaluated
at the 1ppm level based on the significant tritium levels found in Turbine steam
(1,000,000 pCi/liter) and Spent fuel pool water (100,000,000 pCi/liter) (cost $2000 —3000
at $600/sample) (analysis time 3 months)
. Measure I-129 in two background samples (precipitation and far field groundwater) and
six to eight wells that contain elevated tritium (4-5 shallow (20°) and 2-3 wells from 80
feet). The ratio of '*I to *He will be used to evaluate whether the source is steam (low
1291y or spent fuel pool water (high '’I). (cost $7000 @ $700 per sample) (analysis time
6 months)
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Standard Operating Procedure
Tritium-Helium Dating of Groundwater

Samples of groundwater from the Site will be provided to the noble gas laboratory at the
University of Rochester. The helium samples (about 30 grams of water) will be collected in
copper tubing according to standard methods (see attached instructions). Tritium samples will
be collected in 0.5 liter glass bottles that are sealed with polyethylene caps. The helium and
tritium samples will be analyzed at the University of Rochester according to standard methods
(see Solomon et al.,1992 and references therein). All contracted work will be performed at
University of Rochester facilities. Analytical precision for the measurements are as follows:

1) Tritium: detection limit of 0.1 TU with a maximum uncertainty of +/- 0.1 TU.

2) Helium-4 concentration: Detection limit of 1 cc/kg with a maximum uncertainty of +/- 1
cc/kg. '

3) *He/*He ratios (relative to an air helium standard) with a precision of 0.3% for samples
containing 40 grams of water. (Smaller volume samples will have lower precision).

4) Dissolved nitrogen concentrations (detection limit of lcc/kg) with a maximum
uncertainty of +/- 1 cc/kg.

Air standards are used to calibrate the mass spectrometer with the standard procedure of
one standard repeated every two samples. High vacuum blanks will be analyzed at a rate of one
blank per five samples.

The results of the analyses will be synthesized and provided in tabular format. In
addition, groundwater ages based on the tritium and *He contents of the samples will be
calculated and a written report will provide the details of such calculations.

Analytical Methods for Tritium and Helium

Wells are sampled using a Waterra "lift" pump or a “downhole sampler”(a length of Cu
tubing fitted with a check valve) to minimize formation of bubbles in the water stream. Each
well had been recently purged by extracting more than three well volumes from the standing
water in the well prior to sampling. Care was taken to place the purge tube near the top of the
standing water column to ensure that the well was flushed completely. During sampling, the
Waterra pump was lowered to within 30cm of the bottom of the well. Samples were collected in
3/8" 0.d. Cu tubing sealed with refrigeration clamps in accordance with standard oceanographic
procedures.

Gases are extracted from ~25 g of water on a high vacuum line constructed of stainless
steel and Corning-1724 glass to minimize helium diffusion. The non-condensable gases (He,
Ne, Ar, Nj, CHy) are transferred to a 1724-glass ampoule, filled with activated charcoal, by the



use of a “water vapor pump” .Water vapor streams off the sample from the actions of ultrasonic
agitation and condenses in the ampoule which is held at ~195°C. A 2mm constriction in the
sample ampoule limits the “back-streaming” of gases. After removal of H,O vapor and CO» at

- 900 C and -195° C respectively, the non-condensable gas was measured using a calibrated gas
splitter fitted with a capacitance manometer. Gas ratios (Np, Ar, CH4) were analyzed on a

Dycor Quadropole mass spectrometer fitted with a variable leak valve. The results are combined
with the capacitance manometer measurement to obtain gas concentrations (cc STP/Kg of
water (+2%). Prior to helium isotope analyses, N and O are removed by reaction with Zr-Al

alloy (SAES-ST707), Ar and Ne are adsorbed on activated charcoal at 77° K and at 400 K,
respectively. SAES-ST-101 Getters (one in the inlet line and 2 in the mass spectrometer) reduce
the HD™ background to ~1,000 ions/sec.

Helium isotope ratios and concentrations were analyzed on a VG 5400 Rare Gas Mass
Spectrometer fitted with a Faraday cup (resolution of 200) and a Johnston electron multiplier

(resolution of 600) for sequential analyses of the 4He (F-cup) and 3He (multiplier)
beams. On the axial collector (resolution of 600) 3He™ is completely separated from
HD+ with a baseline separation of < 2% of the HD™ peak. The contribution of HD™ to
the 3He peak if < 0.1 ion/sec at 1,000 ions/sec of HD™. For 2.0 ucc of He with an air ratio
(sensitivity of 2 x 10-4 Amps/torr), the 3He signal averaged 2,500 ions/sec with a background
signal of ~15 cps, due to either scattered 4He ions or the formation of 4He ions at lower
voltage potentials within the source of the mass spectrometer. All 3He/4He ratios are
reported relative to the atmospheric ratio (Rp), using air helium as the absolute standard. Errors

in the 3He/4He ratios result from the precision of the sample measurement (0.2%) and
variation in the ratio measurement in air (0.2%) and give a total error of 0.3% at 26 for the
reported helium isotope value. Helium concentrations (cc STP/Kg of water) are derived from
comparison of a known split of the total sample to a standard of known size. The value, as
measured by peak height comparison, is accurate to 2% (20).

Tritium values are analyzed using the 3He "in-growth" technique. 150 g of water are
degassed of all He on a high vacuum line and sealed in a 3" O.D. 1724 glass ampoule fora

period of 60 to 90 days. Glass ampoules had been baked at 250° C ina helium-free
nitrogen gas to minimize the solubility of helium in the glass. After sealing, the ampoules are
stored at -20° C to limit diffusion of helium into the bulb during sample storage. During

this interval, 3He produced from the decay of tritium accumulates in the flask. Typical sample
blanks are ~10-9cc of 4He and 10-13cc of 3He. Blank corrections to 3He are made using the

4He content and assuming that the blank has the air 3He/4He ratio. The 3He content of the
storage ampoule is measured on the VG 5400 using the above procedures and compared to the
3He content of air standard. Typical 3He signals for a sample containing 10 T.U. and stored for
90 days are ~8x105 atoms ( 2%) and a blank of 3 + 1x104 atoms of 3He. Errors in the

reported tritium value are dependent on the amount of tritium and are 2% (26) at 10 T.U.
Higher precision can be achieved with larger samples and longer storage times.



Sampling Procedure for Dissolved Gasv(Helium) and *H (Tritium)
Pre-Sampling Procedures

Purge the well completely prior to sampling. Purging procedures should insure complete
purging of the well and allow for minimal agitation of the water column in the well annulus. Do
not expose the well screen to air (i.e. do not evacuate low yielding wells to dryness). Pumps
utilized for purging and sampling should not introduce gas into the well annulus, preferred are
submersible pumps, peristaltic pumps and foot valve (waterra type) pumps.

A slow steady water flow during sampling produces the best results by minimizing
cavitation. Cavitation occurs when flow separation forms a partial vacuum on a swiftly moving
solid object such as a propeller. The partial vacuum generated strips dissolved gas from the
surrounding fluid, generating small bubbles. These bubbles will corrupt the sample by
concentrating helium within the bubbles and depleting the water of dissolved helium. Cavitation
may occur in both submersible pumps and footvalve pumps, care should be taken for the rate at
which the pumps run .

Pumps should not utilize Teflon hosing, helium diffuses very rapidly through Teflon
hosing, Teflon in general should be avoided as much as possible, PVC, poly-propylene and
tygon are preferred materials.

Care should be taken in purging a deep, low yielding well, purging too quickly causes a
rapid pressure change on the deeper water in the well. This may cause the dissolved gas within
the deep water to come out of solution and cause bubbles to form within the annulus. These
bubbles will strip the water of helium generating a bad sample.

Samples from a residential/ household systems should be taken prior to any treatment
system and prior to the pressure tank. If possible it is better to take the sample directly from the
well annulus using an external pump. If a sample point is post pressure tank please make note in
sample chain of custody.

Procedure for Dissolved Gas Sample (Hélium)

Attach two segments of tygon tubing to the ends of the copper sample tube and place the
open pinch clamps on the tygon tubes. Select two refrigeration clamps, making sure that they
have a suitable "gap" in the fully closed position (1 -2 mm) . Do not use clamps that have no gap
(<lmm) or a spacing greater than 2 mm. Lightly tighten the refrigerator clamps to the outside of
the copper sampling tube, leaving 1.5 inches of tubing on both ends.

Attach the intake of the sample apparatus to the pumping source (for waterra or
submersible pumps) and carefully elevate the sample tube above the pump outlet. (If a peristaltic
pump is used, it should be downstream of the Cu tube) Angle the tube at 45 degrees so that the
flow of water moves upward through the sampler, carefully chase any air bubbles through the
sampler so that no air bubbles are noted within the pump/sampler assembly. Continue pumping,



keeping a close eye on the downstream tygon tubing for bubbles, gently tap the copper sample
tube, held in the "angled" position, with a metal wrench in order to release any bubbles that may
be stuck to the side of the sampler. Continue pumping until several tube volumes have flushed
through the copper tube and NO bubbles of gas are noted in the tygon lines and sample tube. A
slow steady stream of water works best ( about 100 - 400 cc/min)

Note: This step can sometimes be very difficult, be patient, if it doesn't work after
numerous attempts just do the best you can and make note of the problem

Continue pumping and slowly close off the upstream pinch clamp on the tygon tubing,
then quickly close off the downstream pinch clamp after the upstream is closed. Start to tighten
the refrigerator clamps on the copper sample tube by holding the clamp with one hand and
tightening the clamp nuts with the other. Tighten the clamp evenly to avoid "scissoring " of the
copper tube. The clamp should be tightened to the point where the maximum force is applied to
the head of the wrench while holding the clamp tight. Over tightening will breach the sample
tube while under tightening will allow the sample to leak. Sometimes there will be a small gap
(1-2 mm) in the clamp when it is closed, clamp gaps will vary.

Carefully remove both tygon hoses and check to see if the crimped ends are either wiggly
(over tightened) or leak (under tightened), re-sample if necessary. Check that the clamps are
secure by giving them a final tightening (torque of about 30 ft.Ibs - force applied witha 4 to 6
inch lever arm- e.g. a box end wrench). If the ends are sealed properly, fill the ends of the
copper sample tube with water and cap, keep as little headspace in the ends as possible. If
possible it is a good idea to take a duplicate sample, just in case. Label the sample tube with the
date, time of sampling, and sample number on a sample tag as well as directly on the copper tube
with a marking pen.

Procedures For *H Sample

After taking the dissolved gas sample, simply fill a 500 ml glass sample bottle from the
pump discharge and cap with a poly-propylene cap , leaving no headspace within the bottle.
Label the bottle with date, time, and sample number. Make sure the sample cap is tight, you can
tape the cap to the bottle to prevent loosening with simple electrical tape.

Shipping the Samples Back to the Lab

Store the copper sampling tubes in a horizontal position packed in either foam rubber on
their own or encased within piece of aluminum channel stock, packed in foam rubber, pay
careful attention to the sample ends, they must be protected from bumps and jars. Either package
for shipping very securely or hand carry, bent tubes, mangled ends, and breached tubes are often
unextractable back in the lab. As for the tritium sample bottles, pack very tight so that the glass
of one bottle cannot contact the glass of another bottle. They should not be able to move or shift
within the packing container, usually double boxed sample bottles fair better than single boxed
samples. Again some samples have ended up on the floor of UPS due to poor packing, Over
Packing Works




Ship samples back with sample identification and sampling dates and times on a separate
sheet of paper. Ship to:

Dr. R. J. Poreda

Dept. of Earth and Environmental Sciences
Hutchinson Hall Rm. 227

University of Rochester

Rochester, NY 14627

Phone 716-275-8691 (lab)



Appendix H
Attachment 2

Research Laboratory Procedures
Remedial Investigation Report

PSEG Nuclear, LLC, Salem Generating
Station, Salem, New Jersey

Item

Title

Technetium-99 Analysis

71.0003 -

2-1 2. caver.doc



Appendix H

Technetium-99 Analysis

Prepared for
PSEG
by Robert J. Poreda
Professor of Environmental Sciences
University of Rochester
| September 15, 2003



Appendix H

This project will use state-of-the-art methods to determine the abundance and distribution
of Technetium-99 in the Salem 1 plant environment. Technetium-99 (*°Tc¢) is a
radioactive by-product of nuclear power generation (in addition to other mostly “nuclear”
sources). Recent analytical advances in inductively-coupled plasma mass spectrometry
(ICP-MS) make it possible to detect sub-picogram (less than 10'° atoms) quantities of
®Tc. We will apply these methods to understanding the migration of **Tc in the
environment. *’Tc levels have not been accurately monitored in low-level radioactive
settings because of difficulties in detection nor have the pathways of migration in the
environment been determined.

One major focus of the research plan is to understand the migration of radionuclides
(especially *Tc and '*I) through the groundwater/soil environment. At Rochester,
Professor Udo Fehn and his students have developed and tested the state of the art
methods for the determination of . These analyses were successfully used at Ginna to
establish the integrity of the containment system that minimized the radionuclide
migration from the site. The behavior of Tc in groundwater and its interaction with soils
suggests that the mobility of Tc-99 is nearly equivalent to I-129 and tritium. The
geochemistry of Tc is such that it exists as an oxyanion, TcO, , and has limited
adsorption onto soils. Thus Tc-99 could be readily adopted as a fingerprint for spent fuel
pool water with the added benefit of lower analytical costs and more rapid sample
throughput than I-129 (only the Purdue accelerator can achieve the LLDs necessary for
this investigation).

Technetium (T¢) was detected in 1937 by C. Perrier and E. Segre in a deuteron-irradiated
molybdenum sample in the cyclotron of E.O. Lawrence in California. Minute quantities
of #Tc (half life = 2.14 x 10%yr.) are found to occur naturally as a resuit of spontaneous
fission of uranium in uranium ore bodies. However, the largest source of the weakly
radioactive isotope, *Tc, is from the fission of uranium in nuclear reactors. Technetium
from nuclear power generating stations makes up about 6 percent of uranium fission
products (Peacock, 1973), and together with '*1, represents the major long-lived radio-
isotopes generated in the nuclear industry. Federal regulations (10CFR61...) specify the
®Tc and '*1 activity levels for disposal in low-level radioactive burial sites, although
most waste shipments over-estimate the activity (by as much as 100x) and simply report
the *Tc and '*°I levels as “upper limit values”.

Technetium differs from most of the radionuclides associated with the nuclear industry
(9°Sr, 37Cs, %Co, 63Ni) that have half lives of 30 years or less and decay to less than 0.01
percent of their original activity in 300 years (the monitoring/evaluation interval).
Because of the long half life, **Tc in environmental samples is not easily measured by
conventional low level counting techniques. Typical detection limit for *Tc, obtained by
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counting, is about 20 pCi/L of water (or 10" atoms of *Tc). ICP-MS techniques should
push this limit down by more than 1000x. The technetium from 1000 ml of water is
collected on a TEVA disc specifically designed to adsorb Tc. The Tc is eluted from the
disc with ultra-pure 2N HCI and 18 M2 water to a total volume of 10 ml. At a
conservative sensitivity of 100,000 cps/ppb, a signal of 100 cps is equivalent to a
concentration in the water of 0.01ppt or about 0.2 pCi/L.

The University of Rochester has established a world-class facility for the detection of
extremely low levels of environmental metals, including **Tc, using plasma source mass
spectrometry. In the 1990s, the commercialization of mass spectrometers with ICP
sources and quadrupole analyzers has revolutionized the study of trace element
geochemistry and environmental chemistry. These instruments have extremely low

detection limits (ppt or better) due to the efficiency of the ICP source in ionizing
 transition metals. In addition, sample preparation is simplified compared to other
analytical methods because samples are introduced to the instrument as aqueous
solutions. The plasma source mass spectrometry laboratory at the University of Rochester
includes a new generation Thermo X-7 instrument, and a VG Plasma 54. The X-7 is a
workhorse quadrupole mass spectrometer with exceptional sensitivity and stability for
trace metal detection at the ppt level.
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Appendix |

Tritium Trend Plots for the Station
Monitoring Wells
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A PERSPECTIVE ON RADIATION DOSES AND HEALTH RISKS
FROM INGESTION OF TRITIUM IN DRINKING WATER AND
POTENTIAL IMPACTS ON AQUATIC AND TERRESTRIAL BIOTA

David C. Kocher
SENES Oak Ridge, Inc.
102 Donner Drive, Oak Ridge, TN 37830

The main purpose of this discussion is to consider radiation doses and health risks to the
public resulting from ingestion of tritium in drinking water. We begin by comparing the dose
resulting from ingestion of a unit activity of tritium with the dose per unit activity of other
radionuclides ingested to provide an indication of the radiotoxicity of tritium. We then present a
simple method of estimating doses and cancer risks from ingestion of drinking water containing
a known concentration of tritium. This method is illustrated by estimating the dose and risk
associated with the current drinking water standard for tritium. This discussion also considers
current guidance on radiation dose limits for aquatic and terrestrial biota and levels of tritium in
water that would be required to potentially impact populations of species.

Dose Per Unit Activity Intake of Tritium and Other Radionuclides

Of all the radionuclides of potential concern in radiation dose and risk assessments for
workers and the public, tritium is among the least radiotoxic, meaning that the dose per unit
activity intake by ingestion (or inhalation) is among the lowest of all man-made or naturally .
occurring radionuclides. This conclusion is illustrated by current estimates of doses to adults per -
unit activity intake of radionuclides by ingestion given in Table 1." Doses are given in millirem
(mrem), or one-thousandth of a rem, and the assumed unit activity is 1 picocurie (pCi), which
corresponds to 0.037 disintegrations per second, or approximately 130 per hour.

Doses to adults per unit activity intake of radionuclides by ingestion given in Table 1 are
values currently recommended for use in radiation protection of the public by the International
Commission on Radiological Protection (ICRP).’ In addition to tritium, radionuclides listed in
Table 1 inciude several fission and activation products of importance at nuciear reactors, isotopes

'A few radionuclides not listed in Table 1 have estimated doses per unit activity intake by
ingestion slightly lower than the value for tritium. However, these radionuclides are rarely, if ever,
encountered in significant quantities in the workplace or the environment.

“Doses per unit activity intake by an adult in Table 1 represent an effective dose to the whole
body over a period of 50 years following an intake. They are based on considerations of doses to
different organs and the period of time after an intake over which radionuclides are retained in the body
and continue to deliver a dose even with no further intakes; this time is many decades in some cases.

The ICRP has been the leading international authority on radiation protection since the late
1920's, and ICRP recommendations have formed the basis for radiation protection standards and
programs throughout the world. However, many current ICRP recommendations, including doses per
unit activity intake of radionuclides by ingestion or inhalation, have not yet been formally adopted by
regulatory authorities in the U.S., although these authorities may accept their use in many cases.
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of uranium found in nuclear fuel, the most important isotopes of plutonium and americium
produced in reactors, and naturally occurring isotopes of potassium, radium, and thorium.

The dose per unit activity of a radionuclide ingested depends on several factors including
the half-life of the radionuclide, the types and energies of radiations emitted by the radionuclide,
the extent of absorption from the GI tract, the organs of the body in which the radionuclide is
deposited and the extent of deposition in those organs, and the rate of elimination from the body
by biological processes. The low dose per unit activity intake of tritium, compared with values
for other radionuclides, is due to two factors. First, most tritium taken into the body in the form
of water behaves as normal body water and is rapidly eliminated from the body with a biological
half-time of about 10 days in adults, and this biological half-time is much less than values for the
other radionuclides listed in Table 1. Second, the beta radiations (electrons) emitted in tritium
decay have very low energies and, thus, the energy deposited in tissue, which determines the
dose from decay of tritium in the body, is much lower than the energy deposited by radiations
emitted by other radionuclides.

Conversely, doses per unit activity intake of isotopes of radium, thorium, uranium,
plutonium, and americium listed in Table 1 are relatively high because, first, these radionuclides
have relatively long retention half-times in the body, taking into account radioactive decay and
biological elimination, and, second, they (or their radioactive decay products) decay by emission
of alpha particles, which deposit relatively large amounts of energy per unit mass of tissue. In
addition, alpha particles are biologically more effective than gamma rays and beta particles in
producing health effects (cancers). That is, for the same amount of energy deposited per unit
mass of tissue (absorbed dose), the probability of a health effect is much higher for alpha
particles than for other radiations.* The increased biological effectiveness of alpha particles is
taken into account in radiation protection by multiplying absorbed dose in rads by a factor of 20
to calculate dose equivalent in rem.

There is an additional con51derat10n for tritium that is not taken into account in the dose
per unit act1v1ty intake of 6.7 x 10® mrem per pCi currently recommended by the ICRP and
given in Table 1. This value assumes that the biological effectiveness of low-energy beta
particles in tritium decay is the same as that of gamma rays and higher-energy beta particles,
such as those emitted in decay of Sr-90 and its decay product Y-90. However, many studies in a
variety of organisms have indicated that tritium beta particles are biologically more effective
than gamma rays and higher-energy beta particles. A representative factor to describe this effect
that we have developed for use in human health risk assessments is about 2.4;° this modification

*The biological effectiveness of ionizing radiations is believed to depend on the density of
ionization in tissue (i.e., the amount of energy deposited per unit path length in passing through matter),
and alpha particles have a much higher den81ty of ionization than gamma rays and beta particles, due to
their high energies and very short ranges in matter.

*The increased biological effectiveness of tritium beta particles has been incorporated, for
example, in the methodology developed by SENES Oak Ridge for the National Institute of Occupational
Safety and Health (NIOSH) for use in estimating probability of causation of cancers for the purpose of
evaluating claims for compensation by workers at U.S. Department of Energy facilities who develop
radiogenic cancers.
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of absorbed dose from exposure to tritium is analogous to the factor of 20 for alpha particles
used in radiation protection, as described above.® Taking into account the increased biological
effectiveness of tritium beta particles, the dose to an adult per unit activity intake by ingestion
would be 1.6 x 10”7 mrem per pCi; this is the second value listed in Table 1.

Doses per unit activity intake given in Table 1 apply to adults. However, the general
population consists of younger age groups as well as adults. Doses per unit activity intake of
radionuclides by younger age groups generally are higher than values for adults, due primarily to
the smaller masses of body organs and, in many cases (but not for tritium), the higher absorption
of ingested radionuclides in the GI tract at younger ages. For ingestion of tritium in the form of
water, doses per unit activity intake at different ages currently recommended by the ICRP are
given in Table 2.7 At age 1 year or less, for example, we see that doses per unit activity intake of
tritium are about a factor of 3 to 4 higher than the value for adults. However, in assessing doses
to the public resulting from ingestion of tritium in water, the increased dose per unit activity
intake at younger ages is compensated to some extent by the generally lower intake rates of
water at those ages. Therefore, the dose per unit intake is not, by itself, indicative of doses to
younger age groups from intakes of water containing a known concentration of trittum compared
with the dose to adults.

Even though the dose per unit activity intake of tritium (and other radionuclides) is higher
at younger ages than in adults, it is nonetheless reasonable to focus on assessing exposures of
adults if the objective of the assessment is to gain a general understanding of doses and risks to
the public from exposure to known concentrations of radionuclides in the environment. This
approach can be justified based on the consideration that if intakes over a normal lifetime of
about 70 years are assumed, as is often the case in dose assessments for routine exposures of the
public, the total dose and associated lifetime cancer risk usually will be dominated by the dose
and risk resulting from intakes during adult years. More refined calculations that take into
account the age-dependence of intakes and dose per unit activity intake do not change estimates
of lifetime dose and risk by a large amount, as is illustrated by calculations of the risk from
ingestion of tritium in drinking water over a lifetime in a later section. Many dose assessments
for the public performed by the U.S. Nuclear Regulatory Commission (NRC) and Environmental
Protection Agency (EPA) assume exposure of adults only.

Estimation of Dose from Ingestion of Tritium in Drinking Water

Estimation of dose from ingestion of drinking water containing a known activity
concentration of tritium (or any other radionuclide) is a straightforward procedure. The dose
frequently calculated in an assessment of radiological impacts on workers or the public is the

®In early ICRP recommendations issued in 1960, a modifying factor of 1.7 was used to calculate
dose equivalent from exposure to tritium, to account for the increased biological effectiveness of tritium
beta particles, but this factor has not been retained in recommendations since 1977.
"Doses per unit activity intake in Table 2 represent an effective dose to the whole body over a
period from the age at intake to age 70; intakes by adults are assumed to occur at age 20.
3



dose resulting from one year’s intakes of a radionuclide.® The annual dose from a known
concentration of a radionuclide in drinking water is given by

Dose (mrem per year) = Concentration (pCi per liter) x Intake rate (liters per day)
x Exposure frequency (days per year) x Dose per unit intake (mrem per pCi) .

As an example, consider the annual dose to an adult corresponding to the EPA’s current
drinking water standard for tritium; this standard is a concentration limit of 20,000 pCi per liter.’
For purposes of estimating dose and risk corresponding to drinking water standards, an intake
rate of 2 liters (L) per day often is assumed; this intake rate is a reasonable value for an adult
who consumes above-average amounts of drinking water.- The annual dose to an adult
corresponding to 20,000 pCi/L of tritium in water then is given by

Dose = (20,000 pCi/L)(2 L/day)(365 days/year)(1.6 x 107 mremy/pCi) = 2.3 mrem/year .

This calculation assumes the higher dose per unit activity intake of tritium in Table 1, which
incorporates an assumption of a higher biological effectiveness of tritium beta particles. If this
assumption were not included, as is presently the case in dose assessments performed by the
EPA and NRC, the annual dose would be a factor of 2.4 lower, or about 1 mrem per year.

To put the annual dose associated with the drinking water standard for tritium into
perspective, we note that the average dose to a member of the public from exposure to natural
background radiation, excluding the dose from indoor radon, is about 100 mrem per year, and
that the average dose from indoor radon is about 200 mrem per year. Thus, the drinking water
standard for tritium corresponds to a dose that is about 1% of the total dose from natural
background. This comparison is not intended to trivialize potential exposures to tritium in
groundwater, or to convince the public that they should not be concerned about such exposures.
Rather, the purpose is to illustrate that limits on acceptable exposures of the public to man-made
sources of radiation often are set at a small fraction of unavoidable exposures to natural
background radiation.

The procedure given above also can be used to estimate annual doses to other age groups
using doses per unit activity intake given in Table 2, increased by a factor of 2.4 to account for
the greater biological effectiveness of tritium beta particles. However, especially at the youngest
ages, a substantially lower intake rate of water should be assumed. For example, during the first

¥Calculation of an annual dose is particularly appropriate when the purpose of the assessment is to
demonstrate compliance with a limit on dose in any year. Many radiation standards for workers and the
public in the U.S. are expressed in terms of limits on annual dose.

*The EPA’s drinking water standards strictly apply at the tap (i.e., after treatment by a municipal
water supply), rather than the source. However, the EPA often applies these standards to protection of
groundwater resources, regardless of whether groundwater is being used to supply drinking water; see, for
example, the report on Protecting the Nation’s Ground Water: EPA’s Strategy for the 1990s (1991),
Office of Solid Waste and Emergency Response (OSWER) Directive 9200.4-18 (1997), which applied to
cleanup of radioactively contaminated sites under CERCLA (Superfund), standards for hazardous waste
disposal facilities regulated under Subtitle C of RCRA (40 CFR Part 264), and standards for disposal of
spent fuel, high-level radioactive waste, and transuranic waste (40 CFR Parts 191 and 197).
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year of life, a reasonable maximum intake rate of water is about 1 L/day. Based on doses per
unit activity intake by a 3-month-old and 1-year-old in Table 2, the dose during the first year of
life would be between 11 and 15 mrem.

Estimation of Lifetime Cancer Risk from Ingestion of Tritium in Drinking Water

Once the annual dose from ingestion of tritium in drinking water is estimated, it is a
straightforward procedure to obtain an estimate of the risk of cancer incidence that would result
from exposure over a lifetime. The lifetime cancer risk is given by

Risk = Annual dose (mrem per year) x Exposure duration (years) X Risk per unit dose .

As an example, radiation risk assessments for hypothetical and prospective exposures of
the public often assume that exposure occurs over a 70-year lifetime. Then, using a standard
assumption developed by the EPA that the risk of cancer incidence per unit dose in the general
population is 7.6 x 10”7 per mrem, ' the lifetime risk of cancer 1nc1dence corresponding to the
drinking water standard of 20,000 pCi/L for tritium is

Risk = (2.3 mrem/y)(70 years)(7.6 x 10'7 permrem) = 1.2 x 10,

That is, there would be slightly more than one chance in 10,000 of a radiation-induced cancer
from a lifetime’s exposure to tritium in water at the drinking water standard.

The calculated lifetime risk given above is highly simplistic in that it assumes that the
concentration of tritium in drinking water remains constant over 70 years. More realistically, if
there were no further releases of tritium to the source of drinking water, the concentration would
decrease substantially over time as a result of radioactive decay and dilution by inflow from
uncontaminated sources, such as rainwater. For example, taking only radioactive decay into
account, the average concentration of tritium over 70 years would be about 25% of the initial
concentration, and the same reduction in lifetime risk resuiting from exposure over 70 years
would occur.. On the other hand, the concentration could remain fairly constant or even increase
over time if there were continuing releases of tritium.

The calculated lifetime risk of slightly above 1 in 10,000 corresponding to the drinking
water standard for tritium is at the upper end of the range of acceptable risks of 1 in 10,000 (10™)
to 1 in 1,000,000 (10°) used by the EPA to establish preliminary remediation goals (PRGs) at
contaminated sites subject to cleanup under CERCLA (Superfund)." A limit on acceptable risk
of about 1 in 10,000 also is incorporated in other EPA regulations that apply to releases of

"The risk of cancer incidence per unit dose estimated by the EPA is an average value in a
population of all ages, and it takes into account that the risk per unit dose depends on age at time of
exposure and is generally highest at the youngest ages.

""Risks corresponding to drinking water standards for radionuclides generally fall in the
acceptable risk range under CERCLA when an exposure time of 70 years is assumed and risks of cancer
incidence to the public per unit activity of radionuclides in drinking water are estxmated in accordance
with current federal guidance.
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radionuclides to the environment or radioactive waste disposal.'* We also note that risk
assessments at Superfund sites often assume a shorter exposure duration of 30 years. This
assumption would reduce estimates of lifetime cancer risk from ingestion of radionuclides in
drinking water, assuming also that the concentration remains constant, by a factor of 0.43. To
put risks corresponding to the drinking water standard for tritium in perspective, we note that the
lifetime risk of cancer incidence from exposure to natural background radiation at an average
dose of about 300 mrem per year, including the dose from indoor radon, is nearly 2 in 100.

The calculation of lifetime cancer risk described above ignores the age-dependence of
intake rates of drinking water and doses per unit activity intake of tritium. More refined
calculations that incorporate the age-dependence of intakes and dose are given in the EPA’s
Federal Guidance Report No. 13, Cancer Risk Coefficients for Environmental Exposure to
Radionuclides. For ingestion of tritium in drinking water, the EPA has estlmated a lifetime risk
of cancer incidence per unit activity intake in the whole population of 5.1 X 107 per pCi. This
calculation does not incorporate an enhanced biological effectiveness of tritium beta particles by
a factor of about 2.4; if this factor were included as in the dose calculations given above, the risk
per unit activity intake would increase to 1.2 x 107" per pCi. For example, if the tritium
concentration in water is at the drinking water standard of 20,000 pCi/L, the activity intake over
a 70-year lifetime, assuming a water intake of 2 L/day, would be 1.0 x 10° pCi, and the resulting
lifetime risk of cancer incidence would be 1.2 x 10, or slightly above 1 in 10,000. Thus, for
tritium, the refined calculation of risk that accounts for age-dependent effects gives essentlally
the same answer as our calculation based on an assumption of intakes by adults only."

Finally, we note that the calculations of dose and risk described above involve substantial
.uncertainty. The uncertainty in the dose per unit activity intake of tritium recommended by the
ICRP is believed to be about a factor of 2, meaning that the true value could be as much as a
factor of 2 above or below the recommended values in Table 1 and 2, the uncertainty in the
biological effectiveness of tritium beta particles (the factor of 2.4) used in our dose calculations
is also about a factor of 2, and the uncertainty in the risk per unit dose is believed to be about a
factor of 3. In addition, the uncertainty in the intake rate of drinking water by an individual is
about a factor of 2 to 3, depending on age. These uncertainties generally are not taken into
account in radiation protection or in dose assessments for hypothetical and prospective exposure
situations. However, they are important when the purpose of an assessment is to estimate doses,
cancer risks, or probability of causation of cancers in identifiable individuals.

Effects of Tritium on Aquatic and Terrestrial Biota

In addition to potential effects on human heaith arising from the presence of tritium (and
other radionuclides) in groundwater, potential impacts on aquatic and terrestrial biota are of

"2See, for example, standards for airborne emissions of radionuclides developed under the Clean
Air Act (40 CFR Part 61) and the standards for radioactive waste disposal identified in footnote 9.

For many radionuclides, there are differences in the two approaches to calculating risk from
ingestion, although the differences usually are not large and do not exceed a factor of about 5 in the worst
case. When there are differences, the refined calculations that account for the age-dependence of intakes
and doses per unit activity intake generally give lower risks.
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concern. Approaches to radiation protection of biota differ from approaches to radiation
protection of humans in two important ways.

First, a basic premise of radiation protection of humans is that all individuals should be
afforded adequate protection. This objective is reflected in requirements that are intended to
limit doses and health risks to individuals who could receive the highest doses. In contrast,
standards for protection of biota normally focus on protection of populations of species,
including species that are the most sensitive to radiation.'* The basic premise is that the ability
of all species to reproduce and maintain viable populations, which allows them to serve their
functions in an ecosystem, should not be impaired, although it is recognized that individual
members of a species may be harmed.

Second, the fundamental concern in radiation protection of humans is to limit the risk of
cancer in exposed individuals and populations, and the approach to limiting cancer risks is based
on an assumption that there is some probability of a radiation-induced cancer at any dose.” In
contrast, based on studies of radiation effects in many organisms, the critical biological effects
on populations of species that involve impairment of reproductive capability (i.e., the effects that
occur at the lowest doses) are found to occur only at doses and dose rates above a threshold.'®
Therefore, biota are considered to be protected as long as the dose and dose rate is maintained
below the threshold for impairment of reproductive capability in the most sensitive species.
Other effects on populations of species, such as a significant increase in mortality, occur only at
substantially higher doses.

Although there is no formal system of radiation protection of biota similar to the system
of radiation protection for humans, the International Atomic Energy Agency (IAEA) and
National Council on Radiation Protection and Measurements (NCRP) have developed
recommendations on dose limits for aquatic and terrestrial biota, and the U.S. Department of
Energy is applying these limits at its facilities. Specifically, it is generally considered that
populations of the most sensitive species of terrestrial animals will be protected if the absorbed
dose is limited to less than 0.1 rad/day, and that the absorbed dose to aquatic animals and
terrestrial plants should be limited to less than 1 rad/day."” The recommended dose limits for

"Exceptions can occur when potential exposures of individual members of threatened or
endangered species are of concern.

'*Radiation protection of humans also is concerned with limiting the risk of severe hereditary
(genetic) effects in an exposed individual’s offspring, and these effects also are assumed to occur with
some probability at any dose. However, the risk of radiation-induced heredltary effects in humans is
believed to be much less than the risk of cancer.

'®The threshold doses and dose rates for impairment of reproductive capablhty can vary greatly
(e.g., by a factor of 100 to 1,000) depending on the particular species of concern. Although there are
exceptions, threshold doses and dose rates tend to be lowest in mammals and birds, intermediate in higher
plants, fishes, amphibians, reptiles, and crustaceans, and highest in insects, primitive plants, mollusks, and
simple life forms (bacteria, protozoans, and viruses).

""Implicit in these daily dose limits is an assumption that exposures are occurring over a long time
period (on the order of months or more), rather than over short periods of time. If exposures occur only
over short time periods, species generally can tolerate higher dose rates thhout significant impairment of
reproductive capability.
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biota are much higher than the current dose limit for members of the public from all controlled
sources combined, which is 0.1 rem per year.'

It should be noted that dose limits for biota are expressed in terms of absorbed dose,
rather than dose equivalent as in standards for humans. The question of the biological
effectiveness of such radiations as alpha particles and low-energy tritium beta particles in
inducing threshold effects that impair reproductive capabilities of biota is controversial and
unresolved at the present time. One view to which we subscribe is that if there is an increased
biological effectiveness of tritium beta particles in inducing threshold effects in biota, it should
be less than the value that applies to induction of cancers in humans.” Thus, the biological
effectiveness of tritium beta particles in biota should be less than a factor of two and probably
can be ignored.

Levels of tritium in water that could result in impacts on aquatic or terrestrial biota can be
estimated in the following way. Since more than half of the mass of many organisms is water, it
is reasonable to assume that the concentration of tritium in an organism is the same as the
concentration in water to which the organism is exposed; the average concentration in all tissues
of an organism generally would be lower. Then, based on the known average energy of tritium
beta particles, the absorbed dose rate per unit activity concentration of tritium can be calculated;
the result is 2.9 x 107 rad/day per pCi/gram. Since the density of water is 1,000 grams (g) per
liter, the concentration of trltlum in Water corresponding to the dose limit for terrestrial animals
of 0.1 rad/day is

Concentration = [(0.1 rad/day)/(2.9 x 107 rad/day per pCi/g)] * (10° g/L) = 3.4 x 10% pCi/L .

The concentration of tritium in water corresponding to the dose limit for aquatic animals and
terrestrial plants of 1 rad/day is a factor of 10 higher, or 3.4 x 10° pCi/L. Based on this simple
analysis, it is evident that concentrations of tritium in water would need to be more than a factor
of 10,000 higher than the drinking water standard of 20,000 pCi/L for there to be any potential
for deleterious effects on populations of terrestrial biota, and that the difference would need to be
more than a factor of 100,000 to potentially affect populations of aquatic biota.

"*The public dose limit of 0.1 rem per year is included in the NRC’s radiation protection
standards in 10 CFR Part 20. Although the public dose limit is intended to be applied to the total dose
from all controlled sources combined, the NRC applies this dose limit to individual licensees, without
regard for doses due to other controlled sources. However, other EPA regulations that apply to the Salem
facility, including standards for operations of nuclear fuel-cycle facilities (40 CFR Part 190) and
standards for airborne releases of radionuclides (40 CFR Part 61), limit doses to the public due to releases
from the facility to a small fraction of the dose limit of 0.1 rem per year. The NRC also requires that
_ releases of radionuclides to the environment be maintained as low as reasonably achievable (ALARA),
and application of the ALARA requirement generally reduces doses to the public from operations at
nuclear power plants to a very small fraction of the dose limit.

"*This view is based on the notion that radiation effects on biota occur only at high doses where
the density of ionization is high for any radiation type (including gamma rays) and, therefore, that there
should be less difference in the biological effectiveness of different radiations at high doses than at the
much lower doses of concern in assessing cancer risks in humans.
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Summa;
These discussions have sought to establish the following points.

. Tritium has a substantially lower dose per unit activity intake than other
radionuclides, either man-made or naturally occurring, to which workers and
members of the public normally could be exposed.

. Based on many studies of the effects of tritium in various organisms, we believe
that calculations of radiation doses to humans from ingestion (or inhalation) of
tritium should take into account an increased biological effectiveness of beta
particles emitted in tritium decay of a factor of about 2.4, even though this effect
is not yet incorporated in estimates of dose per unit activity intake recommended
by the ICRP or used by the EPA and NRC.

. The dose per unit activity intake of tritium is higher in younger age groups than in
adults, with the increase being the highest in infants. However, when the lower
intake rates of water by younger age groups are taken into account, the dose per
unit activity concentration of tritium in water is less than a factor of 2 higher for
infants than adults, and the total dose and cancer risk resulting from intakes of
water over a lifetime are dominated by the dose from intakes during adult years.

. Doses and health risks to the public that would result from consumption of
drinking water that contains tritium at concentrations equal to the EPA’s drinking
water standard of 20,000 pCi/L are low and are only a small fraction of the
unavoidable doses and risks from exposure to natural background radiation.

. The lowest concentrations of tritium in water that could be of concern in regard to
~ ensuring protection of populations of the most sensitive species of aquatic and
terrestrial biota are more than a factor of 10,000 higher than the drinking water
standard of 20,000 pCi/L.



Table 1. Doses to adults per unit activity intake of radionuclides by ingestion”

Dose per activity intake

Radionuclide Radioactive half-life (mrem per pCi)
H-3 (tritium) 12.33 years 4 6.7 x 10°% (1.6 x 107)°
K-40 1.277 = 10° years 23%x10°
Mn-54 312.11 days 2.6 x10°
Co-58 70.86 days 2.7.x10°
Co-60 5.27 years 1.3x10%
Sr-90 28.79 years 1.0x 10
Sb-125 2.75856 years 4.1x%10°
1-129 1.57 x 107 years 4.1 x 10
1-131 8.0207 days - 81x107
Cs-134 » 2.07 years | 7.0 x 107
Cs-137 30.07 years 4.8 x107°
Ra-226 1600 years 1.0 x 107
Ra-228 5.75 years 2.6 x 107
Th-228 1.9116 years 2.7 x10™
Th-232 | 1.405 x 10" years 8.5 x 107
U234 2.455 x 10° years 1.8 x 10
U-235 7.038 x 10°® years 1.7 x 107
U-238 4.468 x 10° years - L7x107
Pu-239 24,110 years 9.3 x 10™
Am-241 432.2 years 7.4 % 10™

“Except as noted, values are current recommendations of the International Commission on
Radiolo%ical Protection (ICRP) for exposure of adults in the general population (see footnote 2 in text).

Value in parentheses takes into account an assumption of an increased biological effectiveness
of low-energy beta particles emitted in tritium decay by a factor of 2.4 (see text).
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Table 2. Doses to individuals of various ages per unit activity
intake of tritium by ingestion’

Dose per activity intake

Age at time of intake (mrem per pCi)
3 months 2.4x107
1 year 1.8 x 107
5 years 1.1 x 107
10 years 8.5x 10
15 years 6.7 x 107
Adult 6.7x10%

“Values are current recommendations of the International
Commission on Radiological Protection (ICRP) for exposures of
members of the general population (see footnotes 2 and 7 in text). If an
increased biological effectiveness of tritium beta particles is assumed,
values should be increased by a factor of about 2.4 (see text).
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