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WELL ID: MW@'-&Z

SAMPLE ID: ( 2{ &

GZA GeoEnvironmental of New York
Waterloo Sampling Data Sheet

CLIENT: Entergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, NY DATE: 272 111
WEATHER: Quny " AQ's SAMPLER(S): SCH
SAMPLING INTERVAL (depth in ft below top of casing) TOTAL VOLUME PURGED: l
l 1O 1
l 77'é to /q f -? &
PURGE RATE: variable. (gal/ min)
SAMPLING PORT
PURGE METHOD: Double Valve Pum
182 / ’
WATER QUALITY:
SpeCItc Dissolved Turbidity
: Purged Vol T ‘o) Conductivity pH (SU)| ORP (m/Volts) Drive/Vent |Drive Pressure
Time urge(gal;) ume emp (mS/m) Oxygen (mg/l) (NTU) Cyele Eeconds) (s
(3%) (3%) (10%) (+/- 0.1) (+/- 10) (10%)
(052 9) PumP| On Cly 57,
10%7] 0.0\ 24 .94 Dl | 2.5% | 1.5 ()52 | 195
jlloz Q10 4.l B4 0-W( by |-143%]| 0492
0] 0-10 2351 | 392 | D.21 (232 [~193& | 0.5l
2 %0 | 2340 | [244 | H22 [ (32 [-(77.% | 5232
W1 [9:90 | 2% | (BN [ Hi2o [ 22 H42.0 | 050
W22 |0).s0 22752 | 1.352 0.-20 lLlp9s ISz 4 |]
[ W27 [0.1400 1% 20 | 135 019 k4o |-lule.s [0.27
W2Z |p10 | 73.(2 [(Hd OIY [locD [-)22.2 [0, 3Z
N3 0.0 232.25 [].A54 0.19 b2l [l |0.24
139 |55TARY §AMP(El (pLcE (| Tion)
07 [ HnS St P e [ L ednion ! ZL[ITPEC
Punn? |OEF
Equipment Used Equipment Identification #
YSI 556 MPS Reader and 5563 Sonde 5
turbidity meter 2op1oi2sy

NOTES AND OBSERVATIONS:

Measured Well Depth

N/A ( feet from top of casing)

Well Vault Condition 00T




WELL ID:_2W-63-18

GZA GeoEnvironmental of New York ~SAMPLEIDC/2.
Low-Flow Sampling Data Sheet
CLIENT:  Entergy - IPEC PROJECT NO: 0l ;('J )786}.32
SITE: Buchapan, NY DATE: 2/
WEATHER: M -905 SAMPLER(S): 3C,CR
PUMP DEPTH: fit
NID- QUARTEL  TAmPLIUG
WATER QUALITY: pTW = J2.4 Gw Elevation=(J , 9} Actube PP = 5. 09)
Specific | Dissolved £.
DTW Temp ", H ORP | Turbidit
Time | ehaETsaioy ey | Conduetiviyf Oxygen (gU) (m/Volts) (ul\rr;U)y Flow Rate i oy
PeTWA DERH (S/cm) (g (gal/hr)
<03f) | 3% (3%) (10%) | +-0.0 ] +-10) | (10%) fn/
091> | Pamf_gN i
A5 | 4.%08 | 2007 )99 [ 232 | 7.0 [-P1 | 6.9 0,12
0% | 4772 | 26D J.% | 2,05 | F42 [0S [ 2,14 0.2
M6 4755 |229] L3H | 1.69 | 7468 |-y | 2.7 J 40
A a7y | 2363 )73 | 1.5 |70 |~363 | HA 0.48
oris | 4,629 | 22.23] 1669 | Ju3 | 7% |-1va2 | ilb O
0920 |Y.p69 228 iboz |75 | 731 |-/360 | 1,42 O-73
09%5 1,433 19205] .55 | 1.0 1335 427,51 /.1b a.20
1000 14.62! 9200 153 0.9% | 7.2 12,9 | 9.6 o0
(005 1459 |222(] 1.520 0.8 | 743 H22 2 1 10
07 | START SAMOE (i LEATIIN
| 02 |EAD X : ‘A IPES
Ump_AFF
. Equipment
Bfuipnient Used Identification #
YSI 556 MPS Reader and 5563 Sonde oL
flow meter ﬁ
turbidity meter VT 25
Measured Well Depth ( feet from top of casing) Well Vault Condition M
NOTES AND OBSERVATIONS: Total volume purged 4%‘_ gal
Depth and Depth to Water (DTW) measurements are given in feet from top of casing. | )_5'

Groundwater Elevation measurements are given in feet msl.



WELL ID:_ MY/-65 3

: SAMPLE ID:__ @I58
GZA GeoEnvironmental of New York
Low-Flow Sampling Data Sheet
CLIENT: Entergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchapan, NY p DATE: 7@///,‘
WEATHER:_M BO-%0% SAMPLER(S): o a5,
PUMP DEPTH: ft

MID- QUARTER  SAuPLI Vi

WATER QUALITY: DTW = [20‘6 GW Elevation = ﬂq;‘f Alrn OEP‘I’Hc QS?.?

DTWor | Temp [ Seecific |[Dissolvedf . ORP | Turbidit
Time GY Elevaton Cc) COI(];};J;E;/ ity Ogﬁ)e "1 suy | @volts) (NTU)y Fg’] /if‘)te Notes
(<0.3 1) (3%) (3%) (10%) (+/-0.1) | (+/- 10) (10%) w
13 | 12.581 | Pump| ov ©
0925 12,35 | Mo3 | ;335 3.5 | 298 [H4w,2 (2. 0.4
2230 | 12321 \ M| | 5q |0 | ¥ »%.I M 0.3(
%6 1234 [ 2] j. %33 |@F> |75 [-iA1 [ 1.3 o4l
2940 %‘5 277 2| L3 020 |79 |-/43.6 |} 7% 052
o5 | 1p.254 | 2150 | L o4 7% |-1%0 |0.99 0.6(
M7 | START BSAMPE apliEsripl
(003 | END L X AN
bumpP QFE
Equipment Used Sanipment
Identification #
YSI 556 MPS Reader and 5563 Sonde [ 7594 Al
flow meter
turbidity meter 20001254
Measured Well Depth ( feet from top of casing) Well Vault Condition
NOTES AND OBSERVATIONS: Total volume purged (D, # gal

Depth and Depth to Water (DTW) measurements are given in feet from top of casing.

Groundwater Elevation measurements are given in feet msl.



IENT:

Entergy - IPEC

GZA GeoEnvironmental of New York
Waterloo Sampling Data Sheet

éﬁ"‘b - RQUALTEE- SAMPLES

PROJECT NO:

01.0017869.92

WELLID: Mw &3 . 50

SAMPLE ID: 0/ é

SITE: Buchanan, NY DATE: WwirAyAll
WEATHER:  Sun/N{, g90s SAMPLER(S): 3B
SAMPLING INTERVAL (depth in ft below top of casing) TOTAL VOLUME PURGED: ; s
41,5 . 5% O A2 e
PURGE RATE: yariable (gal/ min)
SAMPLING PORT
S@ ? PURGE METHOD: Double Valve Pump
WATER QUALITY:
>p ec1f.Tc‘ Dissolved Turbidity
. Purged Volume emp ('C Conductivi H SU)| ORP (m/Volts Drive/Vent | Drive Pressure
Tk b (gal) PRI (mS/m) b Oxygen (mp/l) i LR : : (NTLD Cycle (seconds) (psi)
(3%) (3%) (10%) (+/-0.1) (+/- 10) (10%)

[o4 D) Pume| dnJ /7Y | do

jo A-10 2170 | [.09 0.4 =218 [-858.7 | 1.5

(052 D-%0 21. 31 [ ORH D, 20 —44}, ( 5322

JOS¥ 05D (2419 |1.88% [O0Mfp 1722 |-Hbq |9435

Np>% 05 121,20 [1QB® |pNT |28 [ yw 2 3l

Ho¥ 050 (21,02 [1091 |0idl [2.277 |-47.7 |23.0}

M2 LT SAMPLE CloLLECTIom

Uzs SO0 CAMMPLE coblecTion 2L TP

ume olep

Equipment Used Equipment Identification #
YSI 556 MPS Reader and 5563 Sonde lo
turbidity meter 200704924 o
Y
NOTES AND OBSERVATIONS:
Measured Well Depth N/A___ (feet from top of casing) Well Vault Condition (;'m




GZA GeoEnvironmental of New York
Waterloo Sampling Data Sheet

MD-QUATER AP BS

WELLID: Mw &3 . 73
SAMPLE ID: __OLL_

CLIENT: Entergy - IPEC PROJECT NO: 0!.00I}869.9
SITE: Buchanan, NY DATE: 2L/
WEATHER: _StwnN, A0 s SAMPLER(S): =08
SAMPLING INTERVAL (depth in ft below top of casing) TOTAL VOLUME PURGED: .70
- < gal
Bl.5 o /0.5 on i
PURGE RATE: variable (gal/ min)
SAMPLING PORT
Q ‘5 PURGE METHOD: Double Valve Pump
WATER QUALITY:
Bpscine Dissolved Turbidity
, Purged Volume| Temp (°C) Conductivity pH (SU)| ORP (m/Volts) Drive/Vent | Drive Pressure
Time o’ (ms/my | Oxveen (me NTU - eycle (seconds)| —— (psd
(3%) (3%) (10%) (+/-0.1) (+/- 10) (10%)
[OE% o Pus (10 7Y | A
[04% 01 12283 | j X [[3G |9 |-/0[.¥ | 2.5)
1953 DO 2%.55 11177 DH2 |ipd7 19432,Z2 | /.07
SR 10-26 2337 [].]x] 0.29 |ia4%0 a2 |/4Y77
P> 102 122,51 .|l 10.23 |42 ¥4 S
(0% 4SS [722.27 [lgd [0.20 .52 |~83.1z |13
N3 | 6TART ]| sAmPLE /[2uedtion)
2z ND SHVPLE ColLECT@EN 2L T PEC
wun ¥
Equipment Used Equipment Identification #
YSI 556 MPS Reader and 5563 Sonde -
turbidity meter 2007104241 =R

NOTES AND OBSERVATIONS:

Measured Well Depth

N/A

( feet from top of casing)

Well Vault Condition

GeoD




WELLID: Mw O3 /-

sampLED: _ (O/8B

GZA GeoEnvironmental of New York
Waterloo Sampling Data Sheet

mD-OureT Bl SAmp es

CLIENT: Entergy - IPEC PROJECT NO: 01.0017869 .92
SITE: Buchanan, NY DATE: 171 / I
WEATHER: Sy i qds SAMPLER(S): LR
SAMPLING INTERVAL (depth in ft below top of casing) TOTAL YVOLUME PURGED:
4 l 5 O al
/ 0&' 5 to { /é ‘ 0 ’
PURGE RATE: variable (gal/min)
SAMPLING PORT
) PURGE METHOD: Double Valve Pump
/- Y
WATER QUALITY:
i Dissolved Turbidity
. Purged Volume| Temp ("C Conductivit H (SU)| ORP (m/Volts) Drive/Vent |Drive Pressure
T ’ (gaD) ks (mS/m) : O3ygen (mgh) i (NTL) Cycle (seconds) (psi)
(3%) (3%) (10%) (+/-0.1) (+/- 10) (10%)
047 o PumpP |9 nJ /1Y | FO
[o4% | p.of 22,54 | l.U2 19738 1707 |-2@471L92
D55 0«10 2%2.5b | [.09] DO 225 1-229.1 | D.e%
[0G% p.10 22,23 | 1,085 N 05 225 |-222.2|0.0¥
TS §) - B0 2321 |.1i% 0:05 2.5 [-214. X | 6.57
104  [p.Ho [2319 .42 [p.04 |12z [Zo4.[ | D:59
4 0,0 2302 iS5 |0-07 2.2 1-191.2 10.56
2 Ot’“) 22- ‘i% ‘ﬂ O ‘0:1 ’LM "[8416 0' Sg
U2 GTART HAMPLE doit Bc71onJ
T BwD SAMPLE (ol EcTion|t 2L TPEL
rume PLIFE

Equipment Used

Equipment Identification #

YSI 556 MPS Reader and 5563 Sonde

|

200704243

turbidity meter
NOTES AND OBSERVATIONS:
( feet from top of casing)

Measured Well Depth N/A

Well Vault Condition

&o0D




GZA GeoEnvironmental of New York
Waterloo Sampling Data Sheet

MDD ~ QUALTEE. SAMPLFEL

WELL ID: Mw@-ﬂ

sampiED: Ol

CLIENT: Entergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, NY - DATE: witAym
WEATHER: _Suy M, 9Jd’s SAMPLER(S): S ;
SAMPLING INTERVAL (depth in ft below top of casing) TOTAL VOLUME PURGED:
1 i Q“D gal
/ Ig to 19 2 '5
PURGE RATE: variable (gal/min)
SAMPLING PORT
PURGE METHOD: Double Valve Pump
_H E
WATER QUALITY:
Purged Volume| Temp (°C) Cosn[()ii::cltfiijity Dissobved: |y sU)| ORP (mivolisy | Turbidity Drive/Vent |Drive Pressure
Time ‘ (zal) {miSim) Oxygen (mg/l) (NI Cycle (seconds) (psi)
(3%) (%) (10%) (+/-0.1) (+/- 10) (10%)
2913 D Pump [on ' $/32 1 35
¥ | 40 | 220X [1.A70 [ .70 |73 [|-~70.5 [24.44
0922 | 025 | 21,47 11903 | | Iy [ &0 [-Go.O | V192
Q.80 | 2109 |1.450 | 0K | (& [-STt l|i32z
8333 075 12050 11488 [g.c2 1b.gy [-oonig BN
093% |l 9o [J-b0 [j.oil 044 [ [-53 3 [ €Ll
P99Y3 [(-25  |ze. '-l‘a Sl2 10473 |wq9 |-85.8 &by
A4S  |S7AR T | SAMPIE CoclEc7ionl
095% %u&m@e Coulle [Tk ) L zoelc
unpP olFr
Equipment Used Equipment Identification #
YSI 556 MPS Reader and 5563 Sonde b
turbidity meter 200704249 X

NOTES AND OBSERVATIONS:

Measured Well Depth

N/A

( feet from top of casing)

Well Vault Condition (2C0T)




GZA GeoEnvironmental of New York
Waterloo Sampling Data Sheet

MD - RUARTER . AP LES

weLL: mw_G3. /63
sampLEm; ___ Ol8

CLIENT:; Entergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, NY DATE: U2 [l
WEATHER: S al 0°s SAMPLER(S): SC. 4B
SAMPLING INTERVAL (depth in ft below top of casing) TOTAL VOLUME PURGED: D
l [ & 1
156.5 to /L5 =
PURGE RATE: yariable (gal/min)
SAMPLING PORT
/ 6.3 PURGE METHOD: Double Valve Pump
- A o
WATER QUALITY:
Purged Volume| Temp ("C Cosr:]:i'ili:l:::it Dissolved | o SU)| ORP (mvoltsy | Turbidity Drive/Vent |Drive Pr
Tirce * (gal) R (mS/m) ’ Oxygen (mg/D ’ (NTL) Cycl: (zecf):ds) “VC(DSSSSUIC
(3%) (3%) (10%) (+/-0.1) (+/-10) (10%)
TN 0 | Pumd On) : : 3/%.2| 35
palk 005 [22. bR [ [0y | 2.0 7702 |-012.2 |&07
04922 0.14 ZJ.%%L o4l | 0.8 |25 |-ixxO |[.2])
o%-zg 0.40 | 21 1032 [0 4% | 0D |[-110.4 |3.54
22 | 4o 204 | .oZY O |1SA( [-jgo.( | /.53
093% 05 ; o2& | p.Ho SA2 |[-9%.8 [ /20
P42 | 885 72002 |j.e39 | 0-31 g9 | 3J1L.Z |i.&7
G4 | (0 [20.p7 [ 104( [|p.24 S |-%8.9 |/l
152 25 20-55 1097 | p<3) L4 |-%4.23 [I.93
0459 |S7TART [SAmPLE| COLLECTION
004 | &wbD 4 PLE | LoLt E&fTiow . 2| TPec
cumt’ OlFe
Equipment Used Equipment Identification #
¥SI1556 MPS Reader and 5563 Sonde 5
turbidity meter 200770429 3

NOTES AND OBSERVATIONS:

Measured Well Depth

N/A ___ (feet from top of casing)

Well Vault Condition G00P




WELLID: MW 6D |/

SAMPLEID: __ O/&
GZA GeoEnvironmental of New York
Waterloo Sampling Data Sheet
MD - Qurttel SAMmOLes
CLIENT: Entergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, NY DATE: 2/ W\
WEATHER: _SUNNY, 904 SAMPLER(S): (B
SAMPLING INTERVAL (depth in ft below top of casing) TOTAL VOLUME PURGED:
% / o O gal
PURGE RATE: variable (gal/ min)
SAMPLING PORT
PURGE METHOD: Double Valve Pump
(74 [
WATER QUALITY:
0 o0 Cle.TC. Dissolved Turbidity ; :
Time Purge(dg ;;;)lumc Temp ('C) Co(ntggc/:]:l]\;lty Onypenitmglly pH (SU)| ORP (m/Volts) (NTU) Cylzll;:v(t;/e\ézgz ' Dnve( :srie)ssure
(3%) (3%) (10%) (+/- 0.1) (+/- 10) (10%) =
0913 o) Yenp | ond 3/82 ] 35
paly .05 2273 | |.042 (2R llelel 1-2049. 3| 2.9
B4r2 [ 0. 1% [2195 |00} | 0.l 02 |-1%5.0 | 2.21
0128 D.-40 2LSS 049571 | O.I4 9] |-179.-2 | 2.30
0932 10-wo [2.27 0917 043 i/ og 105, 2 | 317
0947%% 08 | 2089 10.979 [0.05 1.0 Y. S |2 .23
094  |sTaR T | SAMULE Cocddctionl
(as] END SANALE (A UELTION L 7L TPHC
P P OFE
Equipment Used Equipment Identification #
YSI 556 MPS Reader and 5563 Sonde ‘-l
turbidity meter 20704249

NOTES AND OBSERVATIONS:

Measured Well Depth

N/A ___ (feet from top of casing)

Well Vault Condition &0@D




WELL ID:_Agp -5 -H¥

2 7
GZA GeoEnvironmental of New York >AMPLEID00%
Low-Flow Sampling Data Sheet
CLIENT: Enatergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, NY DATE: ’)(’7 1
WEATHER:_Su /o, F0's SAMPLER(S): Cfs D
PUMP DEPTH: ft
MID- QUALTEL. SAMPLLES
WATER QUALITY: DTW = |4, @5 GW Elevation
or | Temp | Seecific [Dissolved) ORP | Turbidit
Time |GW Elevation| (°C) CO‘(“SI}‘:;)V 1y OZ‘;%;" (gU) (m/Volts) (NTU)y ngl /l;:)te Notes
(<0.3 ft) (3%) (3%) (10%) | (+/-0.1) | (+/-10) (10%) (‘CMJ«)
g | 485 | pumd orJ g =
U2S 115.2\ [\ ] o434 | 247 | Fuidp [loz o [ 3§51 0 |
4% 1/5.9¢ 4.1 p.da4d] g St 1020 [97.9 | 249% 2.2
NsD .09 (2113 HH 76| 0.7 |02 | 559 |22%-H 0.724
UB - )7 12243] p.4771 |pA9 o477 |5.0 (283 0.2(
(200 [lp- 271 |22.92 10.979 |04 Lot [80-2 133X (0 HIAS
V205 - 271 (2295|0482 |00 [0 4% [K.2 |243.2 025
2071 | SaART| SAmPLE (oL UEC 70N
1214 | D SAmPE| (DLLECTTor 2L Zoed
Pum ¢ plEL
: Equipment
EquipmentUsed Identification #
YSI 556 MPS Reader and 5563 Sonde |
flow meter
turbidity meter 2001 4293
Measured Well Depth ( feet from top of casing) Well Vault Condition @oﬁ—g‘gv'@e‘ BEC*EN
NOTES AND OBSERVATIONS: Total volume purged 0 ‘;5 gal sc& PELay
Depth and Depth to Water (DTW) measurements are given in feet from top of casing.
Groundwater Elevation measurements are given in feet msl. ALEEHE WA B i A

e vk (owd Ton: POOR ~covel slokew AT Loce-

ALE OPENE FIe SURFACE LWATEL AwD DEBRIS (vilLe
WATER \WEILTRATION . BOTPM 07 wELL VAULT MUEKY,

pA-Ton . EviDEWCE DT SURFAE



GZA GeoEnvironmental of New York WELL ID: Mi-{#5 2D

. ajie SAMPLE ID:_ (003
Modified Traditional Purge
Sampling Data Sheet
CLIENT: Entergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, NY DATE: 7 l 15 ' il
WEATHER: _° SAMPLER(S): e, St
Measured Well Depth ( feet from top of casing) Well Vault Condition RJUk‘
WATER COLUMN HEIGHT (ft) Well Diameter: { in
3 ) 24871 = 4%.1% fi
DTB DTW Well Column Height Diameter | Multipliers
1 0.041
GALLONS OF WATER PER WELL VOLUME: 2 0.163
) , 4 0.653
Water Column Height ﬁz > X 0-04 =~ ' .‘? 7 gal
Multiplier Well Volume

IPO'- I X 1.5 = 2.9 gal

Designed Purge Volume y
TOTAL VOLUME PURGED:‘Z, [55 gal

WATER QUALITY: DTW = 24,8 )GW Elevation - 33, 7\

Volume DTW or Temp Cosrll(;i(;lg:ity Dg:;;;fld pH ORP | Turbidity
Time Purged |GW Elevation|  (°C) (Slem) @ (SU) |(m/Volts)| (NTU) Notes

@D | o3 | 3w (3%) 10%) | @-0.0] @-10) | (10%)
m_z% QAL DA/
7. of | — [[B#]2523 [s2( (72 ;723025
0920 |o.75 | — /307 2775 | 1.l |70/ LY |35%¢
35 o0 | — |ip¥| 2354 197 |ZW|JoL? |4157
Q947 1125 | —— 1T 12:.729 |48 (93 | 9877 148 S
090 WIS | —— i 297  [1-21 |90 Lol [124-]
0952 1200 | —— .0 1249492 (622 |88 112 |90
1 | 2.90 | —— |i7.95 |3 001 [ 1Y JuRF 4—7.S 2260
1005 2. 8D e {2.7° [2.00W f A2 9 |1l X 12558
008 12.60p| —— (0149 |20, li-is P95 (IR 132(9
100 |57ART Sam Ple cdtiEcrion)
ViZ |gndbegme e CPUECTon) 2L TPEC

Pump| orF

Equipment

Equipment Used Identification #

YSI 556 MPS Reader and 5563 Sonde /
turbidity meter 2007 py297

Segpo 9f wilar infiblalon. i PO Cogon frcs.
NOTES AND OBSERVATIONS: 7 f W‘i MW

Depth and Depth to Water (DTW) measurements are given in feet from top of casing.

Groundwater Elevation measurements are given in feet msl.



GZA GeoEnvironmental of New York
Low-Flow Sampling Data Sheet

WELL ID:_4) 0%
SAMPLE ID:_ M09 _

CLIENT: Entergy - [IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, NY DATE: 7'/5/ I
WEATHER: L)< SAMPLER(S): St,.CR
, PUMP DEPTH: ft
MID- QUARTER _SpnPLIMU-
WATER QUALITY: DTW = ,5] GW Elevation = 7,04 Aatute DEH= B 569
DEW or i) Temp || - Peome || Pissolved]== ORP | Turbidity
(<03f) | (3%) (3%) (10%) | (+-0.D| (+/-10) | (10%)
1355 | 6544 | Pumll ON
M0 | 6,50 908 |13 |05 ?5& ~92.9 |40.05 o, o
1493 .55 |HY |0 787 |.A X | =975 2240 O l8
i 1 6-54 1204(]0.90 1.0 | 6.A |74 |18 .t 0.8
My 16.520 | wa2loH5 o4, |5.22 |70 |i5.39 Q.62
/ 650 |} |ILOM 1p 32 |59 |-1(%] (5,95 Q.39
m% 0.5%) |20 1.0 0.7 |58 |-156.Y|6,8F /03
% b’y?' M'% /40“3 0")02’ I‘ZS -/éé"? ‘Ju)g /l/"/
7] 0,58 |08 | [.ogg [0 |5.97 |71729 [3.58 [.47
39 1650 [20ad| (1T |02 |6./6 [-1%5.9 |3.30 1,55
M) 14.513 | 0.94 | l.125 O |63 |-199 13,72 [ 7D
45 16.509 | sou | 1725 10.21 [ 6.% |-mn.7 |3.00 /,83
H4yg | 6.50 209 | 1133 0x | o4 1972 (2,8 /13
Mol 1 4p.51]l 12060 1437 10-9 | 649 |-faed |26 200
M54 | 6.5 | 2044| L7 021 |6.33|-o04.4|2.23 ENZ,
1455 | START | SAmLE AQLLEAT ZOW
1204 | E0D “ R ‘I TP
bump |\pEF
. Equipment
iuipmentilsgd Identification #
YSI 556 MPS Reader and 5563 Sonde l
flow meter l
turbidity meter O 393 .

Measured Well Depth

NOTES AND OBSERVATIONS:
Depth and Depth to Water (DTW) measurements are given in feet from top of casing.

( feet from top of casing)

Groundwater Elevation measurements are given in feet msl.

Well Vault Condition _ ) Zuéls

Total volume purged 225 gl 00’ gw%a

Widipr e
il

'3 ‘l‘h 2 v



WELL ID: A/ -/C%
GZA GeoEnvironmental of New York SAMPLEID: QDS
Low-Flow Sampling Data Sheet

CLIENT: Entergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, NY DATE: Z/5/1)
WEATHER: _apsmsy 304 SAMPLER(S): SE, /1B
PUMP DEPTH: d ft
MTD - QUARTER  SAnrbLellc-
WATER QUALITY: DTW = (), %, GW Elevation
G "'TW or Temp Spccif.ic' Bissoleey H ORP | Turbidit
Time GV%]'e/vation Cc) Co?g;‘ccrg;’ ity Oz‘gyﬁfn (SU) (m/Volts) (NTU)y FZ‘;’I /I;f)te Notes
(< 0.3 ft) (3%) (3%) (10%) | (+-0.0 | (+-10) | (10%) <Cmé’)
;A | 4% pUMlP oM
| 205 | 638 | AMZ| 193 | 2o a0 | O | dilT Q.07
2O | £38 | ya3| 1.HE | 140 | £.73 | 42 | 3.5 @.17
215 | 638 |al.7 | 11793 1.0 6% | 382 |247 R
12X | 638 |[Hos | l#3 |0A |7 |21 [1L.D ©.55
1225 | 6.5 Hoy | 1.75F ol |4, | 324 | LAY 0.5
|30 17.53 .97 | [ F0 oMY ¢ 7 w3 0.28 0. 7D
| 1232 | START 4P| coue Tiod
245 | END 4 i JH\TPEC
MMP  DFF
Equipment Used Equipuent
Identification #
YSI 556 MPS Reader and 5563 Sonde /
flow meter I
turbidity meter MZO‘fﬁ}
Measured Well Depth ” ' E ( feet from top of casing) Well Vault Condition M £ﬂ£4
NOTES AND OBSERVATIONS: Total volume purged O 6 gal

Depth and Depth to Water (DTW) measurements are given in feet from top of casing.
Groundwater Elevation measurements are given in feet msl.



WELL ID:_Y(-C53
GZA GeoEnvironmental of New York °*MP-F D:_O/F

Low-Flow Sampling Data Sheet

CLIENT: Entergy - IPEC PROJECT NO: 01.00 ’78’59.92
SITE: Buchanan, NY DATE: TIEIU
WEATHER: &UnjaN, 805 SAMPLER(S): SL,006
% PUMP DEPTH: B ft
ARt
WATER QUALITY: DTW =579 GW Elevation 14,202, oePTY * §- S0
DTWor | Temp Cosnrc)licclél\(/:ity D(;S;;;id pH ORP | Turbidity | g b
P . 0 Not
ime [GW Elevation| (°C) (S/em) @/ (SU) | (m/Volts)| (NTU) faal/lit) otes
(< 0.3 f1) (3%) (3%) 10%) | (+-0.) | (+-10) | (10%) aa.l
@)

1229 | %590 | Puiml|p ow
1222 [1.097 1229 2237 932 | 2.Lb3 ] 334
1138 [7.5001 |22 2.29 3 usa [7.03 | Yo | 8522 LIS
12432 [9.421 [22.6612.3977 [(0o.H |1.6S [T [ 479 Qs
V2UK (72688 1225202900 2.9 |71 | 24 (Y46 0-35

267 .-

5‘2

4%. 1

C

5:.99 0S5

1252 [72.252 (224 ({2 42| [7.40 [1.1S 3.0 D.45
125% |1.3%06 |22.20 | Z2.40(77 [1.945 [1.719 il V.55
1205 11300 .24 1L.497 7. 41 [1-32 3.54 PRUE
o4 [ smet [ 88amdi € Cottfctr=n/

(332 | BND sk ot Ecpons 2L IPE
Pun® o e

: Equipment
Bhuipmentdised Identification #
YSI 556 MPS Reader and 5563 Sonde 2
flow meter
turbidity meter 20070429073
Measured Well Depth ( feet from top of casing) Well Vault Condition 6‘0052
NOTES AND OBSERVATIONS: Total volume purged ' gal

Depth and Depth to Water (DTW) measurements are given in feet from top of casing.

Groundwater Elevation measurements are given in feet msl.



WELL ID: U3-3

GZA GeoEnvironmental of New York >AMPLE D O/
Low-Flow Sampling Data Sheet
CLIENT:  Entergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, NY DATE: 2/13/1/
WEATHER: y 505 SAMPLER(S): a8
b PUMP DEPTH: "1 ft
MID - QUALTERZ S PLES i
WATER QUALITY: DTW = GW Elevation
DTWor | Tem i I ORP | Turbidit
Time GW Elevati (oc)p Conductivity | Oxygen (gU) (m/Volts) (NTU)y Flow Rate Notes
C@“ﬁéﬁ% (S/cm) (@) (gal/hr) t
<0.3 1) (3%) (3%) (10%) | +-0.0) | (+-10) | (10%) /M
1150 | ©0.469 P oN Vil
15 |pquo | 2407| (983 | 1.99 | 7.55 | Jxyg | 3.33 0,15
200110443 [ NIZ Judd | 129 | 7% p3a] | 3.03 231
1205 (D4 (4t | 1y38 | [0 |Z. 8 953 [ .53
M |04 |\ | |4 | /05 7:% G6.2 |2 0.67
M lpldd] |dw] 97 [ ]2 |7 9qYy 12,449 0.0
1> | START [SAmpL 770
jﬁ EAD X u L Tpgc L
Wl [TV HOUSE (BoRON)
PumpP e
; Equipment
Hauipmentdiss Identification #
YSI 556 MPS Reader and 5563 Sonde &
flow meter =
turbidity meter JOO-?Q[ ,2'5 Ij[
Well Vault Condition <Fay,

Measured Well Depth

NOTES AND OBSERVATIONS:
Depth and Depth to Water (DTW) measurements are given in feet from top of casing.

( feet from top of casing)

Groundwater Elevation measurements are given in feet msl.

Total volume purged '

gal



GZA GeoEnvironmental of New York WELLID: __LCLQD
Modified Traditional Purge SAMPLE ID:_(029

Sampling Data Sheet
CLIENT: Entergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, NY DATE: Z/14/1
WEATHER: 204 SAMPLER(S): </ .8
Measured WellDepth ___ (feet from top of casing) Well Vault Condition.~%, o
WATER COLUMN H’EIGHT (ft) Well Diameter: in
27.25 - 7 = |7.53 fit
DTB DTW Well Column Height Diameter| Multipliers
1 0.041
GALLONS OF WATER PER WELL VOLUME: 2 0.163
4 0.653
Water Column Height / 25 é X 0 ' é 5 5 = I I H l-/ 7 gal
Multiplier Well Volume
!]"{l{? X 1.5 = ];,L gal
Designed Purge Volume
TOTAL VOLUME PURGED: gal _
WATER QUALITY: DTW = GW Elevation
Volume DTW or Temp Coilzii(i:itfii\(/:ity D(;S;;;\;d pH ORP | Turbidity
H Tlevali 0 ’
Time Pélragle)d ) %Elw ion|  (°C) (S/em) e/l (SU) |(m/Volts)| (NTU) Notes
& (<0.3 ft) (3%) (3%) (10%) +/-0.D| (+/-10) | (10%)
1005 O |57 | WUAP QN ,
1019 ! ¥9.7% 19.5( | 0.UF 1.92 (8w | /332 | 1.y
1019 2 lqBu3i |H9N | 089 (B |FuF |/B2 | 1,28
D23 3 |46y |30.06 | O P3 23 |84l (59 |1.04
(027 Y 45.20 3042 | O.7253 9«2{ gyl 176 |2.08
IR | 5 199847 |34 [O.gsd | 235 |Gdp /7.0 |0
03F 6 4.235 30,37 | 0. 717 225 g4 Lip3 lo#
[042 . 2203 2o, |0 7Y A3 Bdg (190 |o%
104F B (3594 |300d|lpwpd |F4 oy |/6l3 |oF
1051 B5 | PUMP OAF , WELKWENT DRY,| WIiL LET REMMGE
25 START [SAMPE (0w ezl
1195 EAD u S s | TPea|
PUMP  QFF OaL| TPe | (BoRON IMIMYSTS| - Ty HOUSE)
. Equipment
Eqipment Used Identification #
YSI 556 MPS Reader and 5563 Sonde 3
turbidity meter FVFDI 2 5¢

NOTES AND OBSERVATIONS:
Depth and Depth to Water (DTW) measurements are given in feet from top of casing.

Groundwater Elevation measurements are given in feet msl.



WELL ID: U 345

GZA GeoEnvironmental of New York > MILE D: 04

Low-Flow Sampling Data Sheet

CLIENT: Entergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, NY DATE: “1]i4 iy
WEATHER: Cun/nN, 70'S SAMPLER(S): '54'_,,0_5
PUMP DEPTH: ft
mlD -'(QM%‘TCi SAammpeLes
WATER QUALITY: DTW = 2. %A GW Elevation
DTWor | Temp | Specific [Dissolved| ., ORP | Turbidit
Time |GW Elevation| (°C) Cor(lg;lccr::)v ity O?gy/%)e“ ([S)U) (m/Volts) (NTU)y FZ‘;’I /if)te Notes
(< 0.3 ft) (3%) (3%) (10%) (+/-0.1) | (+/-10) (10%) Aal
oo | XRB | Pumft gw
0:20 | £.%9 | 1A% [ 111 0382 |n.le [H1434]1.85 0.05
w2 ¥. %1 [2902]({.022 p.51 [1.25 |-I1R2.4 |5.89 Q.20
0% 8. &8 299 | [ 1¥R 0,42 [72R8 [-i957 [S.27] 0. 24
(027 | 3% [2947[1,\RS | 0.23 7720 |-2200 |625 oS
042 [ X% [2962|LIRG (022 | 7.3 [494.L]|5.24 0.5
jo47 | 83%9 [MHws |zt ok |1.2( [-1953(4.8 a5
i092 | ¥.¥2 (298 [|.184 0.2 |7.%2 |-200.1]9.711 0.X5
10571 X¥2. [29(% |\ T8I 0211 | 122 |-202.4(4. L5 0.95
o2 |S1A2T | SAmfLe LorgcTion)
(2 | END ghme Sl o eclion: 1l 2P| p.sc|zrEC (akimeusd)
Pum P piF~
Equipment Used ¢ agigment
Identification #
YSI 556 MPS Reader and 5563 Sonde <f
flow meter
turbidity meter 20p71042492
Measured Well Depth ( feet from top of casing) Well Vault Condition Ft:Z - 8cL7s s72:7 PE)
NOTES AND OBSERVATIONS: Total volume purged [+ 15 gal

Depth and Depth to Water (DTW) measurements are given in feet from top of casing.

Groundwater Elevation measurements are given in feet msl.



WELLID: Y214

GZA GeoEnvironmental of New York SAMPLEID: 038

Low-Flow Sampling Data Sheet

CLIENT:  Entergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, NY DATE: 2] &/u
WEATHER: _/ louDY, 70's , Some PREuPTATIoON)  SAMPLER(S): L0 b
NIGAT RGVZE PUMP DEPTH: ft
MID-QUARTER. SAmfies
T w e T _4 TRANS e ER
WATER QUALITY: DTW =3;72 GW Elevation &, /%2, D%g% , = 3.035
DTWor | Temp | Specific |Dissolvedf ., ORP | Turbidit
Time GW Elevation (OC) Cor(lgyccr::;/ ity Oz(gy/%e & (gU) (m/Volts) (NTU)y Fi(;\;v[ lﬁf)te ' Notes
(< 0.3 ft) (3%) (3%) (10%) | +-0.0 | 100 | (10%) o )
42 | 2.030 | PumlPond B
952 | 2.9%2 2945 1.2 497 7179 [-9l.0 |i2.oL 001
p457 | 2.97% [29.57] 11245 | 30| 2.3 |-1S9 | 4. O-[o
ooz (291 2971|1223 | 2.55 [1%5 |-1z70.5] 2.%9 0.20
w0 12.962 12992 1.232 [ 1. Tl |7.%s |-l101b | 2.1] 6 2D
WL [2.960 [22.8(.21% [1.20 [ |-140.2 | 2.\7 040
1012 124951 [29.92] |.200 .ol 171.¥17 [-157.©0 ] [.47 0-6D
1022 1294 [20.0(]1.292 |04 [7¥1 [4® 0| [ 4o 0112
027 |2 940 |20.13]1,2%S 0,72 7.7 |H70.2 [/ YO 0-85S
1031 [2.92% [299(1.219 0.8 1% M9 [1.39 (0D
(024 |S7APT |SAMRLE CotlieeTion
LSS D SHMNPLE | Cprec fTon [2¢ TPlEC
Uy | 0
. Equipment
Egpigientilisca Identification #
YSI 556 MPS Reader and 5563 Sonde e
flow meter
turbidity meter 2000 H2%%3
Measured Well Depth ( feet from top of casing) Well Vault Condition & 00D
NOTES AND OBSERVATIONS: Total volume purged /s /5 gal

Depth and Depth to Water (DTW) measurements are given in feet from top of casing.

Groundwater Elevation measurements are given in feet msl.



' "\ FINAL QUARTERLY LONG-TERM GROUNDWATER
G MONITORING REPORT Q1 THROUGH Q4 2011

(REPORT NO. 13)

APPENDIX E: Q4-2011 MID-QUARTER SAMPLING
DATA SHEETS

NO POST QUARTER 4-2011 SAMPLES COLLECTED



' “\\ FINAL QUARTERLY LONG-TERM GROUNDWATER
G MONITORING REPORT Q1 THROUGH Q4 2011

(REPORT NO. 13)

APPENDIX F: Q4 2011 DOSE CALCULATIONS



Facility Groundwater Flux Calculation

Site Indian Point Prepared By: JAS
Job No. 17869.92 Reviewed By: mijb

Parameter Values:

Totals

Total Catchment
Zone (ft"2)

Total Improved Zone
(ftr2)

Recharge (ft/yr)

Precipitation (ft/yr)
5.06 ]

3,969,765 1,432,972 1.31
year Surface Area
2011 Unit 3 North Unit 3 South
Northern Clean Zone Unit 2 North Improved Unit 1/2 Improved Improved Zone Improved Zone Southern Clean
Improved (ft"2) Zone (ft"2) Zone (ft"2) (ft"2) (ft"2) Improved Zone (ft"2)
0 148,214 433,904 316,210 321,290 213,354
Northern Clean Unit 3 North Unit 3 South
Unimproved Zone Unit 2 North Unimproved | Unit 1/2 Unimproved | Unimproved Zone |Unimproved Zone| Southern Clean Zone
(ftr2) Zone (ft"2) Zone (ft"2) (ftr2) (ftr2) Unimproved (ft"2)
106,429 204,317 438,221 323,116 268,862 585,600
Discounted Area Discounted Area Within Discounted Area Discounted Area | Discounted Area | Discounted Area Within
Within Zone Zone Within Zone Within Zone Within Zone Zone
50,265 0 291,186 106,718 17,730 144,347
Unit 3 North
Northern Clean Zone | Unit 2 North Catchment | Unit 1/2 Catchment | Catchment Zone | Unit 3 South Zone| Southern Clean Zone
Catchment (ft"2) Zone (ft"2) Zone (ft"2) (ft"2) (ft"2) (ft"2)
156,694 352,531 1,163,311 746,044 607,882 943,302
Activity (pCi/L)
Groundwater
Northern Clean Zone
Catchment Unit 2 North Unit 1/2 Unit 3 North Unit 3 South Zone| Southern Clean Zone
SNa@o 150 0 9,781 1,914 1,711 0
sgolg
2525
SN&S 150 516 3,303 2,681 740 0
Northern Clean Zone Unit 2 North Unit 1/2 Unit 3 North Unit 3 South Zone| Southern Clean Zone
gest
a0t a
SN<O 150 499 3,684 436 1,711 0
Tess
o9+ ®
JN <O 150 673 903 880 740 0
Stormwater Discharging to Canal (pCi/L)

Storm Water for Storm Water for Unit 2 | Storm Water for Unit

Storm Water for

Storm Water for

Storm Water for

Northern Clean Zone North 1/2 Unit 3 North Unit 3 South Southern Clean Zone
3,256 0 2,093 1,053
NA Avg MH-4 NA Avg CB-14 and CB-34 Avg U3-CB-B8 Avg D1, C3, E6, & E10
Stormwater Discharging to River (pCi/L)
Storm Water for Storm Water for Unit 2 | Storm Water for Unit| Storm Water for Storm Water for Storm Water for
Northern Clean Zone North 1/2 Unit 3 North Unit 3 South Southern Clean Zone
0 0 780 0
NA Avg. MH-1 and MH-12 Avg MH-14 Avg CB-15 NA Avg E13,CB-C2
Potential Water Received by Storm Drain System
=(Improved Area) x Precipitation
Northern Clean Area Unit 2 North Unit 1/2 Unit 3 North Unit 3 South Southern Clean Zone Units
0 749,221 2,193,386 1,598,443 1,624,119 1,078,507 |ft"3/yr
0 2,053 6,009 4,379 4,450 2,955 ft"3/day
0.00 10.66 31.22 22.75 23.12 15.35/GPM
0 21,215,582 62,109,760 45,262,866 45,989,919 30,539,914 L/Yr
The total amount of water available to be received by the storm system is computed as the combined area of buildings and paved areas|
in the catchment multiplied by the annual precipitation rate. Note this conservatively assumes that the amount of water lost to the
atmosphere or other sinks after precipitation has fallen on paved or built up surfaces is zero.
Water Directly Recharged to Aquifer from Precipitation
=Unimproved Area x Recharge
Northern Clean Area Unit 2 North Unit 1/2 Unit 3 North Unit 3 South Southern Clean Zone Units
139,880 268,534 575,954 424,671 353,366 769,654 ft"3/yr
383 736 1,578 1,163 968 2,109 ft"3/day
1.99 3.82 8.20 6.04 5.03 10.95/GPM
3,960,956 7,604,042 16,309,205 12,025,336 10,006,208 21,794,184 L/Yr

J:\17,000-18,999\17869\17869-92.MG\Q4-2011\Dose Calculations\
Q4 2011 (App F) Dose Calcs-Draft.xls;
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Site
Job No.

Facility Groundwater Flux Calculation

Indian Point
17869.92

Water Recharged to Aquifer (Direct Recharge Plus Storm Water Leakage Minus Building Drain Removal

Prepared By:
Reviewed By:

=(Direct Recharge + X% Water Received by Storm System) - (Y% x Water Removed by Building Drains)

Total Water Discharged to Aquifer

[}
c
N [Unit 1/2 Area [Unit 3 North Area [Unit 3 South
5 [Northern Clean Area Catchment + (30% | Catchment + (60% Area + (10% [Southern Clean Zone
g Catchment + (0% | [Unit 2 North + (50% Storm | Storm Drain Water)]- | Storm Drain Water)]- ~ Storm Drain | Area + (40% Storm Drain
_;‘ Storm Drain Water)]" Drain Water)]-[5gpm] [7.5gpm] [7.5gpm] Water)] Water)] Units
s 139,880 291,832 707,001 856,768 515,778 1,201,057 |ft"3/yr
) 383 800 1,937 2,347 1,413 3,291|ft"3/day
s 1.99 4.15 10.06 12.19 7.34 17.09|GPM
2 3,960,956 8,263,771 20,020,040 24,260,962 14,605,200 34,010,150 | L/Yr
* There are no improved surfaces in Northern Clean Zone.
Groundwater Discharged to Canal
=Water Recharged to Aquifer x X% flowing to Canal
9]
g Northern Clean Area Unit 1/2 Area Unit 3 North Area | Unit 3 South Area| Southern Clean Zone
=i Catchment x 0% Unit 2 North x 15.2% Catchment 24.2% | Catchment x 22.9% x68.4% Area x 0% Units
©
S é 0 44,359 171,094 196,200 352,792 0|ft"3/yr
5 0 122 469 538 967 0|ft"3/day
S 0.00 0.63 2.44 2.79 5.02 0.00/GPM
2 0 1,256,093 4,844,850 5,555,760 9,989,957 0|L/Yr
Groundwater Discharged to River
=Water Recharged to Aquifer x X% flowing to River x Y% Flowing in Appropriate Vertical Zone
Northern Clean Area Unit 1/2 Area Unit 3 North Area
[ Catchment x 100% x Unit 2 North x 84.8% x | Catchment x 75.8% x| Catchment x 77.1% | Unit 3 South Area| Southern Clean Zone
é 59.3% 15.1% 11.7% X 47.9% x 31.6% x 31.3% Area x 100% x 55.2% Units
5 82,949 37,369 62,701 316,412 51,015 662,984 ft"3/yr
o 227 102 172 867 140 1,816 |ft"3/day
B 1.18 0.53 0.89 4.50 0.73 9.44|GPM
2,348,847 1,058,159 1,775,497 8,959,792 1,444,571 18,773,603 L/Yr
Northern Clean Area Unit 1/2 Area Unit 3 North Area
] Catchment x 100% x Unit 2 North x 84.8% x Catchment 75.8% x | Catchment x 77.1% | Unit 3 South Area| Southern Clean Zone
S 40.7% 84.9% 88.3% x 52.1% x 31.6% x 68.7% Area x 100% x 44.8% Units
5 56,931 210,105 473,206 344,156 111,971 538,074[[ft"3/yr
H 156 576 1,296 943 307 1,474||f"3/day
— 0.81 2.99 6.73 4.90 1.59 7.66||GPM
1,612,109 5,949,519 13,399,693 9,745,410 3,170,672 15,236,547|[L/Yr
Water Remaining in Storm Drains and Discharged to Canal
=Storm Drain Water x X% Not Leaking to Groundwater and Not Discharging to River
Southern Clean Zone
Unit 2 North (45% Unit 2 Unit 3 South Area | Area (30% Unit 1/2, 27%
North and 30% of Unit 1/2 Unit 3 North Area | (3% Unit 3 North | Unit 3 North, 43% Unit 3
Northern Clean Area |Storm Drain Water). Plus 5 Unit 1/2 Area Catchment (3% Unit | and 42% Unit 3 |South, and 55% Southern
Catchment (0% Storm| gpm (351k cf/yr) from U2 Catchment (0% 3 North Storm Drain South Storm Clean Zone Storm Drain
Drain Water) footing drain. Storm Drain Water) Water) Drain Water) Water) Units
0 1,346,165 0 47,953 730,083 2,381,145 ft"3/yr
0 3,688 0 131 2,000 6,524 ft"3/day
0 19.16 0.00 0.68 10.39 33.89|GPM
0 38,120,999 0 1,357,886 20,673,652 67,426,519 L/Yr
Water Remaining in Storm Drains and Discharged to River
Northern Clean Area Unit 1/2 Area Unit 3 North Area | Unit 3 South Area| Southern Clean Zone
Catchment (0% Storm| Unit 2 North (5% Storm Catchment (10% Catchment (7% (5% Storm Drain | Area (5% Storm Drain
Drain Water) Drain Water) Storm Drain Water) | Storm Drain Water) Water) Water) Units
0 37,461 219,339 111,891 81,206 53,925 ft"3/yr
0 103 601 307 222 148 ft"3/day
0 0.53 3.12 1.59 1.16 0.77|GPM
0 1,060,779 6,210,976 3,168,401 2,299,496 1,526,996 |L/Yr

J:\17,000-18,999\17869\17869-92.MG\Q4-2011\Dose Calculations\
Q4 2011 (App F) Dose Calcs-Draft.xls;
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Facility Groundwater Flux Calculation

Site Indian Point Prepared By: JAS
Job No. 17869.92 Reviewed By: mijb
Elux Calculations
Conceptual Model: Migration Pathway Summary
Northern Clean Area Unit 2 North Unit 1/2 Unit 3 North Unit 3 South Southern Clean Zone

100% Upper and

84.8% Upper Zone and
Lower Zone Flow To River.

75.8% Upper Zone
and Lower Zone To

77.1% Upper Zone
and Lower Zone To

31.6% Upper Zone
and Lower Zone
To River. 68.4%

100% Upper and Lower

Estimated at 5.5 GPM) and
To River (5% Storm Water)

(10% Storm Water)

(7% Storm Water)

To River (5%
Storm Water)

i 0/ i 0/
CW Lower Zone To River 15.2% Upper Zone and River. 24.2% Upper | River. 22.9% Upper Upper Zone and Zone To River
Zone and Lower Zone and Lower
Lower Zone Flow to Canal Lower Zone to
Zone to Canal Zone to Canal
Canal
0/
Tociir;illé:grg:;lsler To Canal (60% Storm | To Canal (33% Storm S:;)Orn?aVC:Le(gsa/r: d To Canal (55% Storm
SW NA ' Water) and To River | Water) and To River Water) and To River (5%

Storm Water)

Flux (pCi/Yr)

North Clean Area Unit 2 North Unit 1/2 Unit 3 North Unit 3 South South Clean Zone Total
gown:’ River-Upper 3.52E+08 5.28E+08 6.54E+09 3.90E+09 2.47E+09 0.00E+00 1.38E+10
(GW to River- 2.42E+08 4.00E+09 1.21E+10 8.58E+09 2.35E+09 0.00E+00 2.73E+10
Lower Zone
GW to Canal 0.00E+00 0.00E+00 4.74E+10 1.06E+10 1.71E+10 0.00E+00 7.51E+10
SW to Canal NA 1.24E+11 0.00E+00 0.00E+00 4.33E+10 7.10E+10 2.38E+11
SW to River NA 0.00E+00 0.00E+00 2.47E+09 0.00E+00 0.00E+00 2.47E+09

Curies/Yr ==> 0.36
Notes:

The recharge rate used herein, 26% of precipitation (~10 infyr), is within the range of values discussed in the USGS modeling report- The reported recharge ranged from 3.6 inches/year to 7.5 inches/year for a till to 20

inches per year for coarse grained glacially stratified deposits. A yearly rolling average precipitation value measured at the Facility meteorological station is also used in the computations. The catchment area was defined
using an AutoCAD topo map for the Site and surrounding area. The catchment was defined by starting at the area marked "line of water grant" and tracking east, away from the River, to define portions of the land surface
contributing water to the selected discharge zone. Calculations assume that run-off or overland flow in unimproved areas of the Site is negligible, there are no changes in storage and the Hudson River is a gaining stream.

1. USGS. Water Use, Ground-Water Recharge and Availability, and Quality of Water in the Greenwich Area, Fairfield County, Connecticut and Westchester County, New York, 2000-2002

J:\17,000-18,999\17869\17869-92.MG\Q4-2011\Dose Calculations\
Q4 2011 (App F) Dose Calcs-Draft.xls;
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-\ FINAL QUARTERLY LONG-TERM GROUNDWATER
G MONITORING REPORT Q1 THROUGH Q4 2011

(REPORT NO. 13)

APPENDIX G: Q4 2011 UNIT 2 TRITIUM PLUME
TREND ANALYSES



TABLE G1

MANN-KENDALL TREND EVALUATION SUMMARY
TRITIUM IN GROUNDWATER NEAR UNIT 2
INDIAN POINT ENERGY CENTER
BUCHANAN, NY

Number of Minimum Maximum Mann- Normalized Trend at 95%
Number of | Times below | Tritium Activity | Tritium Activity | Kendall | Test Statistic Level of
Well ID | Data Points MDC (pCilL) (pCilL) Statistic (S) 2) Probability Significance
MW-30-69 46 0 7.36E+04 6.01E+05 -221 -2.08 0.981 decreasing
(IMw-30-84 33 0 3.78E+03 1.25E+04 149 2.29 0.989 increasing
(IMw-31-49 44 0 2.98E+02 1.04E+05 58 0.58 0.718 no trend
(IMw-31-63 32 0 5.00E+03 7.35E+04 67 1.07 0.858 no trend
((Mw-31-85 32 0 3.17E+02 2.25E+04 111 178 0.963 increasing
(IMw-32-59 31 0 4.13E+02 1.55E+05 55 0.92 0.821 no trend
(IMw-32-85 30 0 5.42E+03 1.49E+04 166 2.94 0.998 increasing
(IMw-32-149 27 0 1.99E+02 1.05E+04 3 0.04 0.517 no trend
((Mw-32-173 25 0 4.31E+02 5.89E+03 74 -1.70 0.956 decreasing
(IMw-32-190 29 0 1.21E+03 1.13E+04 -310 -5.80 1.000 decreasing
((Mw-33 26 0 3.69E+03 2.64E+05 -167 -3.66 1.000 decreasing
(IMw-35 20 0 1.04E+03 1.19E+05 -88 -2.82 0.998 decreasing
((Mw-36-24 22 4 1.54E+02 3.42E+04 33 0.90 0.817 no trend
(IMw-36-41 17 0 2.63E+03 5.52E+04 -89 -3.62 1.000 decreasing
(IMw-36-52 22 0 3.14E+03 2.68E+04 -173 -4.85 1.000 decreasing
(IMw-37-22 24 0 2.26E+03 3.49E+04 -54 -1.31 0.906 no trend
(IMw-37-32 24 0 2.49E+03 3.01E+04 -88 -2.16 0.985 decreasing
(IMw-37-40 23 0 3.92E+03 1.70E+04 -125 -3.27 0.999 decreasing
(IMw-37-57 24 0 4.05E+03 4.48E+04 -116 -2.85 0.998 decreasing
(IMw-42-49 25 0 1.12E+03 7.22E+04 -113 262 0.996 decreasing
(IMw-42-78 20 2 3.46E+02 1.28E+03 -32 -1.01 0.843 no trend
(IMw-49-26 26 0 2.59E+03 1.54E+04 -210 -4.61 1.000 decreasing
(IMw-49-42 26 0 1.90E+03 1.13E+04 -203 -4.45 1.000 decreasing
IMw-49-65 26 0 1.26E+03 5.76E+03 -140 -3.06 0.999 decreasing
(IMw-50-42 28 4 1.01E+02 9,75E+03 -4 -0.06 0.524 no trend
(IMw-50-66 32 0 2.08E+03 1.08E+04 -126 -2.03 0.979 decreasing
(IMw-53-82 21 1 2.27E+02 1.32E+04 -58 172 0.957 decreasing
(IMw-53-120 24 0 3.81E+03 9,61E+03 -150 -3.70 1.000 decreasing
((Mw-55-24 19 0 7.82E+02 3.08E+03 -12 -0.38 0.650 no trend
IMw-55-35 18 0 8.53E+02 9,04E+03 -43 -1.59 0.944 no trend
[(Mw-55-54 19 0 5.47E+03 1.31E+04 -31 -1.05 0.853 no trend
[IMw-111 37 0 6.81E+03 5.78E+05 -319 -4.16 1.000 decreasing
( DOWNGRADIENT WELLS
((Mw-66-21 19 4 8.28E+01 3.57E+03 55 -1.89 0.971 decreasing
IMw-66-36 18 0 3.01E+03 9,10E+03 -99 371 1.000 decreasing
(IMw-67-39 17 0 2.55E+03 5.07E+03 -36 -1.44 0.925 no trend
(IMw-67-105 18 0 9,94E+02 2.93E+03 -03 -3.48 1.000 decreasing
((Mw-67-173 18 1 4 4TE+02 1.05E+03 -106 -3.98 1.000 decreasing
((Mw-67-219 17 0 6.41E+02 1.44E+03 -20 -0.78 0.783 no trend
((Mw-67-276 17 0 6.79E+02 1.18E+03 -32 -1.28 0.899 no trend
((Mw-67-323 17 4 3.09E+02 1.29E+03 -13 -0.49 0.689 no trend
[IMw-67-340 17 1 2.75E+02 6.69E+02 28 1.11 0.867 no trend

Notes: Calculations based on Mann-Kendall trend evaluations as presented in U.S. EPA Practical Methods for Data Analysis, U.S. EPA QA/G-9 QA00 UPDATE, July 2000,

Section 4.3.4

J:\17,000-18,999\17869\17869-92.MG\Q4-2011\Dose Calculations\Mann-Kendal\Q4 2011 Mann_Kendall_Tests_jas.xlsx;

Mann-Kendall Summary
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0.15

0.12

o
o
©

0.06

Bounding* Total Tritium Plume Activity (Ci)

0.03

0.00

Changes in Total Estimated Tritium Plume Activity Over Time - Q4 2011

0.149 <« 91% overall reduction
The bounding curve of total Unit 2 Tritium plume activity as a 0.16 Exponential Decay Curve Fitting for Estimated Activity
functi_o_n of time approximates a first ordgr d_ecay approachin_g 0.14 - B Upper Estimate & Lower Estimate
a positive, horizontal asymptote. The beginning of the curve is - -
consistent with that expected after elimination of all leaks from 0.12 - asymptotes = 0.013 Ci (upper), 0.008 Ci (lower)
the Unit 2 SFP. The middle, more horizontal portion of the _ r*=0.9900 (upper), 0.9881 (lower)
curve is reflective of Tritium addition to the groundwater from g 01
the transient R.O. Skid spill (Q4 2009). The later portion of | | 2Z 0.08
the curve shows re-establishment of the decreasing trend with 2
dissipation of the R.O. Skid spill. The curve is expected to < 0.06
trend to a new, lower horizontal asymptote reflecting a small
continuing release of Tritium to the groundwater from 0.04
0.098 retention mechanism(s) storage of historical and more recent
releases. A relatively horizontal asymptote would be expected 0.02
to persist until the majority of this stored Tritium is purged 0 . : . , . .
from the retention mechanism(s). Nov-05 Nov-06 Nov-07 Nov-08 Nov-09 Nov-10 Nov-11
0.029

<

0.025

0.021

55% reduction since Q2 2007

0.019

0.018

0.018
0.016

0.010 0.010

0.017

0.016 0.016 0.017

0.010

Bounding*

Q2 2007

Q3 2007

Q4 2008

. . Upper Estimate of Total H3 Activity

Q12009 Q22009 Q32009 Q42009 Q12010 Q22010 Q32010 Q42010 Q12011

Q22011 Q32011 Q42011

Lower Estimate of Total H3 Activity

0.05

0.04

0.03

0.02

0.01

0.00

Note: Lower estimate is based on a porosity of 0.0003 which was derived from a pumping test conducted in 2006. Upper estimate is based on a porosity of 0.003 derived from a tracer test conducted in 2007. The Q2 2007 to Q4 2011 Tritium plume activity estimates are each based on Tritium levels measured in the groundwater monitoring installations at individual, quarterly “snapshots” in time.
*The bounding activity estimate, however, encompasses a longer period of time, and is focused on the Tritium levels existing during the earliest portions of the groundwater investigation. During this period of time, before termination of all the identified SFP leaks, Tritium concentrations were at their highest levels, but the network of monitoring installations was still being installed. Therefore,

measurements made at a multiple times were required to capture early data covering the full extent of the Tritium plume; primarily over the period from Nov 2005 through Nov 2006 (a smaller percentage of the Tritium levels required inclusion of measurements through Sept 2007). For the bounding Tritium plume activity estimate, the highest value recorded for each monitoring location during this time
period was used in the analysis. For further discussion see Sections 6.0, 7.0 and 8.0 of the Final Hydrogeologic Site Investigation Report, prepared by GZA and dated January 7, 2008.

Figure G-17

Quarterly Total Tritium Activity (Ci)
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GROUNDWATER OBSERVATION WELL INSTALLATION LOG

GZA GEOENVIRONMENTAL

ONE EDGEWATER DRIVE
NORWOOD, MASSACHUSETTS 02062
ENGINEERS AND SCIENTISTS

ENTERGY
Indian Point Energy Center
Buchanan, New York

REPORT OF BORING NO. MW-68
SHEET lofl
FILE NO. 01.0017869.92
CHKD BY

BORING CO. Aquifer Drilling & Testing BORING LOCATION See Exploration Location Plan
FOREMAN Dave Carter GROUND SURFACE ELEV. 18.49 DATUM NGVD 29
GZA ENG. Josh Simpson DATE START 10/13/11 DATE END 12/22/11
AS-BUILT
Ground Surface
Depth Elevation
18.49'
4 14.5' MW-68-19 & 68-29 Installed Material
Ll 2-inchSch80PVC :
Bedrock 10 __........ W o 8.5 sand
14' L 4.5 Bentonite
19' - ] — -0.5' PVC Casing
Inflated Packer — 20° 1.5
o —22 L | 45 e PVC Screen
29' |— -10.5'
30 -11.5'
, \ MW-68-57
401 o 2-inch Sch 80 PVC
42.1' -23.6'
57.1 - -38.6'
58.1' -39.6'
MW-68-103
|| — sinchschsopve
‘,
d4— MW-68-132
2-inch Sch 80 PVC
91.5' -73'
93.5' -75'
103.5' -85'
104.5' -86'
8 1/4-inch
i —>
diameter
borehole
120.1' | -1016
122.1' — -103.6'
132.1' -113.6'
133.1' -114.6'
135’ -116.5'
Notes:

1. 12 inch road box installed within 2 foot by 2 foot concrete pad, flush with ground surface.




-\ FINAL QUARTERLY LONG-TERM GROUNDWATER
G MONITORING REPORT Q1 THROUGH Q4 2011

(REPORT NO. 13)

APPENDIX J: Q4 2011 UNIT 1 STRONTIUM PLUME
TREND ANALYSIS



Total Estimated U1 Strontium Plume Activity (Ci)

CHANGES IN TOTAL ESTIMATED UNIT 1 STRONTIUM PLUME ACTIVITY OVER TIME - Q4 2011

1.4E-04 -
< 68% Reduction Since Defueling
1.2E-04 - <
1.0E-04 - =
8.0E-05 - 5
20% Overall Reduction
6.0E-05 -
Average Pre-defuelin
Sr-90 Iglume Activity : v
- - - - - - O W
4.0E-05 {8 L Q UL =
2.0E-05 -
0.0E+OO I I I I I I I I I I I I | | | | | | | |
o Q) Q) A A S S S N O O O Q Q Q Q N N N N
N N N D D > D D D N N D Q> Q Q Q Q Q> Q> Q>
b:\' \W '\»W ":W b:\' \W ﬂ;\» b:\) \'\» q:\» ﬂ;\» b:\» \"\» '\:» ﬂ;\» b“'\» \'\» ,\;\» ,3'\; b:»
Q Q Q Q) Q Q Q) Q Q Q Q) Q Q Q Q) Q Q Q Q) Q

Notes: Lower estimate is based on a porosity of 0.0003 which was derived from a pumping test conducted in 2006. Upper estimate is based on a porosity of 0.003 derived from a tracer test conducted in 2007.
The Strontium plume activity estimate is based on levels measured in the groundwater monitoring installations at individual, quarterly “snapshots” in time. or further discussion see Sections 6.0, 7.0 and 8.0 of the Final Hydrogeologic Site Investigation Report, prepared by GZA and dated January 7, 2008.

B Upper Estimate O Lower Estimate
Figure J-1




